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Background: In 2001, 6.3 million passengers were involved in motor vehicle crashes. This study aimed to
determine the number of work days lost as a result of motor vehicle crashes and factors that influenced
people’s return to work.
Methods: This was a retrospective, population based cohort study of occupants in motor vehicles involved
in crashes from the 1993–2001 Crashworthiness Data System produced by the National Highway Traffic
Safety Administration. The sample population of people aged 18–65 years included two groups:
occupants who survived and were working before the crash and occupants who were injured fatally and
were estimated to have been working before the crash. Multivariate linear regression was used to analyze
the impact of restraint use and injury type on return to work.
Results: Overall, 30.1% of occupants of vehicles that crashed missed one or more days of work. A crash
resulted in a mean 28.0 (95% confidence interval 15.8 to 40.1) days lost from work, including losses
associated with fatalities. The 2.1 million working occupants of vehicles that crashed in 2001 lost a total of
60 million days of work, resulting in annual productivity losses of over $7.5 billion (2964 to 12 075).
Unrestrained vehicle occupants accounted for $5.6 billion in lost productivity.
Conclusions: Motor vehicle crashes result in large and potentially preventable productive losses that are
mostly attributable to fatal injuries.

O
ver 6.3 million adults were involved in motor vehicle
crashes reported by police in 2001, resulting in more
than 3 million injuries and health care visits.1 2

Although most of these crashes did not result in permanent
disability, one of the most important measures of the
functional outcome of injuries is the amount of time lost
from work. We wanted to determine how many work days
were lost because of motor vehicle crashes and whether
people who were properly restrained in vehicles returned to
work earlier than those who were unrestrained occupants in
vehicles.
Previous research examined the ability of people to return

to work and disability after severe injuries that required
hospitalization,3–5 lower extremity fractures,6–8 spinal cord
injury, and traumatic brain injury.9 10 These estimates have
been based on specific diagnoses and generally represent
more severely injured patients treated in trauma centers.
Miller and colleagues estimated that non-fatal injuries in
1988 resulted in 0.7 years of lost functional capacity per
injury.11

This study examines data from the crashworthiness data
system from 1993 to 2001 to determine American population
estimates for days lost from work for occupants of motor
vehicle crashes.1 This study updates analyses that are now
nearly 20 years old and considers the impact of injury type
and restraint use on return to work.

METHODS
Sample population
The people considered in this analysis were a nationally
representative sample of 65 060 people aged 18–65 years who
were occupants in motor vehicle crashes from 1993 through
2001. These people represent 31 151 190 crash occupants
nationally. From this sample, we chose the 32 748 people
who were estimated to have been working before the crash
(representing 18 228 327 million people nationally). The
sample population included two groups: surviving occupants

who were working before the crash and fatally injured
occupants estimated to have been working before the crash.
The people or their families were contacted about 1–4 weeks
after the crash. Only respondents who had been working at
least half time immediately before the crash were asked to
estimate how many work days they lost as a consequence of
the crash. Because we were interested in examining the effect
of seat belts on time lost from work, we did not restrict the
population to injured or surviving people, as use of seat belts
presumably might not only reduce the severity of injury but
also the risk of injury itself.

Crashworthiness data system
The crashworthiness data system collects detailed informa-
tion on an annual sample of about 5000 crashes reported by
police that involve involving passenger vehicles each year in
the United States.1 The crashworthiness data system uses a
three stage sampling procedure to sample crashes that result
in tow away damage to make the data representative of all
crashes reported by police. Data are weighted to generate
national estimates.
A field investigator determined the injuries by examining

the medical, hospital, police, emergency medical service, and
autopsy records. Injuries were grouped into body regions
using the Abbreviated Injury Scale (AIS).12 The AIS-90 codes
were scored by crash investigators who assigned AIS injury
scores to each of the eight AIS-90 body regions. These body
regions were collapsed into six regions for calculation of
injury severity scores (ISSs). The ISSs were grouped into the
following categories: 0, 1–8, 9–12, 13–15, 16–24, and >25.
Crash investigators determined data on use of seat belts

after they collected information from interviews, police
reports, and examination of the vehicle. Restraint use was
determined by analyzing the type of manual or automatic
seat belt available for use in the vehicle and indications of

Abbreviations: AIS, Abbreviated Injury Scale; ISS, injury severity score
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whether the seat belt was properly used. The large number of
possible configurations was collapsed into three possibilities:
seat belt not used (whether available or not), seat belt used
improperly (if the manual or automatic seat belt was
improperly used), and seat belt used properly (if seat belts
installed in the vehicle were used properly). Missing data on
restraint use were imputed according to methods described
below. In our final analyses, the ‘‘improper restraint use’’ and
‘‘no restraint use’’ categories were combined as ‘‘unres-
trained’’ because of similarities in injury rates and lost work
time.

Imputation of seat belt use
Data on use of seat belts was missing for 22.5% of occupants
of motor vehicles that crashed. On average, the character-
istics of occupants for whom seat belt use was missing more
closely resembled those of unrestrained occupants. If these
observations were ignored, selection bias could be introduced
into the data analysis, which could result in incorrect
estimates of confidence intervals.13 We used multiple
imputation methods to predict missing data on use of seat
belts on the basis of the following predictor variables:
occupant age and sex, airbag deployment, seat location
(front v rear), ejection, injury severity score, death, vehicle’s
model year, occupant role (driver v passenger), and whether
or not working days were lost.14 We used linear discriminant
analysis for the people with complete data to estimate the
probability of them being in the three groups: seat belts used
properly, seat belts used improperly, and no seat belts. We
created three imputed seat belt values for each person with
missing data. We generated three random numbers for each
person and used these to assign a seat belt status to be used
in the multiple imputation, according to the discriminant
analysis probability.
We compared our data analysis with imputed use of

restraints to an analysis in which surviving people with
missing data were omitted. The number of days lost was 10%
greater when imputed data was used compared with when
unimputed data was used (mean 2.0 days v 1.8 days), largely
because of estimates of lost work time for people with
‘‘>61 days’’ of lost work. Use of seat belts was more likely
to be missing when occupants were young, male, more
severely injured, driving older vehicles, and passenger
rather than driver. Occupants without recorded use of seat
belts were more likely to be working and were less likely to
have reported missed days of work, but if missed work was
reported, they were likely to miss more days than occupants
for whom restraint use was recorded. We therefore decided to
use imputed restraint use in our analyses to more accurately
explore associations between restraint use and lost time from
work.

Estimation of time lost from work
The crashworthiness data system survey asked respondents
who were working at the time of the crash to state the exact
number of days of work lost. For people who missed more
than two months of work, all responses were coded as
>61 days. Although the proportion of people who missed this
much work was relatively low, they contributed a dispropor-
tionate share of the productivity losses caused by motor
vehicle crashes. The probability of returning to work
decreased in the first six weeks of follow up but was roughly
constant at 0.09 for each week of weeks 7–12. We assumed
that the number of additional days lost for those who had not
returned to work at 60 days had a negative binomial
distribution, with a probability of 0.09. For each person with
>61 days of work loss, we drew three random numbers from
this distribution and added that to 60 to give estimates of and
standard errors for the total work days lost for each person to

provide three estimated values for the multiple imputation.
This added, on average, 1/0.096=10.5 weeks (52 days) for
these people.
Time lost from work or productive activity for occupants

who were not working at the time of the crash was not
measured in the crashworthiness data system. Although
many of these people lost productive time from their normal
activities as a result of the crash (opportunity cost), they are
not included in this analysis, which is restricted to lost work
time.

Lost time from work for occupants who died
The crashworthiness data system did not include time lost
from work for people who died as a result of the crash, and
no information was recorded to indicate whether the
deceased person had been working before the crash. We
estimated workforce participation rates for fatally injured
people aged 18–65 years by age and sex on the basis of
workforce participation of occupants of similar crashes
who survived and had reported whether they were working
before the crash. We assumed that age and sex matched
workforce participation rates before the crash did not differ
between surviving and fatally injured occupants, and we
allowed labor participation rates to change with age over the
projected working lifetime of each deceased person, as
predicted by participation rates of surviving people in our
sample.
Each fatally injured person thus contributed a number of

working days lost on the basis of the probability that a living
person of the same sex would be working at each age.
Deceased people who were not working before the crash were
assumed to have no working days lost. An annual discount
rate of 3% was used to determine the present value of future
lost days from work and lost wages, as suggested by the Panel
on Cost-effectiveness in Health and Medicine.15 About 10% of
deceased people were coded in the database with an ISS of
zero; these people were assumed to be injured rather than
uninjured because they died as a result of the crash and they
were included in all analyses except that of lost days of work
by ISS group.

Estimates of national productivity losses due to motor
vehicle crashes
Crashworthiness data system data from years 1993–2001
were used to determine the mean time lost from work after a
motor vehicle crash. We used these data to estimate annual
time lost from work by restraint use category for the 3462
previously working occupants of vehicles that crashed in
2001, representing 2 110 572 crash occupants nationally. The
median weekly earnings for full time workers aged.16 years
was used to estimate the daily productivity loss, which was
$123 per person day in the second quarter of 2003.16 These
estimates of lost work time were used to estimate lost
productivity with crash data from 2001, calculated in year
2003 dollars

Data analysis
We used survey adjusted programs in Stata software (version
7; Stata Corporation, College Station, TX) to tabulate sample
descriptives from population weighted crashworthiness data
system variables. We calculated mean and total work days
lost by age, sex, injury severity (ISS group), and injured
region (AIS regions) with appropriate confidence intervals.
We linearly regressed days lost on seat belt use, controlling
for occupant age and sex, airbag deployment, vehicle model
year, whether the occupant was the driver or a passenger,
and seat position (front versus rear). Although the fact that
only 30% of people who had been working actually missed
days of work theoretically might prompt a concern about
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whether linear regression would result in biased estimates,
for large samples such as ours the central limit theorem
guarantees that linear regression models produce valid
estimations of means, parameter estimates, and test statis-
tics, even for highly skewed distributions.17 We imputed
missing data on restraint use and lost time from work
.60 days as described above. We performed regression
analyses three times—once for each set of imputed
values—and we calculated the mean and standard deviation
of the three regression coefficients by the usual multiple
imputation methods.13

RESULTS
Characteristics of study population
Table 1 describes the weighted study sample of motor vehicle
crash occupants aged 18–65 years. The mean age of
occupants was 33 years, and 55% of the occupants were
men. Most occupants were restrained properly with a seat
belt (58.3%), although 2.5% were restrained improperly and
16.8% unrestrained at the time of the crash. Most crash
occupants were uninjured (57%), with the remainder most
likely to suffer relatively minor injuries. Fatally injured
people comprised 0.6% of all occupants of vehicles that
crashed. Injuries were most common to the head, face, or
neck, followed by the lower and upper extremities and spine.
Most surviving occupants (58.2%) were reported as working
before the crash. Among people who had been working,
30.1% missed days of work after the crash.

Mean working days lost by age and sex
Table 2 shows estimated work time lost because of the crash
for surviving and fatally injured occupants. Survivors lost an
average of two (95% confidence interval 1.9 to 2.2) work
days, which rose to a mean of 4.0 (3.7 to 4.3) days among
injured occupants and 2570 (2371 to 2770) days among
fatally injured occupants. When we considered surviving and
fatally injured occupants together, the mean days lost from

work was 28 days per crash victim. Women survivors who
were working before the crash missed more work days than
men, but total working days lost were significantly higher for
men than women (35.8 v 18.3 days) because of the higher
number of deaths for men.

Median time lost from work
The distribution of work loss was highly skewed. Overall,
50% of vehicle occupants who had been working before the
crash missed no work days and 90% of all crash occupants
missed (5 days. Among injured occupants, 50% missed (1
day of work. For people who lost some amount of work time,
the median days lost was three and the 90th percentile was
17 days of lost work.

National estimate for lost work days and lost
productivity
An estimated 2.1 million crash occupants aged 18–65 years
who had been previously working existed in 2001—the latest
year for which crashworthiness data are available. These
people cumulatively lost an estimated 60.8 million days of
work, resulting in direct annual productivity losses of over
$7.5 billion (table 3).

Lost work days, lost productivity, and restraint use
Use of a seat belt, which has been shown to reduce the
frequency and severity of injury, led to a reduction in lost
days of work. Table 4 indicates that unrestrained occupants
lost an average of 96 work days relative to an average of 10
work days lost by occupants who were properly restrained in
a seatbelt. In a multiple linear regression analysis (not
shown), controlling for age, sex, airbag deployment, model
year, occupant role (driver versus passenger), and seat
position (front versus back), unrestrained occupants had a
mean excess of 81.5 (53.5 to 109.4) lost work days more than
restrained occupants, with a total productive value estimated
at $5.6 billion in 2001.

Table 1 Characteristics of occupants of motor vehicles that crashed in 1993–2001 (95%
confidence interval)

Characteristic

Occupants of motor vehicles that crashed

No Population weighted value

Mean age (years) 65 060* 33.0 (32.6 to 33.4)
Sex (%)
Male 37 414 54.6 (52.6 to 56.5)
Female 27 560 45.4 (43.5 to 47.4)

Use of seat belt (%)
Proper seat belt use 31 384 58.3 (53.3 to 63.3)
Improper seat belt use 1866 2.5 (2.1 to 2.8)
Unrestrained 18 157 16.8 (11.8 to 21.7)
Data missing 13 653 22.5 (18.5 to 26.4)

Airbag deployed (%) 11 178 14.1 (12.6 to 15.7)
ISS for injured people (%)
0 22 237 57.0 (52.8 to 61.3)
1–8 32 314 40.1 (36.8 to 43.4)
9–12 3500 1.4 (0.9 to 2.0)
13–15 1180 0.3 (0.2 to 0.4)
16–24 1892 0.5 (0.3 to 0.8)
>25 2986 0.6 (0.4 to 0.8)

Fatally injured people (%) 3071 0.6 (0.4 to 0.8)
Injured region (AIS >1)
Head, face, or neck 25 280 19.6 (16.7 to 22.5)
Lower extremity 22 137 18.4 (16.5 to 20.4)
Upper extremity 20 237 18.4 (16.1 to 20.7)
Spine 12 361 13.2 (12.0 to 14.4)
Thorax or abdomen 16 302 11.9 (9.9 to 13.9)

Survivors who had worked
before the crash (%)

29 495 58.2 (53.9 to 62.6)

Survivors who had worked before
the crash with lost work days (%)

13 915 30.1 (26.8 to 34.6)

*Represents 31 151 190 occupants of motor vehicles that crashed.

316 Ebel, Mack, Diehr, et al

www.injuryprevention.com

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://injuryprevention.bm

j.com
/

Inj P
rev: first published as 10.1136/ip.2004.005850 on 6 O

ctober 2004. D
ow

nloaded from
 

http://injuryprevention.bmj.com/


Lost work days and lost productivity by injury severity
People with more severe injuries were more likely to miss
more work (table 5). People who were reported as having no
injuries lost a mean of 0.3 (0.2 to 0.4) work days, while the
most severely injured group (which includes most of the fatal
injuries) lost a mean of 2202 (2079 to 2326) work days.
Injuries to the abdomen, thorax, or spine resulted in the
greatest time lost from work per person. Because head, face,
and neck injuries were more prevalent, however, they
resulted in the greatest total losses of productivity. People
with lower extremity fractures missed more work than those
with upper extremity fractures.

DISCUSSION
Motor vehicle crashes in the United States result in
significant lost work time and lost productivity, amounting
to over $7.5 billion in 2001. Most occupants, however, have
minor injuries and miss only a few days of work. Fatally
injured occupants, though a relatively small proportion of
crash occupants, are often young and lose a lifetime of
productive potential. Although this analysis was unable to
estimate the opportunity cost of motor vehicle crashes for
occupants who were not working before the crash, or were
younger or older than our study population, the economic
losses are considerable. Seat belts, which previously have
been shown to reduce the risk of injury and death in a
crash,18–25 dramatically reduce the number of work days lost,
and result in over $5 billion dollars a year in potentially
avoidable productive work loss.
Lost time from work correlated significantly with severity

of injury, although even low levels of injury severity resulted
in lost work time. Even people who were not reported as
injured lost work time, perhaps as a result of the time needed

to address insurance issues and arrange transportation or
from emotional trauma.

Study limitations
Our analysis has a number of limitations. Some crashes are
not reported to police and therefore are not included in the
crashworthiness data system, although these crashes gen-
erally are less severe and less likely to result in injury. The
crashworthiness data system did not gather data on time lost
from work .60 days, which we have estimated for our
models. These estimates raise the average days lost from 1.8
to 2.0 among survivors. Although our estimates of additional
days were based on probabilities of return in the data, they
could be inaccurate. Although this is a limitation, the data are
the best nationally representative data available, and the 60
day period represents longer follow up than data from the
National Health Interview Survey (where ‘‘six or more days’’
is the top category) and that from the Bureau of Labor
Statistics for private employers (where ‘‘30 or more days’’ is
the top category). Nonetheless, people who are out of work
for extended periods contribute largely to the economic costs
of injury.
Data from the crashworthiness data system do not include

measures for physical or mental function or measures of
quality of life. For more severe injuries, such as traumatic
brain injury, even people who return to work often are unable
to function at their previous level or suffer physical or mental
impairments. The economic costs from lost work time alone
thus are underestimates. In addition, data on loss of
productivity were not collected on people who said they
were not working at least half time before the crash, yet these
people have an economic impact as well, as they may be
unable to perform their usual jobs and may need care from

Table 2 Working days lost for occupants of motor vehicles that crashed in 1993–2001 who were working before the crash, by
age, sex, and injury status (95% confidence interval)

Characteristic

Surviving occupants Fatally injured occupants

Total mean working days lostMean working days lost No Mean working days lost No

Age (years)
18–25 1.8 (1.6 to 2.0) 10 277 4600 (4480 to 4719) 987 41.2 (21.6 to 60.7)
26–35 2.0 (1.7 to 2.3) 8066 3047 (3018 to 3076) 750 26.3 (15.8 to 36.7)
36–45 2.3 (2.0 to 2.7) 6029 1855 (1823 to 1888) 628 20.8 (12.1 to 29.4)
46–55 1.9 (1.5 to 2.4) 3717 885 (785 to 985) 405 14.4 (8.5 to 20.3)
56–65 2.4 (0.8 to 4.1) 1570 254 (226 to 283) 319 7.9 (6.0 to 9.8)

Sex
Female 2.3 (2.2 to 2.5) 12 525 2038 (1665 to 2410) 981 18.3 (11.4 to 25.2)
Male 1.7 (1.5 to 1.9) 17 120 2854 (2757 to 2951) 2106 35.8 (18.6 to 53.1)

Injury status
Uninjured 0.3 (0.2 to 0.4) 10 185 0 0 0.3 (0.2 to 0.4)
Injured 4.0 (3.7 to 4.3) 19 277 2570 (2371 to 2770) 3089 60.6 (37.2 to 84.0)

Total 2.0 (1.9 to 2.2) 29 659 2570 (2371 to 2770) 3089 28.0 (15.8 to 40.1)

Table 3 Population weighted data representative of crashes in the United States showing lost work days and lost productivity
estimates for people who survived a crash and people fatally injured in a crash (95% confidence interval)

Variable Surviving occupants Fatally injured occupants Total, all motor vehicle crash occupants

Mean work days lost* 2.0 (1.9 to 2.2) 2570 (2370 to 2770) 28 (15.8 to 40.1)
Total work days lost from motor
vehicle crashes occurring in 2001�

3 638 100
(3 003 600 to 4 272 500)

57 199 400
(20 700 400 to 93 698 400)

60 837 500
(23 980 100 to 97 694 800)

Lost productivity per crash
occupant in 2001 ($US)�

247 (235 to 272) 317 652 (292 932 to 342 372) 3461 (1953 to 4956)

Total lost productivity in 2001
($millions)�

450 (371 to 528) 7070 (2559 to 11 581) 7520 (2964 to 12 075)

*Mean data from 1993–2001 from a sample of 32 748 occupants of motor vehicles that crashed who had worked before the crash, representing 18 228 327
occupants of vehicles that crashed nationally.
�Data from 2001 based on sample of 3462 occupants of motor vehicles that crashed who had worked before the crash, representing 2 110 572 occupants of
vehicles that crashed nationally.

Lost working days among US motor vehicle crash occupants 317

www.injuryprevention.com

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://injuryprevention.bm

j.com
/

Inj P
rev: first published as 10.1136/ip.2004.005850 on 6 O

ctober 2004. D
ow

nloaded from
 

http://injuryprevention.bmj.com/


other household members. This analysis also did not include
the productivity of older people, uncompensated work done
in the home, or the potential lost productivity of injured
children. We were unable to control for other variables
known to be important, such as insurance status, or
litigation. Finally, this analysis was restricted to people aged
18–65 years. As up to a quarter of men and 16% of women
aged 65–69 years currently are employed, our analysis
underestimates the lost work time for these and older people.
Despite these limitations, this population based crash
database offers a unique opportunity to measure the lost
work time and lost productivity resulting from crashes.
The largest contributor to lost work days was the group of

people who were fatally injured in a crash. Nonetheless, non-
fatal crashes are commonplace, and our study found that
previously working surviving people lost an average of two
working days in a crash. Even with our conservative
estimates of time lost from work after the initial 60 days,
severely injured people lost over $3.5 billion in productivity,
while people listed as uninjured lost only $49 million as a
consequence.
Previous researchers have studied factors associated with

return to work in hospitalized crash victims. These studies
were based on patients admitted to trauma centers and found
persistent disability with high economic costs. Mackenzie et al

found that among previously working patients hospitalized at
a trauma center for lower extremity fractures, only 48% had
returned to work by six months.6 For another group of
hospitalized patients, only 56% were able to return to full
time work by one year. As was expected, fewer people with
severe head or spinal cord injuries returned to work.3 A study
in London of survivors of major trauma found that 69% of
people had returned to work by one year.26 A study of patients
with traumatic brain injury at a level I trauma center found
that 28% were unable to return to their level of productive
activity at one year.9

Miller et al estimated that non-fatal injury in 1988 resulted
in 0.7 years of lost functional capacity per injury.11 The
authors based their analysis on data on the first 60 days after
a crash from the 1982–88 National Automobile Sampling
System and used data from the National Crash Severity Study
(a 1977–79 data collection instrument that is no longer
maintained) to estimate work loss up to 180 days after injury
combined with workman’s compensation charges estimated
by body region for the most severe injury. As return to work
was not quantified for people who reported losing .60 days
of work, we predicted the likelihood that a person would
return to work in one week given that they had not been
working in the previous week to estimate mean return to
work time, as described in the methods section above.

Table 4 Population weighted data representative of crashes in the United States showing lost time from work and lost
productivity and restraint use (95% confidence interval)

Variable

Surviving occupants* Fatally injured occupants All motor vehicle crash occupants

Restrained
(n = 20 996)�

Unrestrained
(n = 8663)�

Restrained
(n = 633)�

Unrestrained
(n = 1871)�

Restrained
(n = 21 629)�

Unrestrained
(n = 10 534)�

Mean work days lost 1.6
(1.5 to 1.8)

3.5
(3.0 to 4.0)

2190
(1810 to 2580)

2730
(2620 to 2850)

10
(6.7 to 13.3)

96
(62.3 to 129.6)

Total work days lost
from injuries occurring
in 2001 (thousands)

2803
(2383 to 3222)

836
(447 to 1224)

12 659
(7476 to 17 842)

44 541
(10 521 to 78 560)

15 461
(10 250 to 20 673)

45 376
(11 058 to 79 694)

Lost productivity per
crash occupant in
2001 ($US)

198
(185 to 222)

433
(370 to 493)

270 684
(222 992 to 317 856)

337 428
(322 784 to 351 120)

1236
(825 to 1639)

11 866
(7675 to 15 967)

Total lost productivity
in 2001 ($million)

346.4
(294.6 to 398.2)

103.3
(55.2 to 151.3)

1564.6
(924.0 to 2205.3)

5505.2
(1300 to 9710)

1911.0
(1267 to 2555)

5608.5
(1366 to 9850)

*Estimates for mean work days lost by restraint use were determined from multiple linear regression models, adjusting for age, sex, airbag deployment, model
year, occupant role (driver v passenger), and seat position (front v back). All values presented are based on population weighted data.
�Sample n values reported are the average n from three imputed data sets between 1993 and 2001 before population weighting.

Table 5 Population weighted data representative of crashes in the United States showing work days lost and productivity loss
for injured occupants of vehicles that crashed who were working before the crash, by category of injury severity score and body
region injured (95% confidence interval)

Average productivity loss per person in crash

People who lost work
days who were working
before crash (%) Mean work days lost

Total work days lost
from crashes in 2001

Average productivity
loss per person in
crash in 2001 ($)

Total productivity loss
from injured occupants
in 2001 ($millions)

Injury severity score
0 11.1 (8.4 to 14.0) 0.3 (0.2 to 0.4) 394 300 37 49
1–8 52.9 (49.5 to 56.3) 7.7 (5.4 to 10.1) 8 774 200 952 1084
9–12 90.2 (81.8 to 8.6) 219.9 (179.5 to 260.4) 3 321 500 27 180 411
13–15 90.4 (79.7 to 00.0) 493.2 (189.8 to 796.5) 1 623 400 60 960 201
16–24 90.0 (84.1 to 95.0) 650.2 (287 to 1013.4) 3 775 900 80 365 467
25–75 81.4 (75.9 to 6.9) 2202.4 (2079.1 to 2325.7) 28 172 400 272 217 3482

Body region injured
Head, face,
or neck

68.4 (62.4 to 4.4) 107 (79.6 to 134) 36 300 ,200 81 700 4487

Abdomen
or thorax

80.3 (71.8 to 8.7) 144 (89.6 to 199) 30 347 700 116 184 3751

Spine 69.8 (66.1 to 3.5) 61.4 (37.6 to 85.3) 15 423 100 116 184 1906
Upper extremity 63.1 (59.2 to 7.0) 78.2 (49.2 to 107) 16 342 000 49 193 2020
Lower extremity 67.3 (60.4 to 4.2) 84.3 (47.1 to 122) 22 592 400 56 609 2792
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Conclusions
Our study examined a population based database that was
not restricted to hospitalized trauma patients and allowed
national estimates of productivity loss to be determined. We
found considerable economic impact, even from less severely
injured people, most of whom were not hospitalized for their
injuries.
The magnitude of the economic costs, which are borne by

employers (in terms of absenteeism and productivity) as well
as workers and their families (lost leave time and lost wages),
raises questions about how these losses might be prevented.
Previous work suggested that factors such as health before
injury, socioeconomic status, social support, ongoing litiga-
tion, and stress also contribute to persistent disability.7 8 27

The universal use of seat belts would potentially save $5.6
billion dollars of lost productivity. Effective strategies to
increase seat belt use, such as primary enforcement seat belt
laws, thus would yield considerable economic gains.
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Key points

N Motor vehicle crashes resulted in a mean 28.0 days
lost from work per occupant of a vehicle that crashed.

N Nearly one third of all occupants of vehicles that
crashed lost some time from work.

N In 2001, the 2.1 million previously working occupants
of vehicles that crashed lost 60 million days of work,
resulting in annual productivity losses of over $7.5
billion.

N Unrestrained occupants of vehicles that crashed
accounted for $5.6 billion in lost productivity.
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