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ABSTRACT 
     The aim was to study the influence of new car design on the distribution and disability risk of 
injuries to different body regions.  
     The cars were categorised in 5-year periods according to year of introduction. The injuries of 
11,535 injured car occupants, as well as 42,228 two-car crashes reported by the police between 1994 
and 2000, were used. 
     Comparing car models introduced in 1980-84 with models introduced in 1995-99 it was found that 
the proportion of severe injuries (AIS3+) had decreased by 80%. Furthermore, the relative risk of 
permanent disability and fatality had decreased by 29 %. The disability risk from AIS2+ injuries had 
decreased by 76%, while an increase of 18% was found for AIS1. Reductions between 70% and 90% 
were found for injuries to most body regions, except for neck injuries where there was a 14% increase.  
     The results highlight the need for better injury classification systems, which also take disability 
risks into account when designing future cars and roads, and that disability risk from AIS1 injuries 
should be reflected in legislative and consumer crash tests. Such designs and tests should focus on 
both permanent disability and fatality. 
 
Keywords: disability, disability risk, injury risk, injury distribution, crashworthiness 
 
 
RESULTS FROM REAL-WORLD CRASHES show that the crashworthiness of cars with respect to 
fatal and serious injuries has improved during recent years (Larsson et al. 1998, Hägg et al. 1999). 
Data also shows a reduction in risk of permanent disability (Folksam 2001).  

Lie et al. (2001) showed a correlation between EuroNCAP crash test results (EuroNCAP 2002), 
covering frontal and side impacts, and results from Folksam car model safety ratings (Hägg et al 
1999). It was also found that the whiplash injury has a large influence. If whiplash was excluded a 
stronger correlation was found.  

Whiplash injuries account for the vast majority of injuries leading to permanent disability (Nygren 
1984, Krafft 1998), and therefore constitute an important disabling injury to cover in future crash tests. 
Furthermore, whiplash injuries occur in all impact directions (Galasko et al. 1993, Krafft 1998). Most 
studies show the largest proportion in rear-end impacts (see for example Galasko et al. 1993, Krafft 
1998). Rear-end impacts also show the highest risk of whiplash injury (Krafft 1998, Berglund 2002). 
Studies have been presented showing AIS1 neck injury risk versus different crash severity parameters 
recorded with crash pulse recorders in real-life crashes. From the accident sample studied, it was 
found that in rear-end crashes most whiplash injuries leading to disability occur between 3 and 6 g in 
mean acceleration, and between 15 and 25 km/h in change of velocity (Krafft et al. 2002). In frontal 
impacts a double crash severity was found (Kullgren at al. 2000). 

While whiplash is shown to be the most frequent injury leading to disability, it has been shown that 
injuries to the head, upper and lower extremities, and lumbar spine are other injuries which often lead 
to disability (Nygren 1984, Krafft 1998). 

Little is known about the developments in car safety with respect to disability, since real-world data 
is mostly based on the AIS scale predicting risk of fatality, and is not aimed at predicting permanent 
disability. As disabling injuries account for a large proportion of road traffic casualties, such 



knowledge is important in the design of future road transport systems and future legislative and 
consumer crash tests.  

An important reason for the lack of knowledge in this area is probably that scales for assessing 
disability are rare. However, an impairment scale was developed by Hirsch and Eppinger (1983), and 
was further developed by Miller (1993). In 1994 the Injury Impairment Scale was presented (AAAM 
1994). In Sweden the Swedish Traffic Injury Commission uses a procedure where all injuries reported 
to Swedish insurance companies, leading to disability, are judged by a panel of medical experts 
(Försäkringsförbundet 1996). Each specific injury is given a certain disability percentage reflecting 
loss of function and pain. Based on the AIS scale (AAAM 1985), a scaling system was developed in 
1985 (Gustafsson et al. 1985), which reflects the risk of either dying or sustaining a permanent 
disability of at least 10% according to the procedures used by the Swedish insurance companies. The 
RSC scale, Rating System for Serious Consequences (Gustafsson et al. 1985), is a scale from 0 to 1, 
and predicts disability risks for injuries to different body regions at different AIS levels. 

The aim of this paper was to study the influence of new car design on disability risk, calculated 
with the RSC scale, and distributions of serious and disabling injuries to different body regions. 

 
MATERIALS 

Two Swedish databases were used. In both of them, car models introduced between 1980 and 1999, 
and with accident years between 1994 and 2000, were used. 
• Sample A: Distributions of injuries and disabilities were calculated from 17,567 diagnoses of 

11,535 injured front-seat occupants in cars reported to the Swedish insurance company Folksam.  
• Sample B: Relative injury risks were calculated using paired comparisons from 42,228 two-car 

collisions reported by the police, with at least one injured front-seat occupant. In these collisions 
the police classified the injuries as minor, serious or fatal. 

 
METHODS  

The car models were categorised in 5-year periods according to year of introduction, beginning in 
1980-84 and ending in 1995-99. Year of introduction was chosen as a way to describe year of design. 
Both injury distributions according to the AIS scale (AAAM 1985) and disability risks according to 
the RSC scale, Rating System for Serious Consequences (Gustafsson et al. 1985), which shows 
disability risks for injuries to different body regions at different AIS levels, were calculated. 

To analyse how the distribution of injury severity has changed over the years, the proportions of 
injuries with different AIS levels for each 5-year period were calculated from sample A. 

To analyse the development in injury risk since 1980, the average relative injury risk for all car 
models introduced in each 5-year period was calculated from sample B using the paired comparison 
technique.  

 
(1) [DIS]i = [I]i  * [RSC] * ri * 10000/ni, where ni is the total number of injuries in 5-year period i. 

 
To study risk of disability, the distributions of injuries to different body regions were summed in a 

matrix, [I]i for all car models in each 5-year period i, see Table 7 in the Appendix. The expected 
numbers of disabilities were calculated by multiplying the matrix for injury distribution by the RSC 
disability risk matrix [RSC], see Table 1. To calculate relative fatality and disability risk, the expected 
numbers of disabilities were multiplied by the average relative injury risk, r i, for all car models in each 
5-year period, and also normalised to 10,000 crashes to be able to compare the risk figures between 
the different periods. The calculation procedure is presented in equation (1), where [DIS]i is a matrix 
showing relative fatality and disability risk for each body region and AIS level in the different 5-year 
periods i, see Table 8 in the Appendix. The injury severity assessments and relative injury risk were 
calculated as shown below. 
 

INJURY SEVERITY ASSESSMENTS 

     In order to have a scale that fulfils some of the criteria for statistical analysis and also includes one 
other serious outcome of traumatic injuries, namely permanent disability, the RSC scale was used 



(Gustafsson et al. 1985, Hägg et al 1992, Hägg et al. 1999). RSC is a scale from 0 to 1, which reflects 
the risk of either dying or sustaining a permanent disability of at least 10% according to the procedures 
used by the Swedish insurance companies (Försäkringsförbundet 1996). The scale is based on the AIS 
scale, where a disability risk has been calculated for each AIS level and body region. Basically, all 
injuries were classified according to the 1985 revision of the Abbreviated Injury Scale, AIS (AAAM 
1985).  
     In Sweden, the cases of all injured persons who sustain medical disability that is considered as 
permanent, and of a level of at least 10%, are evaluated regarding this disability by a partly 
governmental committee with representatives from all insurance companies. The evaluations are based 
on a publication with fixed latitudes in the area 1-100% for the majority of persisting problems due to 
trauma. The evaluation of medical disability includes only loss of function and pain, and does not 
include occupational or social handicap. Cases where medical disability is 1-9% are judged by the 
individual insurance companies. These were not used to calculate the disability risks in Table 1, and 
thus not included in the present study. Table 1 shows the probabilities for permanent medical disability 
for different body regions and AIS levels used in the RSC scale, and is based on 12,000 injured 
occupants followed during a period of at least five years (Gustavsson et al 1985). 

Table 1. Risks of disability or fatality used in the RSC scale (from Gustavsson et al. (1985)). 

Body region AIS 1 AIS 2 AIS 3 AIS 4 AIS 5 

Head 0.01 0.02 0.15 0.30 0.55 
Neck 0.05 0.10 0.40 0.50 1.00 
Face 0.0002 0.01 0.10 0.10 - 
Upper extremities 0.005 0.05 0.20 0.60 - 
Lower extremities 0.005 0.15 0.30 0.60 - 
Thorax 0.001 0.003 0.01 0.03 0.05 
Abdomen 0.0001 0.0001 0.02 0.04 0.04 
Pelvis 0.001 0.05 0.10 0.10 - 
Lumbar and thoracic spine 0.01 0.10 0.30 0.75 1.00 
External 0.0001 0.05 0.05 0.05 - 

 

RELATIVE INJURY RISK CALCULATED WITH PAIRED COMPARISONS 

     According to Evans (1986), when two cars collide with each other, the injury risk for Car 1 in 
relation to Car 2 can be expressed as the number of injured occupants in Car 1 in relation to the 
number in Car 2. This is equal to the risk of injury in car 1 in relation to the risk of injury in Car 2, 
which can be denoted as p1 / p2. The method used in this study to calculate relative injury risk is 
further described by v Koch et al. (1991), Hägg et al. (1992) and Hägg et al (1999). The following 
description is a short summary of the procedure. 
 

Table 2. Number of impacts with different combinations of injured drivers in Car 1 and Car 2 
 

Driver of Car 2  

driver injured driver not injured 

Total 

driver 
injured 

x1 x2 x1+ x2 Driver  

of Car 1 driver not 
injured 

x3 x4  

       Total x1+ x3   

 x1 = number of impacts with injured drivers in both cars 
 x2 = number of impacts with injured drivers in Car 1 and not in Car 2 

x3= number of impacts with injured drivers in Car 2 and not in Car 1 
x4= number of impacts without injured drivers in both cars 
 

(2) R = (x1 + x2) / (x1 + x3)  
 



 
Assuming that the probabilities p1 and p2 are independent, and that the injury risk in Car 2 can be 

expressed as the injury risk in Car 1 multiplied by a constant, four cases can be summed: x1, x2, x3 and 
x4. These are explained in Table 2.  The relative injury risk in the whole range of impact severity is 
equal to equation (2). In this study the relative injury risk for the sum of all cars introduced in each 5-
year period was calculated. 

The initially presented method is relevant for cars of similar mass. If Car 1 and Car 2 have unequal 
mass, the exposure to impact severity will be unequal as well. While crashworthiness rating based on 
real-life experience should preferably show the benefit or dis-benefit of mass, the current method 
would give too much attention to mass, as it would also include the benefit or dis-benefit for the 
colliding partner. When calculating the injury risk for car models relative to the average car, it is 
important that the relative injury risk for all car models can be compared with the identical average 
car. This is not the case if the influence of mass differences on the exposure for the collision partner is 
not compensated. The initial estimate, equation (2), must therefore be modified to take mass relations 
into account. The factor m was calculated for the car models in each 5-year period, and thus used to 
compensate the relative injury risk for the models in each interval, see equation (3).  

 
(3) Rnew = Rold*m

((M-Maverage)/100) = (x1 + x2) / (x1 + x3) *m
((M-Maverage)/100) 

 
M is the mass of the studied vehicle and Maverage is the mass of the average vehicle. In these 

calculations the factor m was set as 1.035, see Hägg et al. (1992), which means that the mass effect 
used to control for the exposure on impact severity was 3.5% per 100 kg. 
 
RESULTS 

INJURY DISTRIBUTION 

From data sample A it was found that the proportion of serious and fatal injuries had decreased 
during the last 15 years, see Table 3. The results were calculated from the complete table of all 
reported injuries in Table 7 in the Appendix. It was found that AIS2+ injuries had decreased by 69% 
when comparing car models introduced in 1980-84 with those introduced in 1995-99. Comparing the 
same 5-year periods, AIS3+ injuries had decreased by 80% and AIS4+ injuries by 89%.  
 

Table 3.  Proportions of injuries with different AIS levels at different years of introduction. 
 

Proportions in 5-

year periods 

AIS1 

% 

AIS2 

% 

AIS3 

% 

AIS4 

% 

AIS5 

% 

AIS6 

% 
1980-84 82.68 11.89 3.59 0.63 0.95 0.23 
1985-89 85.81 10.16 2.87 0.37 0.56 0.20 
1990-94 89.67 7.53 2.10 0.25 0.36 0.06 
1995-99 94.73 4.22 0.92 0.03 0.07 0.00 

Sample A 
 

RELATIVE INJURY RISK 

The average relative injury risk in the different 5-year periods of introduction can be seen in Table 
4. The average injury risk of the total sample is 1.000. For older models the risk is higher than the 
average value, and for more recent models the risk is lower. Car models introduced in 1980-84 were 
found to have 19% higher relative injury risk than models introduced in 1995-99.  

 
Table 4.  Average relative injury risk for different years of introduction. 

 
Year of introduction 1980-84 1985-89 1990-94 1995-99 
Average relative injury risk 1.077 1.029 0.988 0.906 

 Sample B 
 



RELATIVE RISK OF FATALITY AND DISABILITY AND DISABILITY DISTRIBUTION 

By multiplying the injury distributions presented in Table 7 in the Appendix by the RSC disability 
matrix presented in Table 1, and by the relative injury risks for the different years of introduction 
presented in Table 4, the following results were found. The relative risk of disability and fatality had 
decreased by 29% comparing car models introduced in 1980-84 with models introduced in 1995-99, 
see Table 5 and 6. The disability risk for AIS1 injuries was found to have increased by 18%, while the 
disability risk for AIS2+ injuries had decreased by 76%, see Table 5. A complete table of disabilities 
is presented in Table 8 in the Appendix. 

Comparing the disability and fatality risks for injuries to different body regions, large differences 
can be seen, see Table 6, which is a summary of Table 8 in the Appendix. Reductions in disability and 
fatality risks of between 70% and 90% can be seen for injuries to most body regions. However, an 
increase of 14% can be seen for neck injuries, resulting in a decrease of only 29% when all injuries are 
summed together, as AIS1 neck injuries account for such a large proportion of all injuries. In car 
models introduced in 1980-84 neck injuries accounted for 50% of the injuries leading to disability, 
while in cars introduced in 1995-99 they accounted for 80%. However, when comparing car models 
introduced in 1990-94 with models introduced in 1995-99 there is an 8% decrease in the risk of 
disability from a neck injury.  

Regarding AIS1 injuries leading to disability, injuries to the head, lumbar and thoracic spine, and 
lower extremities also often resulted in a high risk of disability. The vast majority of AIS1 injuries to 
the lower extremities were contusions, while AIS1 injuries to the head mainly concerned injuries 
related to the level of consciousness (no unconsciousness).  

 
Table 5. Relative disability and fatality risks at different AIS levels. 

 

 
Relative disability and fatality risk 

Difference 

1980 to 1995 

AIS level 1980-84 1985-89 1990-94 1995-99 (%) 

AIS1 204.5 244.1 255.5 240.7 +18 

AIS2 57.3 40.4 30.4 16.1 -72 

AIS3 73.7 60.1 35.7 18.5 -75 

AIS4 12.6 6.5 3.5 1.0 -92 

AIS5 33.9 22.9 19.5 9.2 -73 

AIS6 25.8 21.5 6.8 3.5 -86 

AIS2+ 203.4 151.3 96 48.3 -76 

Total 407.9 395.4 351.5 289.0 -29 

        Sample A and B 
 

Table 6.  Relative disability and fatality risks for injuries to different body regions. 
 

 
Relative disability and fatality risk 

Difference 

1980 to 1995 

Body region 1980-84 1985-89 1990-94 1995-99 (%) 

Head 61.2 44.9 29.2 17.4 -72 

Neck 203.6 241.6 250.9 231.7 +14 

Face 5.4 5.6 1.9 0.8 -85 

Upper extremities 26.2 21.7 18.0 8.9 -66 

Lower extremities 63.6 45.2 24.9 14.0 -78 

Thorax 8.7 3.2 2.2 1.5 -83 

Pelvis/abdomen 1.7 1.0 0.9 0.005 -100 

Lumbar and thoracic spine 35.4 31.9 22.9 14.5 -59 

External 2.1 0.2 0.5 0.2 -90 

Total 407.9 395.4 351.5 289.0 -29 

  Sample A and B 



DISCUSSION 

The data used in this study consisted of car crashes in Sweden occurring between the years 1994 
and 2000. Furthermore, only crashes reported to the insurance company Folksam were used, 
accounting for 25% of all crashes in Sweden. However, there is no reason to expect differences 
between the mix of cars in the different large insurance companies in Sweden. The car fleet studied 
could therefore be considered representative of the Swedish car fleet. However, the Swedish car fleet 
may differ from car fleets in other countries. The average mass of cars in Sweden is relatively high 
compared with many other EU countries. Therefore, care should be taken in generalising the results 
found in this study to car fleets in other countries. On the other hand, it is not likely that the 
differences found between different 5-year periods should be influenced to any great extent by 
differences in mass in different countries. 

The classification of cars in this study by year of introduction was an attempt to mirror year of 
design. Model years could also have been used, but this would have meant that differences in injury 
outcomes would have been smaller, as the same car model is sometimes sold for up to 10 years. 

Differences in the reporting of injuries between different years could have influenced the results, as 
the disability risks with the RSC scale were calculated from the expected numbers of disabilities based 
on injury diagnoses and not by verified actual permanent disabilities. However, as only crashes that 
occurred between 1994 and 2000 were studied, this influence should be very small. 

In the classification of injuries using the AIS scale, the 1985 revision was used and not the most 
recent version of AIS. AIS90 is not suitable for this type of study, because too detailed injury data is 
needed for injuries to be classified in the correct AIS levels. Using AIS90 instead of AIS85 would 
result in a shift towards lower AIS levels (Bradford et al. 1994), and differences in risk figures would 
therefore be smaller.  

The level of permanent disability used in this study was at least 10% according to the system used 
by the Swedish Traffic Injury Commission. If lower levels had been used, for example above 1%, a 
larger proportion of disabilities from AIS1 injuries would have been found. Norin et al. (1997) 
presented risk of disability of at least 1% for each AIS level and body region, similar to the RSC scale 
used in this study. For most injury types the disability risks for AIS1 injuries increased more than for 
injuries with higher AIS levels. Furthermore, if other disability scales were used, for example the IIS 
scale (AAAM 1994), other outcomes would probably be found. How to judge different disabilities, 
especially regarding injuries leading to pain, versus injuries leading to loss of function, can be 
discussed. Therefore it is important to conduct studies aimed at validating disability scales. 

Studies have shown that the passive safety of cars has improved during the last 15 years, especially 
regarding serious and fatal injuries (Larsson et al. 1998, Hägg et al. 1999). This study clearly 
demonstrates that especially the most severe injuries have decreased dramatically, with 80% reduction 
in the proportion of AIS3+ injuries. It is also promising to verify that most injuries leading to disability 
have decreased considerably. On average ASI2+ injuries leading to disability were found to have 
decreased by 76% since 1980. However, it is important to highlight the increase in disability risk of 
AIS1 injuries, especially neck injuries. The results show that car manufacturers have been successful 
in reducing severe injuries and also in reducing disabilities sustained from AIS2+ injuries. The results 
also indicate that disabling AIS1 injuries, often occurring in low speed crashes, have not been in focus.  

This indication is not surprising, as the development of new car models, and also legislative tests 
and consumer crash tests, have focused on fatal and serious injuries. 

In a study by Lie et al. (2001), a correlation between EuroNCAP crash test results (EuroNCAP 
2002), covering frontal and side impacts, and results from Folksam car model safety ratings was 
shown. In the study it was also found that whiplash injuries were important to cover. If whiplash was 
excluded, a four times better relation was found. These findings indicate that in frontal and side 
impacts the EuroNCAP crash test results correlate well with AIS2+ injuries leading to permanent 
disability.  However, rear-end crash tests should be added to the test programme to be able to include 
rating of AIS1 neck injury risk.  

It is important that car manufacturers also focus on disabling AIS1 injuries, and that future crash 
tests are designed to be able to measure these injuries. In modern car models AIS1 neck injuries 
account for more than 70% of injuries leading to permanent disability. But as shown in this study and 
in other studies (for example Nygren (1984) and Krafft (1998)) other AIS1 injuries may also lead to 



disability. Most of the injuries relate to the spine, but injuries to the head and to the lower extremities 
are also frequent. As AIS1 neck injuries occur both in rear-end and frontal impacts, not only rear-end 
crash tests should be added in legislative and consumer crash tests. Low speed frontal tests should also 
be considered.  
     The results found also highlight the need for better injury classification systems, which also take 
disability risks into account when designing future cars and roads. It is suggested that such designs 
should focus on permanent disability and fatality. 
 
CONCLUSIONS 

In a comparison of car models introduced in 1995-99 with car models introduced in 1980-84 the 
following changes were found: 
• The AIS levels of the injuries had become lower, resulting in a reduced proportion of severe 

injuries. It was found that the proportion of AIS3+ injuries had decreased by 80%. 
• Both injury risk and risk of disabling injuries had been reduced. The relative injury risk had 

decreased by approximately 20%, while the relative risk of disability and fatality had decreased by 
approximately 30%. 

• The disability risk of AIS2+ injuries had decreased by 76%, while an increase of 18% was found 
for AIS1 injuries. 

• Reductions of between 70% and 90% were found for injuries to most body regions. However, an 
increase of 14% was found for neck injuries. 

 
Car manufacturers have been successful in reducing severe injuries and also most injuries leading to 
permanent disability. However, disabilities sustained from AIS1 injuries, mainly AIS1 neck injuries, 
have not been reduced and are important to have in focus, with regard to both frontal and rear-end 
crashes. 
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Appendix 

 
Table 7.  Number of reported injuries to different body regions for car models introduced in different 
5-year periods. 
 
Year of 

introduction Body region AIS1 AIS2 AIS3 AIS4 AIS5 AIS6 Total 

1980-84 Head 426 82 15 20 20 8 571 

 Neck 1905 1 20  5 2 1933 

 Face 317 79 8 3  1 408 

 Upper extremities 522 160 18    700 

 Lower extremities 562 119 46    727 

 Thorax 369 201 58 3 21 2 654 

 Pelvis/abdomen 31 28 7 11 8  85 

 Lumbar and thoracic spine 547 19 36  1  603 

 External 152 3    1 156 

 Total 4831 692 208 37 55 14 5837 

1985-89 Head 272 64 11 7 13 6 373 

 Neck 2039  14  2 3 2058 

 Face 180 88 7   1 276 

 Upper extremities 420 116 11    547 

 Lower extremities 344 67 29 1   441 

 Thorax 294 136 31 5 7  473 

 Pelvis/abdomen 17 11 6 5 4  43 

 Lumbar and thoracic spine 486 3 29  1  519 

 External 61 2     63 

 Total 4113 487 138 18 27 10 4793 

1990-94 Head 222 41 8 4 8 3 286 

 Neck 2035  14  3  2052 

 Face 138 41 3 1   183 

 Upper extremities 375 89 8    472 

 Lower extremities 302 47 8    357 

 Thorax 297 96 29  2  424 

 Pelvis/abdomen 10 5 6 5 2  28 

 Lumbar and thoracic spine 468 2 14  1  485 

 External 54 3  1   58 

 Total 3901 324 90 11 16 3 4345 

1995-99 Head 162 15 1 1 3 1 183 

 Neck 1251  8  1  1260 

 Face 48 11 1    60 

 Upper extremities 184 33     217 

 Lower extremities 175 15 3    193 

 Thorax 274 28 7    309 

 Pelvis/abdomen 9 5     14 

 Lumbar and thoracic spine 308 2 3    313 

 External 60 1     61 

 Total 2471 110 23 1 4 1 2610 

 



Table 8. Relative disability and fatality risk regarding injuries to different body regions for car models 
introduced in different 5-year periods. 
 
Year of 

introduction Body region AIS1 AIS2 AIS3 AIS4 AIS5 AIS6 Total 

1980-84 Head 7.9 3.0 4.2 11.1 20.3 14.8 61.2 

 Neck 175.7 0.2 14.8 0.0 9.2 3.7 203.6 

 Face 0.1 1.5 1.5 0.6 0.0 1.8 5.4 

 Upper extremities 4.8 14.8 6.6 0.0 0.0 0.0 26.2 

 Lower extremities 5.2 32.9 25.5 0.0 0.0 0.0 63.6 

 Thorax 0.7 1.1 1.1 0.2 1.9 3.7 8.7 

 Pelvis/abdomen 0.0 0.0 0.3 0.8 0.6 0.0 1.7 

 Lumbar and thoracic spine 10.1 3.5 19.9 0.0 1.8 0.0 35.4 

 External 0.0 0.3 0.0 0.0 0.0 1.8 2.1 

 Total 204.5 57.3 73.7 12.6 33.9 25.8 407.9 

1985-89 Head 5.8 2.7 3.5 4.5 15.4 12.9 44.9 

 Neck 218.9 0.0 12.0 0.0 4.3 6.4 241.6 

 Face 0.1 1.9 1.5 0.0 0.0 2.1 5.6 

 Upper extremities 4.5 12.5 4.7 0.0 0.0 0.0 21.7 

 Lower extremities 3.7 21.6 18.7 1.3 0.0 0.0 45.2 

 Thorax 0.6 0.9 0.7 0.3 0.8 0.0 3.2 

 Pelvis/abdomen 0.0 0.0 0.3 0.4 0.3 0.0 1.0 

 Lumbar and thoracic spine 10.4 0.6 18.7 0.0 2.1 0.0 31.9 

 External 0.0 0.2 0.0 0.0 0.0 0.0 0.2 

 Total 244.1 40.4 60.1 6.5 22.9 21.5 395.4 

1990-94 Head 5.0 1.9 2.7 2.7 10.0 6.8 29.2 

 Neck 231.4 0.0 12.7 0.0 6.8 0.0 250.9 

 Face 0.1 0.9 0.7 0.2 0.0 0.0 1.9 

 Upper extremities 4.3 10.1 3.6 0.0 0.0 0.0 18.0 

 Lower extremities 3.4 16.0 5.5 0.0 0.0 0.0 24.9 

 Thorax 0.7 0.7 0.7 0.0 0.2 0.0 2.2 

 Pelvis/abdomen 0.0 0.0 0.3 0.5 0.2 0.0 0.9 

 Lumbar and thoracic spine 10.6 0.5 9.6 0.0 2.3 0.0 22.9 

 External 0.0 0.3 0.0 0.1 0.0 0.0 0.5 

 Total 255.5 30.4 35.7 3.5 19.5 6.8 351.5 

1995-99 Head 5.6 1.0 0.5 1.0 5.7 3.5 17.4 

 Neck 217.1 0.0 11.1 0.0 3.5 0.0 231.7 

 Face 0.0 0.4 0.3 0.0 0.0 0.0 0.8 

 Upper extremities 3.2 5.7 0.0 0.0 0.0 0.0 8.9 

 Lower extremities 3.0 7.8 3.1 0.0 0.0 0.0 14.0 

 Thorax 1.0 0.3 0.2 0.0 0.0 0.0 1.5 

 Pelvis/abdomen 0.0 0.0 0.0 0.0 0.0 0.0 0.005 

 Lumbar and thoracic spine 10.7 0.7 3.1 0.0 0.0 0.0 14.5 

 External 0.0 0.2 0.0 0.0 0.0 0.0 0.2 

 Total 240.7 16.1 18.5 1.0 9.2 3.5 289.0 
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