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SUMMARY

The purpose of this report is twofold: (1) further exploration of the relationship between the FCI
and the AIS, and (2) application of the FCI to NASS CDS data.

Analysis of the mapping performed by MacKenzie ef al (1994) between FCI and AIS revealed
that only about a quarter of all possible AIS diagnoses are predicted to produce some functional
limitation one year post-injury. Head and Spine are the two body regions with more diagnoses
assoctated with functional limitations. The most common impairment is the minor limitation of
only one FCI dimension (mostly ambulation).

Application of FCI to the diagnoses of injuries sustained by passengers involved in towed-away,
police reported motor-vehicle crashes in the United States (U.S.) (NASS CDS data) provided,
among others, the following results:

- Out of approximately 1.5 million people injured (ISS = 0) per year, about 7% sustained at least
one injury that is predicted to produce some functional limitation.

- The injuries associated with functional limitation are mostly minor or moderate (AIS 1 or 2) and
happen most frequently to the extremities (upper and lower).

- In any given year, the injuries sustained total 1.4 Life-years Lost to Injury (LLI) (or an average
of 13.6 LLI per injured patient).

Limitations, further applications, and policy implications of the FCI are discussed.
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PURPOSE AND OBJECTIVES






PURPOSE

This report has two parts. The first part analyzes in-depth the distribution and characteristics of
the FCI and its relationship with another injury scoring system, the AIS. The second part
assesses the magnitude of the predicted functional limitation (as defined by the FCI} experienced
by people injured in non-fatal motor-vehicle crashes in the U.S. .

OBJECTIVES

The objectives of this project were:

To evaluate the relationship between the AIS and the FCL

To analyze the distribution of the predicted functional limitations one year post-injury for
people involved in non-fatal motor-vehicle crashes in the U.S.

To quantify the LLI every year in the U.S. due to motor-vehicle crashes.

To identify which injuries contribute most to LLI

To identify which injured body regions (using AIS categories) contribute most to LLI






MEASURING INJURY SEVERITY






A number of classification systems have been devised using different concepts and criteria to help
measure the impact of non-fatal injuries. Some classification systems measure the acute severity
of the injury, either by evaluating the physiological status of the injured (e.g., Glasgow Coma
Scale} or the anatomical impact of the injuries (e.g.,--AIS), or a combination of several criteria
(e.g., Trauma Revised Injury Scoring System). Efforts to improve the measurement of injury by
capturing the impairment resulting from them were initiated in the early 80's by Hirsch and
colleagues (1983). Carsten and O’Day (1986), Luchter (1987), and Miller, Luchter and
Brinkman (1989) extended and refined Hirsch’s work trying to link injury-related impairment with
the measurement of societal costs of injuries (introducing a Quality Adjusted Life Years-like
approach). The Association for the Advancement of Automotive Medicine (AAAM) published
another impairment scale, the Injury Impairment Scale (IIS), based on the earlier work of States
and Viano (1990). A comprehensive summary highlighting the main differences among these
scales is available in Mackenzie ez a/ (1994).

The FCI was recently developed as a different approach to better quantify the long-term
individual and societal consequences of non-fatal injuries (MacKenzie ef al, 1994). The purposes
of developing such a scale were to create a measurement tool that would be useful in identifying
subgroups of the population at a particularly high risk of functional limitations resulting from
injury, to evaluate the relative success of alternative countermeasures aimed at reducing disability,
to facilitate the selection of comparable experimental and control groups for evaluating alternative
treatment and prevention strategies, and to plan and evaluate acute care and rehabilitation services
and systems. The definition of functional capacity used in the development of this index was
based on Nagi’s conceptual framework that distinguishes among active pathology, impairment,
functional limitation or functional capacity, and disability (1965). Functional limitation in this
context refers to functional loss or limitations at the level of the organism as a whole (compared
to limitation at the organ level--or impairment, or limitations in performing socially defined roles
and tasks expected of the individual within a socio-cultural and physical environment--named
disability).

Two steps are involved in the FCI scoring process. First, the expected (or predicted) level of
functionality one year post-event (or post-injury) is defined across several dimensions. The ten
dimensions considered are: eating, excretory function, sexual function, ambulation, hand and arm
function, bending and lifting, visual function, auditory function, speech, and cognitive function.
Within each dimension, several functional levels are possible, ranging from “a” (no limitation) to
“g” (e.g., total visual impairment, black blind, no light perception).’ Thus, each injury is assigned
a 10-letter code that reflects the different levels of limitation in each dimension (in the order
previously described). Second, each FCI code is assigned a numerical value obtained through
multi-attribute utility theory that weights the relative importance of each dimension-level
combination to whole body function. {This numerical value reflects value judgment that is used in
this context as a surrogate for utility values.) This numerical value (or FCI score) ranges from 0
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Every dimension has a different number of functional levels (e.g,. eating ranges from “a” to “c”,
whereas visual furnction ranges from “a™ to “g”). -



(i.e., no limitation at all) to 100 (i.e., total loss of functional capacity).

The FCI, in its current version, is built on the following assumptions: (1) patients are survivors of
the mjury event, (2) medical care and rehabilitation of the injuries have been timely and
appropriate, (3) the subject is a previously healthy adult--age 18 to 34, and (4) there is only one
injury per patient. Validation of the levels of functionality per each dimension one year post-event
and expansion of the index to the pediatric population are currently underway.

As an alternative method for measuring the societal impact of non-fatal injuries, Luchter (1987)
suggested multiplying a whole body impairment score for the injuries sustained by the individual
by that person’s remaining life expectancy. He named such measure the LLI and they were meant
to represent the years lived at a reduced level of functioning since “..if a person’s ability to
function following an injury is less than it was before, some part of their life is lost.” In more
recent applications of the LLI, Luchter proposes to use the FCI (previous transformation into a
0.0 to 1.0 scale) as the “impairment” score (Luchter ef a/, 1995, 1996). Thus, the total LLI
represents the overall effect on society of a particular injury, and the average LLI (total LLI due
to a particular injury divided by incidence of such injury) represents the effect on the “average”
injured individual.



DATA AND METHODS






Exploring the relationship between the FCI and the AIS (the first objective of this report) required
the in-depth analysis of the mapping between the AIS codes and FCI codes and scores. All AIS
codes (except those from skin injuries) had been mapped into FCI codes by making a panel of
experts agree in whether each injury would affect the functional capacity of an individual one year
post-event in any of the 10 FCI dimensions and if so, determining by how much. An FCI score
was then computed for every FCI code using the value judgment scores elicited from several
groups and a multiplicative model. This process was done while the FCI was under development
(MacKenzie et al, 1994, Appendix 3).

Since in the remainder of this report AIS, Maximum Abbreviated Injury Scale, Injury Severity
Score, and the FCI are used extensively, a brief explanation on each of them follows:

Abbreviated Injury Scale (AIS). The AIS is a “consensus derived, anatomically based system that classifies
individual injuries by body region on a 6-point ordinal severity scale ranging from AIS 1 (minor) to AIS 6 (currently non
treatable/virtally unsurvivable)” (AAAM, 1990). The AIS was initially developed to assess the impact of injury based
upon several criteria: threat to life, permanent impairment, treatment period, and energy dissipation; although more
recent research has shown that AIS is primarily a threat to life scale. In the 1990 version of AIS --the version currently
being used-- each injury description is assigned a unique 7-digit numerical code where the first digit identifies the body
region (head, face, neck, thorax, abdomen, spine, upper extremities, lower extremities, or external); the second digit
identifies the type of anatomic structure (whole area, vessels, nerves, organs, skeletal, or head); the third and four digits
identify the specific anatomic structure or the specific nature of the imjury; the fifth and sixth digits identify the level of
injury within a specific body region and anatomie structure; and, the seventh digit --Jocated after a decimal point-~
identifies the AIS score (1-6, or 9 if unknown). AIS has become the most extensively scale used to assess injury
severity worldwide.

Masiznum Abbreviated Injury Scale (MAIS). MAIS is the highest ATS in a patient with multiple injuries; when
several codes have the same severity, a body region priority order helps in selecting the MAIS. The body region
pricrity is: head, spine, lower extremities, upper extremities, abdomen, thorax, face, and skin.

Injury Severity Score (ISS). ISS constitutes the preferred method of computing overall individual severity when
multiple injuries coexist in the same individual. It is the sum of the squares of the highest AIS scores in three different
body regions. Thus, the IS8 ranges from 1 to 75 (if there are three injuries with AIS 5 in different body regions or if
there is at least one AIS ), and takes the value of 99 when at least one AIS is 9 (Baker, 1974).

Functional Capacity Index (FCI). The FCI has been described in previous paragraphs of this report; it constitutes the
first muiti-attribute score system that reflects the likely extent of functional limitation or reduced capacity one year post-
injury. Since a patient can have more than one injury, and every injury translates into a particutar FCI, each patient
could have more than one FCI. For this report, the Maximum FCI (or MFCI) will be used for descriptive purposes.
The MFCl is defined as the lughest --or the worst-- functional capacity score a patient can have. If the injury associated
with the MFCI needs to be identified for descriptive purposes and the patient has several injuries with the same score
(and they are the highest), injuries are ranked by AIS body region using the same criteria used to select the MAIS: head,
spine, lower extremities, upper extremuties, abdomen, thorax, face, and skin (Luchter, 1996).

Although the FCI is a continuous score (that ranges from O to 100), a category grouping is used to facilitate some
descriptions. Categories used are: (1) 0> FCI < 20, (2) 20> FCI s 40, (3) 40 > FCI < 60, (4) 60 > FCI < 80, and (5)
80> F(CI < 100 (MacKenzie ef af, 1994).

In: an attempt to understand better the nature and magnitude of the functional limitations assigned to each injury, a

regrouping of the ten FCI dimensions into broader categories was used. This broader categorization was already used
when conceptualizing the FCI (MacKenzie et al, 1994) and it is based on some previous work dene by Luchter (1987),
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These broader functional categories are: (a) basic biologic functions (excretory, eating and sexual function), (b)
mechanical neuro-musculoskeletal function {ambulation, hand and arm function, bending and lifting), (¢) mechamcal
sensory function (visual, auditory, speech); and {d) cognitive function,

The remaining objectives of this report had to do with the quantification of injury-related
functional limitation one year after a non-fatal motor-vehicle crash in the U.S. The data used for
this purpose came from the National Accident Sampling System Crashworthiness Data System
(NASS CDS). NASS CDS collects data on police reported crashes of passénger vehicles (cars,
light trucks, vans, and utility vehicles) in which at least one of the vehicles is towed from the
scene due to damage from the crash. The crashes are selected for investigation using a stratified
sampling scheme that is representative of the U.S. Trained crash investigators complete an
extensive listing of data elements that describe the crash, the vehicles, and the occupants.
Information is obtained from police and hospital records and inspection of the vehicle. About
5,000 crashes are investigated per year--some of them with more than one person injured. Both
crashes and passengers get a specific weight that will be used when calculating the national
estimates. For the remaining of this report, we will refer to N when we mention the cases in the
sample reported in the NASS CDS database. When using the national estimates (aﬁer weighted
calculations), we will refer to them as N --weighted N.

For this report we used NASS CDS data for two years (1993-1994). The unit of analysis for this
report was occupants of passenger vehicles. Case inclusion criteria were: (1) the occupant is a
crash survivor (no fatalities), (2) the occupant has at least one injury with AIS#0 (or ISS+0), and
(3) the occupant’s age and gender are known. The variables used for this report were the
occupant’s demographics (age and gender), the number of injuries per person, the AIS codes and
injury literal descriptions per injury, and the ISS per occupant. To facilitate the merge of NASS
CDS AIS information into FCI codes and scores, injuries with structure type “1" (skin) were
recoded as “9" (whole area).

In order to calculate the LLI, the remaining life expectancy for the given age and gender of the
injured persons reported in the NASS CDS data was determined from standard life tables (Vital
Statistics, 1990). The listings for the white population were used since neither race nor ethnicity
is available in the NASS CDS database. :
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RESULTS






I. Relationship between AIS and FCI codes.

One thousand and seventy-two AIS-90 codes had been mapped into FCI (all AIS codes except
skin mjuries). Most of them were predicted not to affect any of the 10 FCI dimensions. The
percentage of AIS codes rated as “a” for any given dimension ranged from a lowest 86% (for
ambulation) to a highest 98.5% (for auditory function). Among the injuries for which some loss
of functionality was predicted, the most common case (50%) had a functional level “b,” whereas

oL

for the remaining injuries functional levels ranged from “¢” to “g.”

The number of FCI dimensions affected by body region injured varied considerably from only one
dimension {e.g., upper extremity injuries with hand and arm function limitations) to all 10
dimensions (e.g., head injuries); all other body region injuries affected three to five dimensions.
On the other hand, all FCI dimensions were affected by injuries in more than one body region.

An overview of the distribution of the dimensions and levels affected by body region is shown in
Table 1. - :

Table 1. Predicted functional limitations (FCI dimensions and levels) of AIS mapped codes (n=1272). Total
and by AIS body region.

AIS body region injured Total
head face neck  thorax abdom. spine upper lower

extr.  extr.
0=239 n=85 n=78 p=17] n=226 n=19% n=119 n=155 n=1272

FCI dimension

level
eating

A 205 82 27 70 223 199 113 155 1225

b 18 4 5 1 2 0 0 0 29

C 16 0 1 0 1 0 0 0 18
excretory finction

4 209 25 77 170 221 142 119 155 1178

b 11 0 0 1 3 41 0 0 56

c 7 0 0 0 0 0 0 0 7

d 12 0 1 0 2 16 0 0 31
sexual function

a 222 85 77 170 222 152 119 140 1187

b 1 0 0 1 3 47 0 15 67

¢ 16 0 1 0 1 0 0 0 18
ambulation

a 202 85 69 161 224 138 119 95 1093

b 10 0 6 7 2 4 0 48 77

c 10 0 2 2 0 10 0 12 36

d 3 0 0 0 0 15 0 0 18

e 3 0 0 0 0 0 0 0 3

f 1t 0 ] 1 0 32 0 0 45

{continued)
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hand and arm function

a 203 85 69 171 226 149 77 155 1135

b 10 0 6 0 O 10 13 0 39

< 11 0 2 0 0 16 15 0 44

d 1 0 0 0 0 2 11 Q 14

e 3 0 G 0 0 6 3 0 12

f il 0 1 0 0 16 0 0 28
bending and lifting _

. a 202 85 73 170 226 140 118 129 1144

b - 13 0 4 1 0 X 0 25 76

¢ 10 0 0 it 0 0 0 1 11

d 14 0 1 0 0 26 0 0 41
visual function

a 219 67 73 171 226 199 118 155 1229

b 11 2 4 0 0 0 0 0 17

c 6 9 0 0 0 0 0 0 15

d 0 1 0 0 0 0 0 0 1

& i 4 0 0 0 0 0 0 5

f i 0 0 0 0 0 0 0 1

g 1 2 1 0 0 0 0 0 4
auditory function

a 226 79 77 171 226 199 119 155 1252

b 1 4 0 0 0 0 0 0 5

c 10 1 0 0 0 0 0 0 11

d 1 1 0 0 0 0 0 0 2

e 1 0 1 0 0 0 0 0 2
speech

a 207 76 69 171 226 199 119 155 1221

b 13 9 5 0 0 0 0 0 27

¢ 9 0 2 0 0 0 0 0 1l

d 10 0 2 0 0 0 0 0 12
cognitive function

a 208 85 73 171 226 199 119 155 1236

b 9 0 4 0 0 0 0 0 13

¢ 7 0 0 0 0 0 0 0 7

d 3 0 0 0 0 0 0 0 3

e 2 Q 0 0 0 0 0 0 2

f 10 0 1 0 0 0 0 0 il

Since FCT reflects limitations across 10 dimensions and within each dimension there are between
three and seven different functional levels, theoretically 4,354,560 different dimension/level
combinations exist. In fact, when AIS codes were mapped into the FCI combination/levels, only
75 different combinations arose. Table 2 shows them sorted by the number of dimensions
affected; it shows also the number of AIS codes that were mapped into each combination. Nine
hundred and fifty-one AIS codes were predicted not to have any functional limitation one year
post-event (FCI code “aaaaaaaaaa”); this constitutes the vast majority of AIS codes mapped
(74.7%). Among the remaining 321 AIS codes for which some functional limitation was
predicted, half of them (158) consisted of limitations in only one dimension, another 48 had two
dimensions affected, 37 had three, and the remaining 78 had up to 10 dimensions affected. The
single most common FCI dimension/level combination was “aaabaaaaaa” (with a 13.8% of all AIS
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codes). This FCI code reflects moderate problems in ambulation (it is defined as “independent
ambulation without a device but has minor limitations in the amount of running or vigorously
walking appropriate to age”). All other FCI combinations described in the below table include
less than 6% of AIS codes each. '

Table 2. FCI dimension/Tevel combinations (n=73) of the 1, 272 mapped AIS codes (n and %).

FCI Code n Yo FCI Code n %
No limitation - subtotal 37 11.5
4842334244 951 :

Four dimensions affected
One dimension affected aaabbbaaab 2 0.6
aaaaaaaaba 1 03 aaacceaaac 1 0.3
EVEEEREEGEY 2 0.6 abacbbaaaa 5 1.6
azaaaaszada 1 0.3 abacccaaaa 1 0.3
aaaaaaabaa 1 03 abbfabaaaa 11 34
2333338083 1 0.3 subtotal 20 6.2
aaaaaagean 1 0.3
aaaasabaaa 12 - 37 Five dimensions affected
AA22AACAAA 13 4 aaabbbaabb 1 0.3
agaaaadaaa 1 0.3 gaaeedaace 1 03
a44a34ea94 5 1.6 aaaefdaach 1 0.3
2333432444 3 0.9 abbffdaaaa 6 1.9
aaaaabaaaa 1 03 ACACCCRACE 1 0.3
aaaabaaaza 18 57 adbfcdaaaa 6 1.9
4282204843 16 5 - adbffdaaza 10 31
aaaadaasaa 11 34 bbabbbaaaa 1 03
432363438 5 1.6 subfotal 27 8.4
aaabaaaaaz 44 13.8
aaacaaaaaa 4 13 Six dimensions affected
aabaaasaaz 1 03 aabeebaabe 1 0.3
a4caaaanaa 1 0.3 ababbbaabb 3 0.9
abaaaaasas 3 09 bbabbbaaac 1 . 03
adaaaaaaaa 2 0.6 beacecaaca 2 0.6
bhaaaaaaaaa 10 3.1 ccaccbcaaa 1 0.3
©aaa22244a 1 0.3 subtotal 8 2.5

subtotal 158 49.2
Seven dimensions affected

Two dimensions affected baabbbbabb 4 i3
aaaaaaabba 4 1.3 bbabbbaabe 1 0.3
aazaaaacha 1 0.3 ceacccaacd 1 0.3
aaaaaaadba 1 03 cdefedaaab 1 0.3
asaadacaab 1 0.3 subtotal 7 2.2
aaaacbaaaza 9 2.8
aansadbaaaa 2 0.6 Eight dimensions affected
aanaedaaaa 4 13 bbecceaabd 1 03
aaababaaaa 12 37 bbedecaacd 1 03
gaabbaaaas 2 0.6 ccedecaace 1 03
aaaceanann 2 G.6 cecdecaabe 1 03
abbaaaaaas 2 0.6 cdeeddaace i 0.3
baaaaaaaba 7 22 subfotal 5 16
baaazabaaa 1 0.3 ’
subtotal 48 15 Nine dimensions affected
cdeffdacdf 9 28
Three dimensions affected
aaabbbaaaa 1 0.3 10 dimensions affected
agacabaaac 1 03 cdeffdfddf 1 03
aabbabaaza 5 1.6 cdeffdgedf 1 0.3
aabcabaaaa 9 2.8 subtotal 2 0.6
aabeacazas 1 0.3
abacabaaaa 5 1.6 Some limitation 321 100
‘ abbdaaaaaa 15 4.6 Total 1272 .
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An analysis of the FCI dimensions affected by AIS body region injured confirms that injuries in
some areas can affect all 10 dimensions (e.g., head injuries) whereas injuries to some other body
regions affect only one (e.g., upper extremity injuries). A detailed distribution of the number of
FCI dimensions affected by AIS body region is shown in Table 3.

Table 3. Number of FCI dimensions affected by 1,272 mapped AIS codes. Total (n and %) and by AIS bedy
regions.

-AIS body region Total
head face neck  thorax abdm spine upper lower
extr, exir. n %

# of FCI dimensions affected .
160 214 115 77 94 951 -

None 168 58 65

Some:
1 29 18 3 10 1¢ 10 42 36 158 49.2
2 5 9 5 0 2 17 0 10 48 15
3 2 0 0 0 0 20 0 15 37 11.5
4 3 0 0 1 0 15 0 0 19 5.9
5 6 0 0 0 0 26 0 0 28 8.7
6 8 0 0 0 0 0 0 0 8 2.5
7 3 o 4 0 0 0 0 0 7 2.2
8 5 0 0 0 0 0 0 0 5 1.6
9 9 ¢ 0 0 0 0 0 0 9 2.8
10 1 0 1 0 0 0 0 0 2 0.6
subtotal 71 27 13 11 12 84 42 61 321 100

The FCI distribution by the four broader functional categories previously described (basic
biologic, mechanical neuro-musculoskeletal, mechanical sensory, and cognitive) reveals that most
of the 321 FCI codes with some functional limitation had only one category affected (61.7%),
followed by two categories affected (26.8%), all four categories affected (8.1%), and only three
categories affected (3.4%). Mechanical neuro-musculoskeletal functions (motor functions) are
the single most frequently affected category (40.9%), followed by the affectation of basic biologic
and mechanical neuro-musculoskeletal functions (22.8%). A detailed description of these
categories is shown in Table 4.
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Table 4. Distribution of the FCI # 0 by broader functional areas affected (n=321)

n Yo

Functions affected:
Basic biologic 20 6.2
Mechanical neuro-skeletal 131 40.9
Mechanical sensory 47 i4.6
Cognitive 0
Basic biologic + Mechanical neuro-musculoskeletal 73 (228
Basic biologic + Mechanical sensory 8 2.5
Basic biologic +Cognitive 0
Mechanical neuro-skeletal + Mechanical sensory 0
Mechanical neuro-skeletal + Cognitive 4 1.2
Mechanical sensory + Cognitive 1 0.3
Basic biologic + Mechanical neuro-skeletal + Mechameal sensory 5 16
Basic biologic + Mechanical neuro-skeletal + Cognitive 3 0.9
Basic biclogic + Mechanical sensory + Cognitive 0
Mechanical neuro-skeletal + Mechanical sensory + Cognitive 3 0.9
Basic biclogic + Mechanical neuro-skeletal + Mechanical sensory + Cognitive 26 8.1

Total 321 100

A comparison between injuries with and without predicted functional limitations by AIS body
region reveals some differences. For example, spine has the third largest number of AIS codes
assigned to it, but it is the body region with the highest proportion of those codes mapped into
some functional limitation. Similarly, extremity injuries (flower and upper) and facial injuries have
relatively fewer AIS codes, but most of them have some functional limitation, whereas abdomen
and thorax, although having quite a big number of AIS codes, are the body regions with a lower
proportion of those codes mapped into some functional limitation (see Table 5).

Table 5. Ranking of body regions by frequency. (Numbers of AIS codes per body region.)

Ranking AIS codes FCI code=aaaaaaaaaa FClcode*aaaaaaaaaa
(n=1,272) (n=951) (n=321)

1 head (239) abdomen (214) spine (84)

2 abdomen (226) head (168) head (71}

3 spine (199) thorax (160) fower extr. (61)

4 thorax (171) spine (115) upper extr. (42)

5 jower extr. (155) lower extr. {94) face (27)

6 upper extr. (119) upper extr. {77} neck (13)

7 face (85) neck (65) abdomen (12)

8 neck (78) face (58) thorax (11)

A detailed listing with all AIS codes with some predicted functional limitation (n=321) and their
FCI codes, sorted by the number of FCI dimensions affected and body regions where the injuries
are located, is presented in Appendix A,

19



II. Relationship between AIS and FCI scores

Every FCI code is assigned a value judgment score (or utility value). Obviously, injuries with no
functional limitations predicted receive the best possible FCI score (FCI=0). Thus, out of the
1,272 AIS codes mapped into FCI, 951 have a FCI=0. The remaining 321 AIS codes received
FCI values ranging from 6.82 to 100. A frequency distribution of FCI scores shows quite a
uniform distribution with 22.7% of the scores being equal or lower than 20,.20.1% between 21
and 40, 23.9% between 41 and 60, 12.9% between 61 and 80, and 20.4% with scores between 80
and 100.

The percentage of AIS scores that are predicted to produce some functional limitation by AIS
score ranges from a low of 13% for AIS=1 to a high of 79% for AIS=6 with some interesting
fluctuation in the intermediate AIS scores (see Table 6). :

Table 6. Distribution (n and % of Total) of injuries with and without predicted functional limitation by AIS
severify score.

AlS FCI=0 FCI #0 Total
n % n % N
1 207 87.3 30 12.7 237
2 282 72.8 106 27.2 388
3 283 84.2 53 15.8 336
4 111 75.0 37 ‘ 25.0 T 148
5 59 43.] 79 " 569 138
6 4 21.1 16 78.9 20
9 5 100 0 - 5
: total 951 74.8 321 252 1272

Further exploration of the association between AIS and FCI scores confirms the different nature
of both scales and shows patterns of association that vary by body region. For example, facial
injuries have, in general, low AIS and FCI scores, whereas thoracic injuries; although having high
AIS scores, score low in FCI. The opposite situation--low AIS scores and high FCI values--can
be seen in spinal cord injuries. (See Tables 7.1 to 7.8.)

A listing with all 321 AIS codes with some functional limitation predicted (FCI#0), their FCI
codes, FCI scores and FCI score categories is shown in Appendix B.

2 AIS6 injuries are usually not survivable. For a few injuies, if the injury is survived, the expert opinion is that FCI= 0.
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III. Results from the analysis of NASS CDS data.

For the years 1993 and 1994, there were 11,908 cases (N) in the NASS CDS database that met
the inclusion criteria; this represents an estimate of 3,181,013 cases (N} involved in non-fatal
motor-vehicle crashes in the U.S. resulting in some injuries (or approximately 1,590,507 cases per
year). Results in this section always refer to the U.S. population estimates (N,,) unless otherwise
mdicated.

Occupants’ ages ranged from less than one to 97+ years old. The mean age was 32.3 and the
median age was 27. Less than 7% of the cases were younger than 15 years old. Most of the
cases (57%) were between 15 and 34 years old. The age distribution is shown in Figure 1. More
than half of the cases were males (52%).

Figure 1. Age distribution. (NASS CDS 1993, 1994.)
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A total of 8,335,408 injuries were reported for these cases. This represents an estimate of
4,167,704 injuries per year. The mean number of diagnoses per case was 2.6.

The majority of the injuries reported (97%) were minor (AIS 1) or moderate (AIS 2). About half
of the injuries (43%) occurred in only two AIS body regions: upper and lower extremities. Only
some head, thoracic, abdominal and spinal cord injuries reached a critical AIS score (AIS=5). A
detailed distribution of the reported injuries by AIS body region and their severity levels is shown
in Table 8. '

Table 8. Distribution (n and %) of all reported injuries (n=8,335,408) by AIS body region and AIS severity
score. (NASS CDS 1993, 1994,

AIS score 1 2 3 5 Total
body region
head 639,862 140,740 34,202 13,374 6,708 834,886
7.7 L7 0.4 .2 0.1 10
face 1,624,028 48,440 8,493 0 N/A 1,680,961
19.5 0.6 0.1 20.2
neck 109,912 203 19 67 0 110,201
13 * * * 13
thorax 656,603 50,993 55,189 9,218 158 772,200
7.9 0.6 0.7 0.1 * 2.3
abdomen 258,782 38,306 5,092 2,352 1,989 306,521
3.1 0.5 0.06 0.03 0.02 3.7
spine 1,017,196 43,982 12,067 827 697 1,074,769
12.2 05 0.1 0.01 0.01 12.9
upper extr. 1,430,701 141,641 37,327 N/A N/A 1,609,669
17.2 17 0.5 19.3
lower extr, 1,731,141 160,644 54,332 84 0 1,946,201
208 - 19 07 * 234
Total 7,468,226 624,947 206,721 25,923 9,591 8,335,408
89.6 7.5 25 0.3 0.1 100
Notes: N/A means that there are no AlS codes for that particular body region with that severity score.

* means that the percentage is less than 0.01.
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When the most severe AIS (MAIS) is used to describe the patients’ overall severity level, a very
similar distribution, both regarding severity level and body region affected, is found: minor and
moderate injuries are still the most common (95%)) injuries and extremity injuries (upper and
lower) are about 40% of the MAIS. The only difference (as expected) is that head and spine
injuries increase in proportion. A detailed distribution with all body regions and severity levels for
the MAIS of the 3,181,013 patients is shown in Table 9.

Table 9. Distribution (N, & % ) of all MAIS by body region and severity score (N,=3,181,013) {NASS CDS

1993,1994.) -
MAIS score 1 2 3 4 5 Total
body region
head 441,512 105,749 18,609 10,049 4,817 580,736
13.9 33 0.6 0.3 0.2 18.3
face 241,557 24,202 3,810 0 - N/A 269,569
7.6 0.8 0.1 8.5
neck 39,955 86 4 67 0 40,112
1.3 * ¥ * 1.3
thorax 116,357 26,025 37,538 7682 196 187,798
3.7 0.8 1.2 0.2 0.01 59
abdomen 69,071 9,994 2,550 1,800 ‘ 1,840 85,255
2.2 0.3 0./ 0.1 0.1 2.7
spine 709,246 17,968 7,501 753 697 736,164
223 0.6 0.2 0.02 0.02 23.1
upper extr, 345,069 88,194 25,633 N/A N/A 458,897 .
10.9 2.8 0.8 . 14.4
lower extr, 699,388 83,588 39,481 25 0 822,482
22 2.6 1.2 * 25.9
Total 2,662,156 355,806 135,125 20,376 7,550 3,181,013
83.7 11.2 4.3 0.6 0.2 100

Notes: N/A means that there are no AIS codes for that particular body region with that severity score,
* means that the percentage is less than 0.01.
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All reported injuries were assigned FCI codes (and their scores) using the mapping between AIS
and FCI discussed in the previous section. The majority of injuries (96.5%) were not associated
with any functional limitation--FCI=0. For the remaining 294,710 injuries, the functional
limitation was predominantly FCI < 60 (94%), with very few injuries associated with higher FCI
scores (only head and spine injuries were mapped into FCI scores between 80 and 100).
Extremity injuries (lower and upper) constitute the majority of injuries mapped into some
functional limitation (53% and 37% respectively). Table 10 shows in detail the distribution of all
reported injuries by AIS body region and FCI scores.

Table 10. Distribution (» & % ) of all reported injuries by AIS body region and FCI categories (n=8,335,408)
(NASS CDS 1993, 1994,

AIS\FCI 0 1 2 3 4 5 total

head 827,059 64 122 103 2,251 5,287 834,886

9.9 * * * 0.3 0.1 10

face 1,666,581 9,246 3,160 1,974 0 0 1,680,961

20 0.1 0.04 0.02 20

neck 110,161 0 0 40 0 0 110,201
: 1.3 * 1.3

thorax 768,789 3,387 24 o 0 0 772,200
9.2 0.04 * 9.3

abdomen 305,907 0 237 206 171 0 306,521
3.7 * * * 3.7

spine 1,072,938 0 319 648 296 568 1,074,769
12,9 * 0.01 * * 12.9

upper extr. 1,499,375 0 55,189 55,062 43 0 1,609,669
18 0.7 0.7 * 19.4

lower extr. 1,789,923 82 810 23767 40,661 9,040 0 1,946,201
215 i 0.3 0.5 0.4 23.4

total 8,040,698 95,505 82,854 98,694 11,801 5,855 8,335,408

96.5 I I 1.2 0.1 0.1 100

Notes:  FCI categories are: (1) 0> FCI<20, (2) 20> FCls40, (3) 40> FCI<60, (4) 60 > FCI<R0, and (5) 80 >
¥Cis100.
* means that the percentage 1s less than 0.01.

If the highest FCI per individual (or MFCI) is selected per description, a similar pattern is found.
The majority of U.S. vehicle occupants (93.4%) are predicted not to suffer any functional
limitation from their motor-vehicle related injuries one year post-event. Only 210,849 occupants
{or 6.6%) were predicted to have some functional limitation. About 56% of the functional
limitations reported had an MFCI < 40. The AIS codes associated with the MFCI are used to
describe the patients’ injuries. Among these patients, injuries to the extremities (upper and lower)
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constitute 91.6% of the injuries associated with a MFCI = 0. Facial injuries are 3.6%; followed
by head injuries (3.2%), spinal injuries (0.8%), thoracic injuries (0.6%), and abdominal injuries
(0.1%). Table 11 shows the distribution of all occupants by AIS body region injured and MFCI

score.

Table 11. Distribution (n & % ) of the reported injuries associated with MFCI (N, =3,181,013) by Al1S body
region and MFCI categories. (INASS CDS 1993, 19%4.)

‘MFCI
AlS

head

face

neck

thorax

abdomen

spine

upper

extr.

lower
extr.

total

Notes:

0 -
(a)

586,922
18.4

254,658
&

42,107
13

142,693
4.5

71,570
2.2

742,657
23.3

369,027
116

760,530
23.9

2,970,164
93.4

1
(b)

4,759
a7

1,233
0.03

47,462
L5

53,454
L7

2
©

106

*

309

*
42,012

13

20,511
0.6

64,569
2

3
@

22

*

1,291
0.04

40

¥

0

546

*

47,573
15

28,142

0.9

77614
24

4

(e}
1,462

0.03

Q

*®

7,410
0.2

9,357
0.3

L] some FCI

(44] (b+ctd+etf)
5287 6,788
0.05
0 7,640
0 40
0 1,257
¢ 252
568 1,719
%
¢ 89,628
¢ 103,525
5,855 210,849
0.2

Total
(atb+ctd+et)

593,710
18.7

262,298
8.2

42,147
1.3

143,950
4.5

71,822
2.2

744,376
233

458,655
4.4

864,055
27.2

3,181,013
100

FCI categories are: (1) 0> FCI<20, (2) 20 > FCl<40, (3) 40 > FCIs60, (4) 60 > FCI<80, and (5) 80 >

FCI<100.

* means that the percentage is less than 0.01.

There were 400 different AIS associated with the MFCI among the 3,181,013 patients. Ninety of
these 400 AIS codes were head injuries; 77 were lower extremity injuries; 60 were upper
extremity injuries; 58 were spinal injuries; 48 were facial injuries; 29 were abdominal injuries; 27
were thoracic injuries; and, the remaining 11 AIS codes were neck injuries. The single most
frequently reported AIS code associated with an MFCI = 0 (with 103 cases reporting it) was
“fracture of carpus or metacarpus” (752002.2). All the other AIS codes associated with MECI =
0 constituted less than 10% of all AIS reported.

These 400 AIS codes, when mapped into the FCI, yielded 44 different FCI dimension/level
combinations. Of the 400 AIS codes, only 132 (33%) had some functional limitation (MEFCI # 0).
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Among them, the most common situation was that only one dimension was affected. No reported
injury had all 10 FCI dimensions affected. The single most common MFCI dimension/level
combination (both measured by the number of AIS codes associated with such combination and
by the number of patients affected with such injury) was “aaabaaaaaa” (minor limitations in
ambulation). Any other FCI dimension/level combination account for less than 10% of all AIS
codes associated with the MFCI and less than 20% of all patients in the sample. Table 12 shows
the different FCI dimension/level combinations, together with the number of AIS codes that were
mapped into them, the number of cases in the sample --N-- and the number of cases in the
population --N_ --, sorted by the number of dimensions affected.

Table 12, Distribution of the M¥FCI dimension/level combinations (n=44). AIS codes (n=400), N (11,908), and
N. (3,181,013) associated with them. (NASS CDS 1993, 1994.)

28

FCI code #AIS N N, -FCI code #AIS N N,
No Limatations 223CCCA3AC 1 4 264
2223223228 268 10,153 2,970,164 abacbbaaaa 5 10 267
abacccaaaa 1 i 12
One dimension affected abbfabasaa 4 5 142
aaasaaaaba i 4 137 subtotal 13 22 707
4334322858 1 H 40
asaaaabasa 1 43 3597 Five dimensions affected
. aaaagacaaa 3 7 626 abbffdaaaa 1 1 321
aazaaadaaa 1 7 848  adbfedaaaa 2 4 101
4233a8€334 1 6 386 subtotal 3 5 422
aaa3aagaaa 1 1 54
aaaabaaasa 12 169 42255 Six dimensions affected
2284403244 11 228 25377 aabeebaabe 1 1 24
aazadaaaaa 9 138 22,198 ababbbaabb 3 30 1,431
A42ACAAAA4 1 2 43 bbabbbaaac 1 12 385
agabazzaaa 25 443 48,694 subtotal 5 43 1,840
AAACAAAARA 1 1 24
adaadadaaaa 1 3 146 Seven dimensions affected
baaasanaaa 3 4 123 bbabbbaabe 1 1 110
subtotal 72 1,057 144,948 ccacccaacd 1 24 982
subtotal 2 25 1,092
Two dimensions affected
aaaaaazbba 4 g 357 Eight dimensions affected
aagachbasaa 2 2 220 bbececaabd 1 5 25
aaaacdazaa H 1 4 bbedecaacd 1 1 32
aaababazaa 7 122 20,511 ccedecaace 1 15 316
baaaaaaaba 1 i8 1,237 ceodecasbe 1 3 84
subtotal 15 152 22,329 edceddaace 1 8 461
subtotal 3 28 918
Three dimensions affected
aabbabaaaa 4 295 28,043 Nine dimensions affected
aabcabasaa 3 4 99 cdeffdacdf 4 20 2,624
aabcacaaaa 1 95 7410
abacabaaaa 4 6 390 Some limitation 132 1,755 210,849
abbdaaaaaa i 2 28 .
subtotal 13 403 35,970 Total 400 11,908 3,181,013
Four dimensions affected
gaabbbaaab 2 2 22



The 132 MFECI = 0 were grouped into the broader functional categories (basic biologic,
mechanical neuro-musculoskeletal, mechanical sensory, and cognitive). Only nine different
combinations were observed. Most of the MFCI affected only the mechanical neuro-
musculoskeletal function (75.6%), followed by affectation of basic biologic and mechanical neuro-
musculoskeletal functions (17.5%), and affectation of all four functions (2.9%). Table 13 shows
the distribution of cases suffering some functional limitation by function categories.

Table 13. MFCI distribution (n and %) by ¥CI broader categories. (INASS CDS 1993, 1994.)

‘ Nw

Functions affected: n %
Basic biologic 269 0.1
Mechanical neuro-musculoskeletal 159,327 756
Mechanical sensory 6,443 30
Basic biologic + Mechanical neurc-musculoskeletal 36,814 17.5
Basic biologic + Mechanical sensory 1,237 0.6
Mechanical neuro-musculoskeletal + Cognitive 22 - 0
Basic biologic + Mechanical neuro-musculoskeletal + Cognitive . 385 0.2
Cognitive + Mechanical: neuro-musculoskeletal + sensory 264 0.1
Basic biologic + Mechanical: neuro-muscujoskeletat + sensory + Cognitive 6,088 29

' Total 210,849 100

A comparison of the injuries with and without functional limitations by AIS body region reveals
that lower and upper extremity injuries are the body regions with a higher proportion of their
injury codes mapped into some functional limitation. Table 14 shows a ranking of the AIS codes

by body region.

Table 14. Ranking of AIS body regions by frequency. Numbers of AIS codes per body region are in

parentheses, ) :

Ranking AIS codes ¥CI code=aaaaaaaaaa FCIcodezaaaaaaaaaa
(n=400) {n=268) (n=132)

1 head (90) head (68) lower extr. (39)

2 lower extr. (77) lower extr. (38) upper extr. (32)

3 upper exir. (60) spine (37) head (22)

4 spine (58) face (35) spine (21)

S face (48) upper extr. (28) face {13)

6 abdomen (29) abdomen (27) abdomen/thorax (2)

7 thorax (27) thorax (25) neck (1)

8 neck (11) neck (10) -~
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For every patient suffering some functional limitation, the number of LLI was computed. The
total amount of LLI from motor-vehicle crash-related injuries in the U.S. in 1993 and 1994 is
2,867,887 years. This implies that every year, in the U.S., the number and type of motor-vehicle
crash-related injuries generate a functional limitation loss that equals an overall loss to society of
approximately 1.4 million years. Almost 86% of this lost is due to injuries to the extremities
(upper and lower). Head injuries represent another 9% of the total LLI. The remaining 5% LLI
1s due to injuries to the remaining body regions. If the average number of LLI per case with an
MEFCI = 0 1s computed, it ranges from 5.5 LLI due to thorax injuries to 38.5 LLI due to head
injuries. The overall average LLI per injured patient (with an MFCI = 0) equals 13.6. A detailed
distribution of total and average LLI by AIS body region is shown in table 15.

Table 15. Total (n ard %) and average Life-years Lost to Injury (LLI) by AIS body region.
(NASS CDS 1993, 1994.)

LLY

AIS body region total % average
head 261508 9.1 38.5
face 82,819 29 10.8
neck 894 0 22.4
thorax 6,942 0.3 55
abdomen 6,235 02 247
spine 49348 1.7 287
upper extr. 1,318,046 46.0 147
lower extr. 1,142,095 39.8 11.0

total 2,867,887 100 13.6

If the LLI computation is analyzed using the FCI broader categories described before, 63.5% of
all LLT are due to the single limitation of the mechanical neuro-musculoskeletal function. When
average LLIs per broader categories are calculated, a range of values is observed, from a low 9.6
years per case with mechanical sensory limitations to a high 47.1 in a case with limitations of basic
biologic, mechanical neuro-musculoskeletal and cognitive functions. Table 16 contains a
description of total and average LLI distributions by broader FCI categories.
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Table 16. Life-years Lost to Injury (LLI). Total (n & %) and average by FCI broader categories.
(NASS CDS 1993, 1994)

LLI

Functions affected: n % average
Basic biolegic 6,459 0.2 24.0
Mechanical neuro-musculoskeletal 1,822,650 63.5 114
Mechanical sensory 61,685 2.2 9.6
Basic biologic + Mechanical neure-musculoskeletal 694,060 24.2 18,9
Basic biologic + Mechanical sensory 22,028 0.8 17.8
Mechanical neuro-musculoskeletal + Cognitive 400 0 18.2
Basic biclogic + Mechanical neuro-musculoskeletal -+ Cognitive 18,126 0.6 471
Cognitive + Mechanical: neuro-musculoskeletal + sensory 11,239 04 426
Basic biolegic + Mechanical: neuro-musculoskeletal + sensory + Cognitive 231,240 8.1 38.0

Total 2,867 887 100 136

A detailed listing of all AIS codes with some predicted functional limitation (and their literal
description), their FCI codes, FCI scores, the number of people in the sample with those injuries,
the estimated number of people in the U.S. population, and the LL] is presented in Appendix C.

IV. Comparing different injury classification criteria.

Six listings of the 20 injuries most frequently reported in the NASS CDS data (according to
different criteria) were compiled. The injuries are described by the AIS code associated with the
MFCI. These different listings were done to 1dentify the different body regions involved in the
most frequent injuries. The main findings of this comparison are summarized in Table 17.

The two first listings included all patients in the NASS CDS data (irrespective of whether their
MEFCI was 0). The first listing, with the 20 injuries most frequently reported, showed that these
injuries constitute about 75% of the total injuries reported. The average AIS of these 20 injuries
is 1.1 and only one such AIS code was associated with some functional limitation at all (which by
itself represents 12.2% of all LLI reported in the NASS CDS data). These AIS codes relate to
injuries in all AIS body regions except Neck. The injuries reported include head injuries (scalp
abrasion, minor scalp laceration, and several codes related to minor affectation of the level of
consciousness); facial, thoracic and abdominal injuries (skin contusions and abrasions); spinal cord
injuries (strains); upper extremity injuries (skin abrasions, contusions, and lacerations, fracture of
carpus or metacarpus); and lower extremity injuries (skin contusions, abrasions and lacerations).
For the second listing, the 20 injuries more frequently reported and with the highest AIS scores
were ranked, and a different distribution was revealed. Out of these 20 injuries (which constitute
only 0.2% of all injuries reported), only one did not have any functional limitations associated
with it. Although most of these injuries are associated with some functional limitation (average
MEFCI = 84.2), they constitute 8.5% of all LLI lost in the NASS CDS data. The injuries listed in
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this sorting are head (brain stem compression, contusion and hemorrhage, cerebrum contusion,
diffuse axonal injury, cerebrum hematoma, and unconsciousness longer than 24 hours); spine
(cord contusion and laceration); and, abdomen injuries (massive laceration of the duodenum).

The remaining listings included only patients whose injuries were associated with some functional
limitation (measured by MFCI # 0). Four sortings of this subset of the data were done using
different criteria: (a) the most frequently reported injuries, (b) the most severe AIS codes most
frequently reported, (c) the highest MFCI most frequently reported, and (d) injuries associated
with the highest LLI and most frequently reported. The 20 first injuries sorted with each criterion
are compared next:

(a) Of the 20 most frequently reported injuries associated with an MFCI # 0, 19 were injuries to
the extremities (upper and lower) and one was a facial injury. These injuries constitute about
83% of all injunies reported for this subset of NASS CDS data. Their average AIS severity was
2.4, their average MFCI level was 29.9 and they represented about 78% of all LLI estimated in
the NASS CDS data. Among the injuries listed in the extremities: joint lacerations and
dislocation, fractures (carpus, humerus, radius, femur, foot, patella, pelvis, and tibia), and fibula
contusion; the orbit fracture was the facial injury in this classification.

(b & c) When the most severe injuries more frequently reported associated with an MFCI = 0
were listed, a very similar distribution pattern was observed between the listing using the AIS as
the severity criterion and the listing using the FCI. The only differences between the two listings
were the absence of abdominal injuries leading to high MFCI and the introduction of some head
and spinal injuries.

(d) Finally, the 20 injuries associated with highest LLI and most frequently reported were
analyzed. These 20 AIS codes constitute about 83% of all LLI estimated with the NASS CDS
data. Their mean MFCI was 42.9 and their average AIS severity was 2.75. The number of
patients with these AIS codes are about 78% of all NASS CDS cases with MFCI = 0. The
injuries reported are to the: head (brain stem injuries and loss of consciousness); face (orbit
fracture); and extremities (joint laceration and dislocation, fractures or carpus, humerus, radius,
femur, foot, pelvis, and tibia). '
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CONCLUSION AND DISCUSSION






Only 25% of the AIS codes (injury descriptors) are predicted to produce some functional
limitation one year post-injury. Of the multiple FCI dimension/level combinations theoretically
possible, the prediction of functional limitation for all these AIS codes only revealed 73 different
patterns (excluding the absence of limitation). About 50% of the limitations are only minor (rated
as function level “b”) and slightly less than 25% are predicted to have only one dimension affected
(out of the possible 10). The most frequently predicted limitation affects the ambulatory function
(and thus, the mechanical neuro-musculoskeletal function). :

Higher AIS severity scores tend to be associated with higher FCI scores (and lower AIS scores
with lower FCI scores). But there is not a linear relationship between them, and the relationship
varies by body region.

Approximately 1.5 million people are injured in non-fatal, police-reported, tow-away motor-
vehicle crashes in the U.S. every year. The majority of these are young and male. Some of them
sustain multiple injuries (average 2.6). The injuries sustained are predominantly minor (95% of
these occupants have MAIS of 1 or 2). About 92% of the injuries with a MAIS = 0 are injuries to
the extremities (upper and lower); followed by injuries to the face (4%) and head (3%). Only
around 7% of the injured occupants are predicted to have some functional limitation one year
post-injury (with 60% of them having MFCI < 40). The most common type of limitation affects
only one dimension (out of the 10 dimensions that the FCI evaluates). One hundred and thirty-
two AIS codes are sufficient to describe the injuries of this 7% of patients with some functional
Imitation (out of a total 1,272 AIS codes available). Injuries to the extremities (upper and lower)
constitute about 92% of such injuries; which relates to the fact that the most common limitation
resulting from motor-vehicle crashes is in the dimension of ambulation--or in a broader
categorization, the affectation of mechanical neuro-musculoskeletal functions. The amount of
total LLI per year due to these motor-vehicle related injuries is approximately 1.4 million (with an
average of 13.6 years lost per injured patient). About 86% of the total LLI is due to extremity
injuries. '

A closer look into all injuries sustained by these occupants reveals that these injuries are mostly of
minor severity (AIS 1 and 2). The vast majority of them (96.5%) are predicted not to produce
any functional limitation. Among the ones associated with some FCI, extremity injuries constitute
the majority. Only head and spinal injuries are associated with FCI > 60 and they constitute about
0.1% of all reported injuries.

Using 1993 NASS CDS data, Luchter (1996) did a similar analysis to explore the uses of FCL
His functional limitation incidence estimates as well as the LLI computed are very similar to the
results reported here. Additional work with the subset of car occupants with head injuries reveals
slightly lower incidence rates for head injuries and higher average LLI (Luchter and Waltz, 1995).
These differences are probably due to the fact that in their calculations, some head injuries (i.e.,
nerve injuries and skull fractures) were excluded from the analysis because of their low incidence
in the sample.
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This report is intended to explore the potential uses of a utility-based functional limitation scale
such as the FCI. The results presented here should be interpreted cautiously since the scale itself
is still under review. Among the most relevant limitations, the reader should be reminded that;

FCI assesses predicted functional limitation. Whether the injuries really produce the
limitations is yet to be confirmed. Validation efforts with a one year post-event follow-up
of injured patients are currently underway. Several refinements in the FCI are expected as
a result of the validation. :

The value judgments used in computing the FCI scores are subject to improvement.
During the FCI development, reliability issues were analyzed by comparing the utility
values assigned by different groups of people. Although quite a reliable response was
found among the different rater groups as to the value levels (i.e., the relative importance
of some level of functioning with respect to the lack of limitation or the worst possible
limitation within a given dimension) a higher variability was reported for the dimension
weights (i.e., the relative value of one dimension versus the others). The sensitivity of FCI
scores to such variability remains to be explored. Furthermore, the representability of the
rater groups is questionable; raters were not random sampies of the populations they

- intended to represent; values from one group -the elderly- had to be dropped out of the

computations because of reliability problems; perhaps additional populations should be
added to get “societal” utility values (e.g., relatives of disabled people). A last issue to
consider in this regard is the possibility that individual utility values change over time.
Therefore, applying values assessed at some particular age for the remainder of the
individual’s life requires further consideration.

FCI assumes the subjects are 18 to 34 years old. Current work in the development of the
Pediatric FCI may lower the lower age limit of this assumption if the existing dimensions
and functional levels are considered appropriate for younger patients. In our analysis of
NASS CDS data, 6.6% of the cases were younger than 15 years old and 36.4% were older
than 34. Future uses of FCI should be restricted to the 18-34 age category until more
work demonstrates whether there are differences in the index associated with age.

FCI was constructed with the assumption that patients were previously healthy. There is
not enough detail in the NASS CDS database to provide us with any insight about the
health status of patients prior to the motor-vehicle crash.

FCI assumes that patients suffered only one injury. We could not identify which
percentage of the injured population with some predicted functional limitation had only
one injury. For the cases suffering multiple injuries, we used the MFCI as the best
available descriptor. That decision was driven by two reasons. First, since a very small
percentage of injuries involve any functional limitation at all, the probability of any other
injury contributing to a functional limitation is low. Second, even where an individual
sustains several injuries that lead to functional limitation, the rationale is that provided that
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FCl is a scale bounded between 0 and 100: (a) given any high MFCI, any other FCI would
add little to the score, and (b) in the opposite situation, a low MECI could increase little if
any lower FCI score were to be added to it. Obviously, the effect of multiple FCI in the
intermediate range remains to be assessed. Clearly, there is a need for determining how to
compute overall FCI in the case of multiple injuries leading to functional limitations. The
use of the worst possible state to define the overall limitation of patients has also been
used by other authors (Torrance, 1992). :

. FCI assumes a steady functional state after one year post-event. At the time when the
scale was being developed, experts were asked to evaluate whether some limitations were
predicted to evolve over time. Some injuries were predicted to restrict even further the |
functional capacity beyond the first year assessment whereas other injuries were predicted
to improve their imitations over time. Almost no literature is available on the topic and
further research is needed to evaluate this topic. Evolving functional limitation pattems
would certainly modify the overall and average LLI calcuiatlons

An additional issue related to the FCI to consider is that because FCI assesses functional
limitation one year post-event, it misses any functional limitation that happens during the first days
or months but is resolved before a year. As MacKenzie ef al acknowledge (1994), these short-
term limitations can have a significant impact at the individual and societal level which should be
measured in order to obtain a complete assessment of the impact of injuries.

The data used for the analysis also have some limitations. Although it is probably the currently
best available data on non-fatal injuries in the U.S., it is generated from a small sample (which
produces some instability in the estimates). Also, the lack of recording of race and/or ethnicity
limits the refinement in life-expectancy calculations using the available life tables.

LLI constitute the first Quality of Life-type of measurement applied to the injury field which
enables the researchers to use a common metric across specific injuries. Quality Adjusted Life
Years (QALYSs) is a metric commonly used in the health-related environment which is rooted in
the utility theory. Years of Potential Life Years Lost (YPLL), a measure applied to quantify the
years lost due to premature death (or death before a given age) have been proven a very useful
tool in advocacy and decision making. Several theoretical issues related to the use of LLI (e.g.,
whether to consider discounting) should be discussed by the injury community.

The uses of FCI and its most direct application, LLI, have significant implications. First, they
provide a source of additional information on the medium- and long-term effect of injuries (which
has direct implications for prevention strategies and advocacy). Second, the FCI provides the first
estimates of the value judgments associated with imjury-related functional limitations. Third, they
represent a new metric to use when evaluating the effectiveness (and the cost-utility) of multiple
injury-prevention programs. Last, they can be used as an alternative (or complementary) criteria
when ranking injuries to prioritize interventions.
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Appendix A.
FCI Dimensions affected in AIS codes.






Appendix A.

Ex Sex Amb  Hand Bend Vis Aud Spch  Cog

Eat

AIS Code

One FCI dimension affected

Heé.d

a
a
a
a

120602.4

120804.5

120806.3

130602.2

130604.2

130606.2

a
a
a
a
a
a

136608.2

130699.2

130802.2
130804.2

130899.2

131002.2
131004.2
13109%.2
131402.2
131404.2
131499.2
131602.2
131604.2
131699.2
131802.2
131804.2
131899.2
132204.2

&
a
&
a
b

a
&
a
b
b

132602.2

132699.2

a
a
b

140404.4

140406.5

140458.3
Face

a
a
a
a
a8
a
a
a
a
a

230202.2

230204.2

230206.2

230299.1

240402.2

2404121

240499.1

240004.1

240606.1

240699.1

240800.1

a
a

2410001

241002.2 -
2412022

a
a
a

2414991

241699.1

243206.1

a

251204.3
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Appendix A,

Aud Spch  Cog

Vis

Bend

Ex Sex Amb  Hand
-continied

Eat

ATS Code

Neck

a
a
a

340210.4

340212.5

341804.3

Thorax

413000.6
420800.5

4402104

440216.4

440810.5

441200.5

441300.5

= 0

3
&

4414104
4426105

a

Abdomen

442616.5

520408.5

Cc
a

520608.4

520806.4

540426 .4

541028.5

b

542832.5

543026.3

544024.2

545026.3

a

545028.4
Spine

a
a
a
:
a
a
a
a
a
a

630202.2

630204.2

630206.2

630208.3

630260.2

630261.3

630262.2

630264.2

630666.3
6306723

Upper extremities

a
a
&
a
a
a
a
a
a
a
a
a

— o e e g

730420.1

730430.2

7304402

730450.2
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Appendix A.

Spch  Cog

Aud

Ex Sex Amb Hand Bend Vis
continued B

Eat

AIS Code

740200.1

a
a

740210.1

740220.1

740400.2

740600.2

750230.2

750404.1

750630.1

a
a
a

750644.2

750646.2

750650.3

750800.1

a

751030.2

7510402
751050.3

a
a
a
a
a

751230.2

751430.2

751440.2

751450.3
7516002

752002.2
752004.2
752402.2

a
a

752406.2
752604.3

a

752606.3
752802.2

a
a
a

7528043

752806.3

Lower extremities

815006.3
816004.2

7532063
820406.3

a
a
a

840204.2

830606.2

830406.3

a

840404.2
840406.3
840804.2

a
a
a
a
a
a
2
8
a
a
a

8502102

850214.2

850218.2

850222.2

850402.1

851010.1

851014.1

851204.1

851206.1

851400.2
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Appendix A.

" Bx Sex Amb  Hand Bend Vis Aud Spch  Cog
continued

Eat

AlS Code

&
)
a

851610.2

851612.2

851804.3

8518083

a
a
a

a
a
a
a

8518103

8518123

851814.3

8518183

851822.3

852000.2
852200.2

852400.2
853410.2

a
a
a
a
a

853414.2

853416.2

8534183

853420.2

Two FCI dimensions affected

Head

121802.5
132002.2
132004.2
132099.2
132604.2

Face

b

210804.2
210806.3
216004.2
240204.1

a
a
a
a
a
a

240208.1

240212.1

240216.1

240220.1

240299.1

Neck

a
a
a
a
b

3202104

3202145

3202184

3202224

Abdomen

341802.2

a
a

5432263

543626.5
Spine

a
a
a
a
4

6302102

6302122

630214.2
| 6302162

630220.2
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Appendix A,
Aud Spch  Cog

Vis

Bend

Hand
continued

Ex Sex Amb

Eat
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a

Three FCI dimensions affected

Lower extremities
Head

AIS Code
6302223
630224.3
630226.3
630299.2
630408.3
630414.3
640240.5
6402425
640244.5
640246.5
640248.5
640250.5
815000.2
840600.2
841004.2
850614.2
850806.2
850810.2
850814.2
853406.2
853408.3
8534223

D

120204.3

140690.5
Spine

jao R o Bhse Ry e )

L2000

630630.4
- 630632.4
630634.4

a
a

630636.4
630638.4
6404104
6404124
640414.4
640416.4

s o 00

H 0 00

o @ 9 <

640418.4
640620.5
640622.5
640624.5

LD

L .0

640626.5
640628.5
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a
a
a
a

Lower extremities

640660.5
640662.5
640664.5
640666.5
640668.5



Appendix A.
Aud Spch Cog

Vis

Bend

Hand
continued

Ex Sex Amb

Eat
a
a
a
a
a
a
“a
a
a
a
a
a

Four FCI dimensions affected

AJS Code
Head

8110003
811002.3
811004.4
813000.2
813002.2
813004.3
830408.3
830608.2
830610.2
850618.2
852600.2
852602.2
852604.3
852800.3
853000.3

4 o O .0

a
a
a
a

140405.5
150206.4
150406.4
150408.4
Thorax
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a
a
a
a
a
a
a
a
a
a

Five FCI dimensions affected

420214.5
640210.4
640212.4
640214.4
640216.4
640218.4
640420.5
640422.5
640424.5
640426.5
640428.5
640460.5
640462.5
640464.5
640466.5
640468.5
Head

121004 .4
121404 .4
140478.5
160212.5
160816.5
Spine

640220.5

Spine



Appendix A.

Ex Sex Amb Hand Bend Vis Aud Spch  Cog
continued

Eat

AIS Code

a
a

640221.5

640222.5

640224.5

640226.5

640228.5

o Bte R v B o

640229.6
640230.6
640232.6
640234.6

o Shee R = R Ry =]

Gt G Gt T G

Gt Gl Gt G Gy

L0 0.0 .0

T Lo 000

640236.6
640260.5
640261.5
640262.5
640264.5

640266.5

640268.5

a

640269.6

640270.6

St St St

640272.6

640274.6

a

640276.6

Six FCI dimensions affected

Head

[
b
b
a

122804.3

140434.5

140446.5

140636.5

o0 0.0

o .o oD

b
a
a
a

160214.5
160818.5
160820.4
160822.5

Seven FCI dimensions affected

Head

120404.5

140610.5

. .

160824.5

Neck

L0 0.0

S 0 0.0

Bl

Na]

L

£

321004.3

L0 0

O 00

L 0.0

a e = ]

3210103
3210144
3210204

Eight FCI dimensions affected

Head

b
b
c
c

140618.5

hel

140626.5

140628.5

140648.5
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AIS Code Eat Ex Sex Amb Hand Bend Vis Aud Spch  Cog
continned : .-

140656.5 ¢ d c e d d a a C e

Nine FCI dimensions affected

Head

140202.5 c d ¢ f f d a c d f

140204.5 c d ¢ f f d a c d f

140206.5 c d ¢ f f d a c d f

140208.5 © d c f f . d a c d f

1402105 c d c f f d a ¢ d f

140212.6 c d c f f d a c d f

140214.6 c d ¢ f { d a < d f

140216.6 < d c f f d a ¢ d f

140299.5 c d < f f d a ¢ d f

Ten (all) FCI dimensions affected

Head

113000.6 c d C f f d f d d f

Neck

311000.6 c d ¢ f f d g e d f
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: Appendix B
List of all AIS with FCI =0 (n=321) by AIS body region.
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AIS Code

Head

113000.6
1202043
120404.5
120602.4
120804.5
120806.3
121004.4
121404.4
1218025
122804.3
130602.2
130604.2
130606.2
130608.2
130699.2
130899.2
130802.2
130804.2
131099.2
131002.2
131004.2
131499.2
131402.2
131404.2
131699.2
131602.2
131604.2
131899.2
131802.2
131804.2
132099.2
132002.2
132004.2
132204.2
132699.2
132602.2
132604.2
140299.5
140202.5
140204.5
140206.5
140208.5
140210.5
140212.6
140214.6
140216.6
140404 .4
140405.5
140406.5
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Ex
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oo OO0 000000 DD DM MR DO mN PP D DR PP DD e D WD OGO

WO D Py Hh Eh e Ry R Eh Hh D o o W O W OW P R R WM MO DO o oD RO e P8R ThO

Hand
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Bend
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Appendix B. .

FCI
Score

100

69.60
09.83
19.52
1432
19.52
97.62
57.41
36.71
96.8

14.32
14.32
33.14
4128
14.32
19.52
19.52
19.52
19.52
19.52
19.52
19.52
19.52
18.52
28.69
28.69
28.69
6.82

12.68
34.79
43.17
43.17
43.17
28.69
28.69
28.69
43.17
100

100

160

160

100

100

100

100

100

31.95
85.46
31.95

FCI
Category



Appendix B.

FCI

AIS Code FCI Code FCI
Eat Ex Sex Amb Hand  Bend Vis Aud Spch Cog Score  Category
continued

140434.5 b c a c c c a 8 c a 9529 5
140446.5 b ¢ a c c < a a c a 9529 §
1404583 b a a 4 a a a a a a 2869 2
140478.5 a c a C c c a 3 c a 9339 5
140610.5 b b a b b b a & b c 88.91 5
140618.5 b b c ¢ C c a a b d 9868 5
140626.5 -b b c d C c a a c d 9929 5
140628.5 c c c d c c a a c e 9993 5
140636.5 a a b c c b a 8 b ¢ 9.4 5
140648.5 c v c d ¢ c a a b c 9964 5
140656.5 c d c e d d a 1 [ e 9997 5
140690.5 a a a b b b a a a a 4392 3
150206.4 a a a c c < a a a c 8629 5
150406.4 a a a b b b a : a b 5858 3
150408.4 a 8 a b b b a a a b 5858 3
160212.5 b b a . b b b a a a a 89.09 5
160214.5 b b a b b b a a a C 8609 5
160816.5 a a a b b b a a b b 6699 4
160818.5 a b a b b b a a b b 7754 4
160820.4 a b a b ‘b b a a b b 7754 4
160822.5 a b a b b b a a b b 77.54 4
160824.5 ¢ ¢ a c C c a a c d 9962 5§
Face

216004.2 b a & a a a b & a a 4261 3
210804.2 b a a a a a a a b a 43.17 3
210806.3 b & a a a a a : b a 4317 3
230299.1 a a a a a a c a a a 1432 1
230202.2 a 8 a a a a ¢ a a a 1432 1
230204.2 a : a a a a e a . a a 3314 2
230206.2 & a 8 a a a o4 a a a 4128 3
240299.1 a a a a a a a b b a 2594 2
240204.1 2 a a a a a a b b a 2574 2
240208.1 a a a a a a a b b a 2574 2
240212.1 a a a a a a a c b a 3041 2
240216.1 a a a a a a a b b a 2574 2
2402201 a a a a a a a d b a 39.65 2
2404991 a a8 a a a a d a a a 2138 2
240402.2 a a a a a a g a a a 4128 3
240412.1 a a a a a a < a a a 1432 1
240699.1 a a a a a a ¢ a a a 1432 1
240604.1 a a a a a a c a a a 1432 1
240606, 1 a a a a a a c a a a 1432 1
240800.1 a a a a a a c a a a 1432 1
241000.1 a a a a a a c a a a 1432 1
2410022 a a a a a a c :} a a 1432 |
241202.2 a a a a a3 a e a a a 3314 2
2414991 8 a a a a a e a a a 33.14 2
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AJS Code FCICode ECI FCI
Eat Ex Sex Amb Hand Bend  Vis Aud Spch Cog Score  Category
continued
241699.1 a a a a a a e a a a 33.14 2
243206.1 a 1 a a a a a a b a 20.3 1
251204.3 a a a a a b a a a 19.52 1
Neck
311000.6 < d ¢ f f d g e d f 100 5
3202104 a a a b b a a 2 a a 3437 2
320214.5 a a8 a c ¢ a a a a a 60.6 4
3202184 a a a b b. a a a a8 a 3437 2
3202224 a 4 a c ¢ a a a a a 60.6 4
321004.3 b a a b b b b a b b 8105 35
3210103 b a a b b b b a b b 8105 5§
321014.4 b a. a b b b b a b b 8105 5§
3210204 b a a b b b b a b. b 8105 5
3402104 a a | a a a a a c a 4496 3
3402125 a a a a - a a a a d a 6847 4
341802.2 b a a a a a a a b a 4317 3
341804.3 a a a a a a a a c a 4496 3
Thorax
413000.6 a a a b a a a a a a 1453 1
4202145 a b b { a b a a a a 8499 35
420800.5 a 4 a b 3 a a a a a 1453 1
4402104 a a a c a a a a a a 3041 2
440216.4 a a a c a a a a a a 3041 2
440810.5 b a a a a a a a a a 2869 2
441200.5 8 a a b a a a a a a 1453 1
441300.5 a a a b a a a a a a 1453 1
4414104 a a a b a a a a a a 1453 1
442610.5 a a a b a a a a a a 1453 1
442616.5 & a a b a | a a a a 1453 1
Abdomen and Pelvic contents
520408.5 c - a a a a a a a a a 75.18 4
520608.4 a a a b a a a a a a i4.58 1
520806.4 a a a b a a a a a a 1458 1
540426 .4 a b a a a 4 a a a a 3195 2
541028.5 b a a a a a a a a a 2869 2
5428325 b a 4 a a a a a a a 2869 2
543026.3 a a c a a a a a a a 4569 3
543226.3 a b b a a a a a a a 4741 3
543626.5 a b b a a a a a a & 4741 3
544024.2 a a b a a a 2 a a a 2273 2
545026.3 a d a a a a a a a a 7406 4
545028.4 a d a a a a a a a a 7406 4
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AIS Code FCI Code FCI ECI
Eat Ex Sex Amb Hand Bend  Vis Aud Speh Cog Score  Category
continued
Spine
630299.2 a a a a c b a a a 8 5163 3
630210.2 a a a a c b 3 a a a 5163 3
630212.2 a a a a ¢ b a a a a 5163 3
630214.2 a a a a d b ‘a a & a 4938 3
630216.2 -8 a a a d b a a a a 4938 3
630220.2 a a a a e - d a a a a 80.13 4
630222.3 a a a a € d a a a, a 80.13 4
6302243 a a a a € d a a a a 80,13 4
630226.3 a a a a e d a a a 4 BOI3 4
6402104 a b a ¢ b b a a a a 6893 4
640212.4 a b a ¢ b b a a a a 6893 4
640214.4 a b a c b b a a4 a a 6893 4
640216.4 a b a c b b a a a a 6893 4
640218.4 a b a c b b a a a a 62.93 4
640220.5 a d b f c d a a a a 98.08 5
640221.5 a d b f ¢ d a a a a 9808 5
640222.5 a d b f ¢ d a a a a 9808 5
640224.5 a d b f ¢ d a a a a 9808 5
640226.5 a d b f c d a a a a 9808 5
640228.5 a d b f ¢ d ‘a a a a 98.08 5
640229.6 a d b f f d a a a 2 99.15 5
640230.6 a d b f f d a a a a 99.15 5
640232.6 a d b o f f d a a a a 9915 5
640234.6 a d b f f d a a a a 9915 5
640236.6 a d b f f d a a a a 99.15 5
640240.5 1 a : a C b a a a a 5163 3
640242.5 1 a a a C b a a a a 5163 3
640244.5 & a 4 a c b a a a a 5163 3
640246.5 & a a a c b a a a a 5163 3
640248.5 a a a a ¢ b a a a a 5163 3
640250.5 a a a 4 ¢ b a a a a 5163 3
640260.5 8 b b f f d a a a a 9778 5
640261.5 a b b f f d a a a a 9778 S
640262.5 a b b f { d a a a a 9778 5
640264.5 a b b f f d a a a 2 9798 S
640266.5 a b b f f d a a a a 9778 5
640268.5 a b b f f d a a a a 9778 5
640269.6 a d b f f d a a a a 99.15 5
640270.6 4 d b f f d a a a a 9915 5
640272.6 a d b f f d a a a a 99,15 5
640274.6 a d b f f d a a a a 99.15 5
640276.6 a d b f f d a a a a 99.15 5
630260.2 a a a a b a a a a a 2322 2
630202.2 a ) a a ¢ a a a a a 43.39 3
630204.2 a a a a b a a a a a 2322 2
630206.2 a a a a b a a a a a 2322 2
630208.3 a a a a e a a a a a 60.74 4
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AIS Code FCI Code FCI FCI

Eat Ex Sex Amb Hand  Bend Vis Aud Spch Cog Score  Category
continued
630262.2 a a a a b a ) a a a 2322 2
6302642 a a a a b a a a a : 2322 2
630261.3 a a a8 a e a a a a ! 60.74 4
6404104 a b a c a b a a a a 59.54 3
6404124 a b a c a b a a a 1 59.54 3
640414.4 a b 1 ¢ a b 8 a a a 5954 3
6404164 -4 b a c a b a a a Y 5954 3
6404184 a b a c a b a a a a 5954 3
640420.5 a b b f a b a a a a 8499 5
640422.5 a b b f a b a & a a 8499 5
640424.5 a b b f . a b a a a a 8499 5
640426.5 a b b f a b a a a a 8499 5
640428.5 a b b f a b a a a a 8499 5
640460.5 a b b f a b a a a a 8499 5
640462.5 a b b f a b a a a a 8499 5
640464.5 a b b f 2 b a a a a 8499 5
640466.5 ¥ b b f a b a a a a 8499 3
640468.5 a b . b f a b a a a a 8499 5
630408.3 a a a b a b a a a 4 2697 2
6304143 a a a b a b a a a a 2697 2
630630.4 a b b d a a a a a a 7141 4
6306324 a b b d a a a a a a 7141 4
630634.4 a b b d a a a a a a 71.41 4
630636.4 a b b d a 4 a a a a 7141 4
630638.4 a b b d a a a a a a 7141 4
640620.5 a b b d a a a a a a 7141 4
640622.5 a b b d a3 a a a a a 7141 4
640624.5 a b b d a a a a a a 7141 4
640626.5 a b b d a a a a a a 71.41 4
640628.5 a b b d a a a a a a 7141 4
640660.5 a b b d a a a a a a 7141 4
640662.5 a b b d a a a a a a 7141 4
640664.5 a b b d a a a a a a 7141 4
640666.5 4 b b d a a a a a a 7141 4
640668.5 a b b d a a a a a a 7141 4
630666.3 a a a b a a a a a a 1453 1
630672.3 a a a b a a a a a a 1453 1
Upper extremities
7110003 a a a a c a a a a a 4339 3
713000.3 a a a a e a a a a a 60.74 4
714002.2 a a a a d a a a a a 4076 3
714004.2 a a a a b a a a a a 2322 2
714006.3 a a a a b a a a a a 2322 2
716004.2 a a a a d a a a a a 4076 3
710804.2 a a a a b a a a a a 2322 2
730204.1 a a a a b a a a a a 2322 2
730420.1 a a a a c a a a a a 4339 3
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AIS Code FCI Code FCI FCI
Eat Ex Sex Amb Hand  Bend Vis Aud Spch Cog Score  Category
continued

730430.2 a & a a ¢ a a 8 a 8 4339 3
730440.2 a :| a a C a a a a ) 4339 3.
730450.2 a : a a [ a a a a a 4339 3
740200.1 a a a a b a a a a a 2322 2
740210.1 a a a a c ) a a a a 433% 3
740220.1 a 8 a a ¢ a a a a a 4339 3
740400.2 -4 a a a b a a a a a 2322 2
740600.2 a a a a b & a a a a 2322 2
750230.2 a a a a d a a a a a 4076 3
750404.1 a a a a b 3 a a a - a 2322 2
750630.1 a a a a d a a a a 1 4076 3
750644.2 a a a a c a a a a a 4339 3
750646.2 a a a a e 8 a a a a 60.74 4
750650.3 a a a a e ] a a a a 6074 4
750800.1 a a a a b a a a a a 2322 2
751030.2 a a a a d a a a a a 4076 3
751040.2 a a a a d a a a a a 4076 3
751050.3 a a a a d a a a a a 4076 3
751230.2 a a a a d & a a a a 4076 3
7514302 a a a a c a a a a a 4339 3
7514402 a a a a b a a a a a 2322 2
751450.3 a a a a c a a a 8 a 4339 3
751600.2 a a a a d a a a a a 4076 3
752002.2 a a a a b’ a a a 4 a 2322 2
752004.2 a a a a c a a a a a 4339 3
7524022 8 a a a b a a a a a 2322 2
752406.2 a a a a b a a a a - a 2322 2
752604.3 a a a a d a a a a a 4076 3
752606.3 a3 a a a d a a a a a 4076 3
752802.2 a a a a c a a a a a 4339 3
752804.3 a a a a ¢ a a a a a 4339 3
752806.3 a 4 a a c a a a a a 4339 3
753206.3 a a a a c a . a a2 a a 4339 3
Lower Extremities

811000. 3 a a b c a b a a a a 5405 3
811002.3 a a b c a b a a a a 5405 3
811004 4 a a b c a b a a a a 5405 3
8130002 a a b ¢ a b a a a a 5405 3
813002.2 a a b ¢ a b a a a a 5405 3
813004.3 a a b ¢ a b a a a .a 5405 3
815006.3 a a a C a a a a a a 3041 2
815000.2 a a a b a b a a a a 2697 2
816004.2 a a a b a a a a a a 14.53 1
820406.3 a a a b a a a a a a 1453 1
830406.3 a a a C a a a a a a 3041 2
830408.3 a a b c a b a a a3 a 5405 3
830606.2 a a a a a b a a a a 1456 1

62



Appendix B.

AIS Code FCI Code FCI FCI
Eat Ex Sex Amb Hand  Bend Vis Aud Spch Cog Score  Category
continued
830608.2 & a b ¢ a b a a a a 5405 3
830610.2 a a b c a b a a a a 5405 3
840204.2 a a a b a a a a a a 1453 1
840404.2 a a a b a 8 4 8 a a 1453 1
840406.3 a a a b | a a a a a 1453 1
840600.2 a a a b a b a a a a 2697 2
£840804.2 4 a a b a a a a a a 1453 1
841004.2 a 3 a b a b a a a a 2697 2
850210.2 a & a b a a a a a a 1453 1
8502142 a a .a b a a 4 a 8 a 1453 1
850218.2 a a a b a a a a a a 1453 1
850222.2 a a a b a a a 8 a a 14.53 1
850402.1 a a a b N a a a a Y 1453 1
850614.2 a a Y b a b a a a a 2697 2
850618.2 a 4 b b a b a a a a 43.56 3
850806.2 3 a a b a b a .a a a 2697 2
850810.2 a a a b a b 4 a a a 2697 2
850814.2 a a a b a b a a a a 2697 2
851010.1 a a a b a a a a 2 a 1453 1
851014.1 a a a b a a a a a a 1453 1
851204.1 a a a b a a a a a a 1453 1
851206.1 a a a b a a a a a a 1453 1
251400.2 a a a b a a 2 a a a 1453 1
851610.2 a a a b a a a a a a 1453 1
851612.2 a 3 a b a a a a a a 1453 1
851804.3 a a a b a a a a a . a 1453 1
851808.3 a a a b a a a a a a 1453 1
851810.3 a a . a b a a a a a a 1453 1
8518123 a a a b a a a a a a 1453 1
851814.3 a a a b a a a a a a 1453 1
851818.3 a a a b ‘a a a a a a 1453 1
851822.3 a a a b a a a a a a 1453 1
852000.2 a a a b a a a a 3 a 1453 1
852200.2 a a a b a a a a a a 1453 1
852400.2 a a a b a a a a a & 1453 1
852600.2 a a b b a b a a a a 4356 3
852602.2 a a b b a b a a a a 4356 13
852604.3 a 4 b c a c a a a a 63.4 4
R852800.3 a a b b a b a a a a 4356 3
853000.3 a a b b a b a a a & 4356 3
853406.2 a a a b. a b a 2 a a 2697 2
853408.3 a a a b a b a a a a 2697 2
853410.2 a a a b a a a a a a 1453 1
853414.2 a a a b a a a a a a 1453 1
853416.2 a a a b a a a a a a 1453 1
8534183 a a a b a a a a a a 1453 1
853420.2 a a a b a a a a a a 1453 1
853422.3 a a a b a b a a a a 2697 2
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Appendix C.

AIS Codes and descriptors, FCI codes, FCI scores, number of cases in the sample and,
Number of weighted cases and LLL
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