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PERSONNEL

The National Centern forn Statistics and Analysis has gained another
Highway Engineer. Mn. Dan Dandiels has foined Zthe staff foLLowing nine
years with the 0ffice of Research, Federal Highway Administration. His
experience 45 sitnongly nelated to his new nesponsibilities in our
pedestrian, roadway and motorized bicycle research areas.

Dr. William L. Carlson, Assistant Professon of Economics, St. OLaf College,
has begun a one year appointment as an Intergovernmental Personnel Act (TPA)
employee. His areas of expertise include statistics and quantitative
methods. Duning his stay he plans a review of car size and welght efpects
in aceidents and an examination of State small carn hegistrations and
fatalities.

Towy Siand, a junion at Marymount Coflege in New York, 48 spending her
fall semester with NCSA as a co-op student trainee. Ms. Siand 45 majoring
in Economics and will be working with the Information and Progham Services
Staf§.

Susan Partyka, a Transportation Intern, 44 spending the final twelve weeks of
her progrnam with NCSA. Assigned fo the Mathematic Analysis Division,

Miss Partyka is conducting an analysis of the differences among the States
in the cirncumstances of fatal accidents.

Sidney Kelly nesigned f§rom the Information Systems Division on October 7.
He had been employed at the NCSA fon more than one year. Mr. Kelly L8 now
working forn the National Guard.

CONFERENCES
International Association of Chiegs of Police (TACP) - The NCSA Director,

Welliam Scott, met with the Hig?umy Safety CommiZtee of the TACP to answer
thein questions and concerns about the National Accident Sampling System.

There seemed to be three majon concerns of the committee. They are (1)

that NASS would duplicate and perhaps interfere with their police accident
investigation and neponting activities, (2) that it would nesult 4in a Large
number of federal bureaucrats undergoot investigating accidents, and (3) that
it did not take into account on thy to utilize existing expertise such as 4is
found in the National Safety Councif or at Calspan. These concerns had
nesulted in the introduction to the committee of a resolution which was



onitical of NASS and, if passed, might have prompZed some agencies to fail
to suppont NASS., Following Mr. Scott's presentation, the committee
withdrnew £ts proposed resolution. y

Amenican Association fon Automotive Medicine (AAAM) - Mx. James Feld
presented a papern entitled: "A Profile of Fatal Accedidents Tnvolving Alcohol"
at the 21st Conference of the Amenican Association for Automofive Medicine
on September 16, 1977 in Vancouver, Brnitish Columbia. The papern is based
upon acceident studies conducted dunirg 1971-1975, in Boston, Baliimore,
OkLahoma City and Albuquerque.

Truck and Bus - The Centen has two staff members participating on

Adminis traton CLaybrook's FMUSS 121 Task Force. The basic task force goal
A5 to analyze all issues nefating to this controversial ain brake rnegulation,
Vernon Robents and Dr. Harny Weingarnten are nesponsible for, nespectively,
assessing individual accdident neponts and gfleet aceddent statistics o
determine 4§ any FMUSS 121 influences exist. Presentations on both areas
were given to the September 20 meeting of the Department of Transportation
Secnetarnial Thuck and Bus Advisory Subcommitfee. 1In addition,

Dn. Kenneth Campbell of the Highway Safety Research Tnstitute presented the
methodology and cuwrent status on the NHTSA sponsored study to compare
accident nates and operational costs fon pre and post standard vehicles.

American Association for Automotive Medicine (AAAM) - James Hedlund addressed
The Injurny Scaling Subcommitfee of the American Association gon Automotive
Medicine (AAAM) in New Onleans on October 23, Dr. Hedfund discussed several
cuwrrent NCSA aceident investigation proghams including the National Accident
Sampling System, and the National Crash Severity Study.

Donald Reinfurt of the Highway Safety Research Center of the University of
Nonth Carolina also gave a presentation to this AAAM subcommittee. He
presented interim results from the Injury Scaling Research Contract currently
underway at HSRC. Dn. James Hedlund manages this contract.

FARS - The Annual Fatal Accident Repornting System (FARS) (orkshop will be
Tield November 1-3 in Fat City, Lowisiana. Representatives from the 50 States
and Puerto Rico will foin the Information Systems Division staff for a series
of problLem s0lving sessions and topical presentations.

BRIEFINGS

TAC - Indiana University gave two briefings to NHTSA staff 4in Washington
concerning the nesults of thein five yean study entitled: "Tri-Level Study
of the Causes of Traffic Accidents."”

The §inst briefing was given on July 27, 1977 and covered the overall causal
nesults and statistics from the study. Topic areas Lncluded human, vehicular
and environmental factons in accidents, vision test and knowledge test
findings, a driver psychological profile study, and some motorcycle accident
hesults.



The second briefing was conducted on August 18, 1977 and covered the
hesults of s4ix special data analysis tasks performed by the contracton
duting the past year. The topics included:

0 Potential benefits of various vehicle Limprovements for preventing
aceidents;

0 An evaluation of Indiana's periodic motorn vehicle Anspection;

o Relationship between human causal factors and drivenr/environmental
characteristics;

0 Dnivern characteristics and errons of accident and trhaffic violation
conviction hepeatens;

0 Reliability assessments of police neponted accident data;
0 Supplemental accident causation assessments.

The briefings were given by Profect Director John Treat, Dr. Davdid Shinar,
and Mr, Stephen McDonald.

REGRESSTON ANALYSIS COURSE

A shont cournse, Reghression Analysis Techniques L5 being conducted within
NCSA by Dn. William Carlson, This course for stagf memberns will examine
the negression model and its implications for data analysis. Participants
will study both the underlying statistical principles and thein application
to highway safety problems by using existing NCSA accident data.

REPORTS

55 M.P.H. Limit - Ezio Cerelli has prepared a fechnical note on, "Estimating
the Safefy Effects of the 55 m.p.h. National Speed Limit." The publication
numben 45 DOT-HS-802-475. 1t is available through the NHTSA technical
heference group.

Ain Bags - The Septemben 1977 edition of the "Transportation Safety
Tngonm%Z{on Repont" published by the 0ffice of the Secretary of Transportation
contains a feature article on automobilfe occupant nestraints. A copy of this
anticle 44 attached (1).

CONTRACTS

FMVUSS 214 - A conthact has hecently been awarded to the Univensity of Michigan
Highway Safety Research Institute Lo develop a methodology for uniform
measurement of cccupant compartment inthusion during Ampacts. Particular
emphasis will be dinected toward sdide intrusion with respect to an evaluation
of FMVUSS 214 - Side Door Strength-Passenger Cans. James Kistle 45 Contract
Technical Manager (CTM).



FMUSS 301. 75 - Another contract has been awarded to the University of
Mcchegan Heghway Safety Reseanch Institute to develop a workable
methodology for the detection and measurement of fuel spillage in motor
vehicle collisions. The contract helfates to the evaluation of FMVUSS 301.75,
Fuel System Integnity, James Kistle 45 CTM,

Motorcycles - A modification to the Motorcycele Accident Factons Study, to
HEIenmine by special autopsy the extent to which the safety helmet induces
neck injurny to helmeted nidens hilled in motorncycle crashes, was

awarded to the Univernsity of Southern California on September 27, 1977.
The study involves performing special head/neck autopsies on 280 helmeted
and nonhefmeted nidens hilled 4in chashes in Los Angeles County during a
24 month period. The autopsy data will be analyzed in conjunction with
nelated safety helmet data. Data collection should begin no Laten than
Januany; the contract will Last for 28 months. Henrd Richardson 44 CTM.

Exposure Data - A contract has been awarded to the Univensity of Michigan
to develop a design for a national system fo collect exposure data as a
complement to the accident data gathered in NASS. The design should be
completed by August, 1978. Glen Parnsons is the CTM.

Pedestrnians - Negotiations are undeway for additional contracts in the
Pedesinian Injury Causation Progham. The initial contracts were awarded to
Trhafgic Safety Research (San Jose), Calspan (Buffalo), and Southwest Research
Inatitute (San Antonio). The completion date for all the contracts is 1980.
The program will attempt to identify the pedestrian infury mechanisms and
severnity as nelated to motorn vehicle design and associated direct cosis.

The pedestrian behaviornal jactons in urban intersection crossing accidents

and the number of <nvolved children will also be studied. Mr. Nicholas Tsongos
A& progham managen.

Steening Columns - The statistical analysis tasks of Minicans' contract,
"Subcompact Vehicle Energy Absorbing Steering Column Evaluation and
Improvement”, 48 nearing completion. The analysis s designed o detenmine
those parametens associated with infjury to unrestrained front seat occupants

in Vegas and Capris. These data were extracted from the MDAT file and were
supplemented with data on Esconts from Biumingham, England. Steve Cohen 4& CTM.

A nepont on this analysis along with a briefing at NHTSA's Washington, D.C.
headquantens is anticipated. The hresults of the analysis will be used by
the 0f4ice o4 Vehicle Systems Research to develop a sfed fest matrix for
testing the Vega and Capni energy absorbing steening assemblfies.

MANAGEMENT
Because of the napidly expanding programs and in an effort to consolidate

nesponsibilities, some of the contract technical management assignments within
NCSA have been changed. These are as folLows:



Contract Manager

Washington Accident Tnvestigation Team

Dynamic Science James Kistle
National Crash Severnity Study

Program Managen Scott N. Lee
HSRI, Michigan James Kistle
IRPS, Indiana James Kistle
University of Kentucky James Kistle
Dynamic Science, Los Angeles James Kistle
SwRI, San Antondlo Paul Solomon
University of Miamd Paul SoLomon
Calspan Corporation, Buffalo Sharon Boyd
Quakity Controk, Calspan Sharon Boyd

Pedestrian Injury Causation Study

Thaggic Safety Research, San Jose Gary Toth
SwRT, San Antonio Gary Toth
Calspan Corporation, Bufgalo Tom Noga
Quality Contrnol, Calspan Corporation James HedLund

FATALITIES - FARS
The 1977 monthly gatality gigures reported by October 1 are as follows:

January 2672
Februany 2819
March 3378
Aprnil 3636
May 3915
June 4101
July 4759
August 4463

SPECTAL REPORTS

A sernies of special reponts based upon analyses of the Fatal Accident Reporting
System (FARS) data have been planned. Topics include: moforcycles, heavy
thucks, pedestrians-cyclists-mopeds, young drivers and selected State
companisens. These neponts should become available during the next several
months. Suggestions for additional topics are welcome.



vIN

Mr. Ezlo Cerreldi attended the Sepfemben meeting of the Society of
Automotive Engineens (SAE) Vehicle ldentification Number (VIN) Committee.
The membens represent domestic and foreign car manufacturens, insurance.
companies and the National Auto Theft Bureau. Considerable wornk 45 beding
done by a variety of organizations towarnd standardizing the Vehicle
Identification Numbers. Many of these rhecommendations have similar
characternistics, but few of them can meet cwurent nesearch needs. The
Federal Motor Vehicle Safety Standand 115 relating to vehicle identification
s being nevised. The NCSA has reviewed the nrecommendations of various
individuals, States, organizations and neseanch groups and suggesied a
gormat which would also meet NHTSA requirements.

The proposed 16 character VIN includes separate fields for manugacturen
Ldentiflcation, vehicle type, vehicle descrniption, and model year, to meet
nesearch needs, as well as characters for assembly plant and serial numbenr
for State and manugacturers use.

The nesulting decision will agfect domestic and foreign vehicle manugactwrers,
State and vehicle negistration agencies and safety groups.

1PSS

The Information and Program Services Staff 44 constantly seeking ways Lo
bettern serve the highway safety community. Special reports, fact sheets,
Amproved nresponse time to data requests, and in-house seminars are among the
means used to disseminate Lngormation.

In a further effort to reach our usens, the stagg has designed a 6-panel

free standing exhibit which will be shipped to conferences 4in addition %o,

on in Lieu of participation by NCSA personnel. The exhibit displays
Anformation about current Center activities and comes equipped with a variety
of appropriate Literature. Requests for the display are welcome, and timely
notification of future meetings would be appreciated.

Even before the IPSS became a formal entity, the staff were cognizant of the
data needs of the community. ALthough some requests were dubitable, alX
have recedived the attention they deserve. Here are a few of the more
Anteresting data requests we've received:

0 Rabbit fatalities by age and sex;

0 The number of accidents caused by menstruating women;

0 The pass/fail nate for License applicants by race;

0 The number of marriages and divorces 4in the U.S.;

0 The number of people who cannot wear seat belts due to obesity on
paychological problLems.



CONTRACT AWARDS

Several contrhact awarnds were made during this

ans
BF E. 8§

quanter which nelate fo the National Accident
Sampling System.

Zone Center - The conthacts to establish zone

cenfens

PSU management were awarded to the Calspan
Conporation (nonthern zone), and Indiana
University (southern zone).

o quality contrnol and intermediate

PSU - In addition, these §inst 10 NASS Team Contractorns have been selected
and contracts awarded on Septfember 30:

Northern Zone

PSU Site
Ernie County, Pennsylvania
ULster County, New York
Chicago
Muskegon, Michigan
Delaware County, Pennsylvania
Skagit, San Juan, Washington

Southern Zone

PSU Site
Alabama
Arkansas

Dallas County, Texas

Fort Laudendale, Hollywood, Fla.

Contracton
Management Engineens, Inc.
KLD Associates
I1T Research Institute
State of Michigan and HSRI
Franklin Tnstitute
University of Southern Caldfornia

Conthacton
Univernsity of Montevallo
Texas A&M, TTI
Southwest Research Institute

Kappa Systems

Training - The initial training cowrse for the teams has been Achedufed for

ovembern 7-18,
Alexandria, Virginia.

1977 and will be conducted by the AlLen Corporation in

Samgﬁa - The contract forn designing and refdining the sampling procedures 4in

S was awarnded to Westat, Inc. of Rockville, Maryland.

This contract

coverns a broad nange of activities from the selection of additional primary
sampling units to the stratifdcation of case Lnvestigations.



STAFF

Thiee Amporntant additions have been made fo the NASS staff. Eugene Lunn
has been assigned the nole of Deputy Profect Dinecton, assisting Russ Smith
in both planning and stafd direction. Lee Franklin and Frances Bents have
been assigned CTM responsibilities for both zone centers and their
nespective ield teams. Working undern the direction of Eanst Meyexr, who A5
supervising the Pilot Test, Mr. Franklin will manage the Northern Zone and
Ms. Bents, the Southern Zone.

Status Repont - James Fell presented a paper entitled, "The National Accident
Sampling System: A Status Report" (attachemnt 2) at the 214t Conference of
the Amerdican Association for Automotive Medicine on September 15, 1977 4in
Vancouver, British Columbia. The paper was co-authored by Di. Chartes Kahane
and NASS Profect Dinector Dr. Russell Smith.

COUNTERMEASURES

The UPT necently heported on one way in which New Guinea citizens have been
compensated gor "socletal Loss."

Two 16 yean-ofd girks, dressed in traditional wedding garb and smeared with
pig fat, were given away by their families in compensation for a fatal
highway crash.

Abowt 10,000 persons watched the ceremony Monday at Pugalamp village 4in ithe
Western HighLands district. The ginks and about $25,000 wonth of goods
including pigs, birds, bamboo 0if and a honse were the Jiga clan's
c0m§inéat£on forn causing a crash that killed three members of the neighboring
Kumd{ clan.

The ginks wilk marny the nearest relatives of two men who were killed when
thein thuck hit a thee that had fallen acrosds a road. A woman also was
kilfed. The Jiga's accepted hesponsibility for having chopped the tree down.

Ms. Frances D. Bents

Ingormation and Program Servdices Staff
(NRD-30)

National Highway Traffic Safety Administration

2100 Znd Street, S.W. Room 3404

Washington, D.C. 20590

Phone (202) 426-4820

Drarr SirTte

Frances D. Bents
Editon



FEATURE OF THE QUARTER

AUTOMOBILE OCCUPANT RESTRAINTS

Last year, an average of 124 persons were killed each day in traffic
accidents in the United States, for a total of more than 45,000 deaths
during the year. Of this total, 25,000 (about 70 persons every day) were
drivers or front seat passengers in automobiles. The cost to society of
these motor vehicle crashes is a staggering $38 billion a year for deaths,
injuries, medical care and rehabilitation, lost income, and property
damage - an amount close to the annual amount spent on motor vehicle sales,
It is estimated that each fatality costs society $287,175. These societal
costs do not include the intangibles - the tragedy and heartbreak, the
suffering and human loss of the victims, and the grief of their families,

Studies show that at least 50 percent of all passenger car occupant
fatalities involve a frontal impact by at least one vehicle - for example,
one car into another or into a fixed object such as a tree, bridge
abutment, or a guard rail.
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Front seat occupant fatalities
in 1976 by direction of impact

I1f a vehicle is moving at a given speed (say about 40 mph), and the
vehicle is brought to an abrupt stop (as in a frontal collision), the
occupants of the vehicle continue traveling at 40 mph until something
stops them. In the case of a car crash, that "something" is usually the
sﬁeering column, the dashboard, the windshield, or some combination of
them.

This is where human injuries occur, in what is known as "the second
collision." Auto safety engineers and designers have tried to deal with
these "second collisions" by such things as padded dashboards, energy
absorbing (collapsible) steering columns, and laminated safety wind-
shields to help absorb the tremendous forces which are generated in a
car crash. While these devices have been extremely helpful in reducing
some injuries, they do not deal with the basic problem of how to prevent
occupants from striking the interior of the car.
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One possible solution to that problem has been available to every
driver and car occupant for many years. Since 1964, most cars have been
required to have safety belts, and since the 1969 model year, all cars
have had to have both laE and shoulder belts as standard equipment.
These belt systems are the best protection now available against death
or serious injury in an automobile crash.

The major drawback to this solution is that so few people use their
belt systems. In the U.S. today, only about 20 percent of front seat
occupants and drivers wear their safety belts. Because of this poor
usage, existing seat belts save the lives of only 2,600 front seat occu-
pants, while about 25,000 others die annually in crashes. The difficulty
is that safety belts are what are called "active restraint systems."

That is, they require some kind of action, such as fastening a buckle,
before they provide any protection. It is apparent that for 8 out of
every 10 front seat occupants, the required action is ignored for a
variety of reasons.

In the last decade, the Federal government, the National Safety
Council, and other safety-oriented organizations have spent millions of
dollars on campaigns to promote belt usage. But these efforts have had
little effect in getting more occupants to "buckle up."

As for laws requiring the wearing of belts, after years of legis-
lative jockeying, there has not been a single mandatory seat-belt-use
law adopted in any one of the 50 states, and it is questionable whether
such a law could ever be enforced. A recent Gallup poll indicated that
76 percent of the public opposes any law that would fine a person §$25
for not using a seat belt when riding in an automobile. Only 17 percent
favored such a law.

A second solution is also now at hand with devices called "passive
restraint systems.'" Like the padded dashboards and other such devices,
these passive systems provide protection against injury without the
occupants having to take any action at all. The devices are there and
available whenever a crash occurs.

Such restraints are similar to the passive protection embodied in
many other public health measures such as innoculation programs, water
fluoridation, and fire sprinkler systems. We don't wait for disease to
strike, or dental cavities or fires to occur, and then try to treat them.
We undertake preventive steps to try to keep such things from happening
in the first place. It's the same with passive restraint systems. They
are there, on immediate call when needed, to help prevent death or
serious injury.

Currently, there are two basic types of passive restraint sys-
tems. The first is a safety belt system which is designed to move
into place as each front seat occupant enters the vehicle and closes
the door. There is no requirement for any action on the part of the
occupant. Such a system is now installed in over 51,000 VW Rabbits
in this country. As shown on the next page, the belt stretches from
the door corner, across the chest of the occupant, and into inertia
reel anchors. When the door is opened, it swings the belt forward,
enabling the occupant to slide out of the car. When the door is
closed, the inertia reel takes up the slack and the belt presses
against the occupant. |
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The Volkswagen Rabbit is presently the only
car available with a passive seatbelt system.

The system works with surprising ease and feels like the standard
shouflder belt. The inertia reel allnws ample free movement. 1In a crash,
or{ ¥ any strain 1s felt against the Bert. the reel locks and holds the
occupant tirmly. To keep an o¢cupant trom sliding under the seatbelt
in a crash, VW has installed a padded tray under the dashboard, at knee
level, which restrains the knees. The belts can be detached from the
door frame at the touch of a button, but the car won't start until the
belt is attached again.

This passive belt system has been offered by VW since January 1975.
It is now standard equipment on deluxe model Rabbits and costs the fiym~
under §$100.

fhe second, and perhaps best known type of passive restraint is the
air cushion system, often called the '"air bag.'" Much has been written
and said about air bags, but much of it has contributed little to public
understanding about them.

An air cushion restraint system is composed of a few basic parts—a
sensor or detector in the area of the front bumper, and in some systems
a second sensor on the firewall; a passenger air bag and inflator hidden
in the right side of the dashboard; a driver air bag and inflator pack-
aged in the hub of the steering wheel; and knee restrains for the driver
and in some systems for the passengers.
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The interior of an air-bag equipped car.
Note the air bag compartment in the steering
wheel hub,

The system has an indicator lamp on the dashboard. When the igni-
tion key is turned on, the lamp will glow for a few seconds to signify
the system is working. During this time, the system is being charged
to permit inflation in a crash, even if the auto battery is destroyed.
When the light goes out, the system is operative.

If the car is involved in a serious frontal crash equivalent to 2
10 to 12 mph crash inte a solid barrier, the sudden deceleration (im-
pact) causes the sensor to activate a gas inflator, which inflates the
bag instantly to cushion the occupants from striking the interior of the
vehicle. The occupants move forward into the bags, the knee restraints,
special knee restraint bags, or lap belt keep them from sliding under
the bags, and the air cushions absorb the impact forces.

The porosity of the bags allows the gas to escape even as they are
being inflated. One of the most difficult things for the layman to con-
ceive is the tremendous speed with which the entire process operates to
prevent second collision injuries. The air cushions are fully inflated
and partially deflated in about 1/25th of a second. That means that
the complete process occurs so rapidly that it happens in the blink of
an eye. However, that instant is all it takes to provide the necessary
protection to keep an occupant from striking any hostile or harmful
surface in the car.

Air bags have been under development since 1952, and have been
tested not only in laboratory and experimental situations, but in more
than 450 million miles of actual driving experience. There are over
11,000 air bag equipped cars on the highway today. One of the draw-
backs to the system is that it can only be used once and then must be
replaced (if the car is still worth fixing).

The Secretary of Transportation, on June 30, 1977, directed motor

vehicle manufacturers to install automatic restraint systems for front
seat occupants of new cars beginning with model year 1982 luxury and
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An air bag and lap belt demonstration using a
dummy as the occupant. The entire air bag
sequence takes only 1/25th of a second.
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standard-sized and phasing in other sizes of cars in the following two
years.

In announcing an amendment to Federal Motor Vehicle Safety Standard
No. 208, Occupant Crash Protection, the Secretary said the requirements
would affect intermediate and compact cars built in the 1983 model year
and 1984 subcompact and mini-sized vehicles. This means that by model
year 1984, all new domestic and foreign cars sold in the United States
must be equipped with passive restraints, such as air bags or passive
belts which provide automatic protection in crashes up to 30 miles per
hour. The Secretary, in making his decision, said the auto industry
has been given a generous lead time of four years to begin installing
passive restraints to ensure that the best available systems will be
used, and thay they will have the highest possible reliability and
quality.

The Department of Transportation estimates that, on a mass production
basis, a full front seat air bag system will cost about §112 above the cost
of current safety belt systems. This increase should eventually be offset
by insurance savings that the consumer can expect because of reduced death
and injury claims. If we compare the cost of a life-saving air bag to the
price of commonly sold extras such as a vinyl roof at $120, power seats
and windows at $300, aluminum wheels at $200, or a retractable sliding
roof at $800, the cost is managable.

The two most frequently asked questions dealing with the reliability
of the system involve accidental inflation of an air bag, and possible
failure of a bag to deploy when it is needed in a crash.

In the more than 450 million miles of actual use, accidental air
bag deployment in a vehicle in motion when there was no crash has oc-
curred only three times. At this rate, the chance of an inadvertent
deployment would be about one in a thousand if a person drove a car
equipped with an air bag for a lifetime. Even if this did happen, in-
flation and deflation are so rapid, that there is little chance the
driver would loose control of the vehicle. This was demonstrated by a
series of 40 tests in which the bag was deployed without any fore-
warning to the driver. No loss of control was experienced.

As far as an air bag not working when needed, in well over 300
known crashes involving air bag equipped cars, only one failed to in-
flate when it should have — and that was in an early test model. The
source of that failure has been identified and eliminated from later
systems.

As far as consumer acceptance is concerned, a recent Gallup Poll
indicates mounting evidence that the public is ready and willing to buy
air bags. The survey, based on interviews with 1,526 adults, showed
that 46 percent of the American public were in favor of requiring auto-
makers to install air bags in all new cars, while only 37 percent were
opposed, and 17 percent had no opinion. Interestingly, support is the
strongest among the nation's youngest adults, 18 to 29, the age group
that has the highest car accident and death rate.

In another survey conducted recently by the Insurance Institute for
Highway Safety, nearly 80 percent of 1,017 people interviewed who were
planning a new car purchase within three years said they preferred crash
protection that requires no action by drivers and passengers each time
they travel. Only 15 percent said they preferred completely active
protection, such as standard safety belts.
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While the Department of Transportation has carefully estimated the
effectiveness of air bags and other passive restraint systems on the
basis of extensive and controlled engineering and road tests, it is look-
ing forward to the day when protection will be available to vehicle
occupants at speeds of 50 to 60 miles per hour.

Testing programs by the Federal government, auto manufacturers,
passive restraint suppliers, and other private industries such as auto
insurance companies have provided clear and convincing evidence that
passive restraint systems are workable, they are safe, and they are
effective in reducing injuries and preventing death in many auto crashes,

The American motoring public, when it has a chance to experience and
understand these systems, should agree that passive restraint systems re-
present the most significant advance in auto safety in decades.

SOURCE: This article is based on material submitted by the National
Highway Traffic Safety Administration,
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THE NATIONAL ACCIDENT SAMPLING SYSTLIM - A STATUS REPORT

Charles J. Kahane

James C. Fell

Russell A. Smith

National Center for Statistics and Analysis
National Highway Traffic Safety Administratiocn
U.S. Department of Transportation

ABSTRACT

The implementation of the National Accident Sampling
System is reviewed. Objectives are discussed in detail,
including the production of national statistics and the
planning needed to take advaitage of the NASS in counter-
measure evaluation. The underlying design philosophy for
NASS is discussed. Misconceptions that have arisen in the
design stages of the system are identified and explained.

The National Highway Traffic Safety Administration
(NHTSA) is authorized to collect "adequate" stalistical data
on accidents and exposure to aid in the development, imple-
mentation and evaluation of Motor Vehicle and Highway Safety
Standards and countermeasures. "Adequate" statistics must be
sufficiently detailed to answer the question st hand, accu-
rately representative of the national experience and current
enough to keep apace of chanyes in (he nation's traffic
system. The National Center for Statistics and Analysis
(NCSA) is the unit within NHTSA cherged with collecting and
analyzing accident and exposure data. Based on past experi-
ence, NCSA concluded that police-collected data alone do not
provide enough detail on many needed statistics. On the other
hand, detailed data collected by accident investigators under
contract to NHTSA can only produce valid national statistics
if it is collected accordinu to an appropriate national sam-
ple design. Therefore, NCSA is implementing a National
Accident Sampling System (NASS), which will consist of 35-60
small teams of accident investigators, under contract to
NHTSA,which are situated throughout the United States. The
location of each site, typically a county or group of coun-
ties, will be selected by probability sampling. Within each
site, the team will investigate a probability sample of
accidents and collect exposure date on a continucus basis
(Continuous Sampling Subsystem). Additional accidents will
be investigated or data elements colliected on a one-time
basis as needed to perform special studies (Special Studies
Subsystem). NCSA selected the first ten NASS sites in June

1976 and is now awarding contracts to teams for a pilot test Kahane et.

at those sites. (See Figure 1.)
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NASS is described by a number of published and unpublished
documents. The earliest was the Highway Safety Research
Institutes' (HSRI) design for NASS [1]*, a contract report
delivered to NHTSA in August 1975. A task force formed with -
in NCSA reviewed and modified HSRI's design, developed further
plans for NASS, and presented them at the Calspan Motor Vehicle
Collision Investigation Symposium [2] in October 1975. In
February 1976, NCSA's plans were reviewed by an Expert Panel, .
chaired by Prof. Susan Baker and including several other AAAM
members. In March 1976, the authors formed the first perma-
nent NASS staff within NHTSA. The NASS staff busied them-
selves with the implementation of NASS and made further re-
visions in the original design. The revisions were not
publicized except for a Technical Note [3] about the selection
of the first ten NASS sites. ;

Two recent reports on NASS have informed the public about
recent changes. Tnis is the second of these reports. The
first one [4] describes the various projects that will be
undertaken and gives a timetable for their implementationbased
on the perception in Fiscal Year 1977. It does not go into
detail on why NASS is needed. In this report, on the other
hand, considerable attention is devoted to clarifying NASS
objectives, discussing appropriate uses of NASS data and
explaining the "philosophy" behind the project.

NASS IMPLEMENTATION STATUS

Sampling Structure - The preliminary design for NASS [1]
included a defined structure of 35 Primary Sampling Units**
(PSUs) chosen from approximately 1100 PSUs representing the
contiguous United States. Our implementation has modified
this for several reasons. First, and most important, is the
circumstance that a 35 PSU network contributes a substantial
sampling error due to site-to-site differences or variations
in measurements. This can be reduced only by achieving a
system with more PSUs selected for data collection, hopefully
as many as 50 PSUs. Second, it is not clear that sufficient
and reasonable variables have been identified for measures of
size and stratification. These parameters must be adequately
defined and researched before a sampling structure can be
identified. There is an intrinsic conflict here. Before a
structure of 50 PSUs (or 35 for that matter) can be selected,
the measure of size and the stratification variables must be
identified; yet, without good national data it is difficult to

* Numbers in brackets [ ] indicate references listed at the
end of the paper.

** A Primary Sampling Unit is an area, such as a city or
county, in which accident data are collected.

Kaharie et.
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predict "a priori" the best measure of size and stratification
variables. Thus the NCSA has chosen to proceed with a pre-
liminary sample of 10 PSUs which allow the opportunity to test
many system concepts and to collect and analyze better data on
which to base the sample design.

An important sampling structure study will be initiated this
Fall to investigate the merits of variables other than popu-
lation, urbanization and gas sales as stratification variables.
NCSA is interested in such measures of size as vehicle popu-
lation and fatalities. Other stratification criteria to be
considered include roadway classification, annual precipita-
tion, and terrian characteristics as well as urbanijzation.

Methodology and Field Protocol - A substantial body of
work is underway on the development of methodology. Of inter-
est here are methodologies that can be used in the level-2
"after-the-fact" type of investigation planned for NASS teams.
The need for methodologies is based on the unequivocal require-
ment that each team operate with a set of procedures and
measurement tools that are common to the study and not unique
from team to team. This has been accomplished in large degree
for many crash phase variables, such as vehicle damage
(Collision Deformation Classification) [5] occupant injury
(Abbreviated Injury Scale) [6] and delta-V (CRASH program).[7]

The greatest contribution forthcoming in this area must
necessarily be in the precrash spectrum of data. A major
contribution to NASS field methodology will come from the
Accident Causation Methodology study to begin in late FY'77.
Other precrash methodology studies underway include vehicle
braking and handling characteristics and their contribution
to accidents. A fuel leakage methodology for the postcrash
area of study is also planned.

In all cases of methodology and field protocol, an
increased emphasis will be placed on training, rather than the
simple reliance on the skills of the field personnel to
accurately and consistently record measurements. All field
personnel will be given basic training and periodic refresher
training. Special and advanced training will also be used for
selected topics and in preparation for special studies.

System Qutput and Access - The Continuous Sampling Sub-
system will collect data to create periodic statistics and
to define the baseline or "national average" with respect to
common highway safety phenomena. At this time, these statis-
tics have been identified largely in the area of crash-phase
phenomena. More complete definition of precrash phenomena
will await the results of the accident causation methodology
study. Some detail on the types of statistics planned is given
in the section on NASS Objectives.

Kahane et.
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The focus of the Special Studies Subsystem will depend
upon the current interests and data needs of NHTSA. Good
examples of these today are the National Crash Severity Study
and ithe Pedestrian Injury Causation Study, two precursors of
NASS. A substantial portion of each of these ongoing studies
is ordinarily included in the continuous subsystem. Such
detailed data needs as that on fuel leakage, fires, passenger
vehicle side structure performance and seat performance will
1ikely be considered special study material and will not be
collected on a continuous basis.

Data from the NASS will be available through the Infor-
mation and Program Services Staff of the National Center for
Statistics and Analysis. Specific data retrieval can be re-
requested (e.g. the use of various restraint systems by
passenger car size and crash configuration during 1977) or a
data file can be constructed using a format and 1ist of data
elements defined by the user. Significant special data collec-
tion efforts such as those done under the Special Studies
Subsystem will include a concomitant plan for analysis as well
as data file construction.

NASS Pilot Test - In choosing the ten pilot test sites,
population was the measure of size and urbanization was used
as a stratification criterion. It is anticipated that upon
further expansion, the sample will be redrawn using a techni-
que that ensures a high rate of retention of the original
sites so long as the basic sampling structure does not change
substantially.

In essence the pilot test will determine the practicality
of establishing accident research teams at randomly selected
sites, and identify problems and the solutions associated with
such new teams. Havino accomplished this, the study will
attempt to establish at each site the caseload that can be
effectively handled in continuous sampling and with a special
study. In these cases, data quality and quantity of missing
data will be the significant evaluative criteria.

Integration of Existing Data Collection Network into
NASS - The National Center for Statistics and Analysis
presently has a number of data collection efforts underway.
Of principal importance [4] are the networks for the crash
severity study and the pedestrian study, each of which is a
multi-contractor, multi-site study, and the accident causation
study (two sites). These networks will be continued until
the NASS network is prepared to assume a substantial load of
special studies.

The important contribution of these systems is that it
frees the fledgeling NASS network from specific data require-
ments, allowing NASS to concentrate on developing a sound

management system and operational structure as well as to Kahane et.

explore the concepts and variables needed for final system
design. Once these objectives of the pilot test have been
completed, the NASS can proceed to expansion toward its final
design.
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Implementation Schedule - The schedule noted in FIGURE 2
is substantially the same as noted in the implementation plan
[4] with one important exception. Plans for expansion in FY'78
have been postponed until FY'79.. This change is based on a
desire to give NHTSA ample time to assimilate and evaluate
the results of the pilot test and the sampling structure im-
provement project. This revised schedule reflects this change.

NASS OBJECTIVES

NHTSA has stressed that the primary objectives of NASS
are to:

1. Estimate and disseminate annual national totals and .
rates of accidents and exposure, accident causes and con-
sequences, at a level of detail not currently available.

2. Evaluate existing countermeasures, Motor Vehicle
Safety Standards and Highway Safety Program Standards.

3. Provide data during the field test or demonstration
phase of proposed standards and countermeasures to assist in
evalating their likely accident and injury reducing benefit.

4. Provide a current and detailed accident and injury
causation data base suitable for establishing priorities for
and assisting in the design of future countermeasures.

5. Monitor changes and trends in the highway safety
environment.

At this time, NHTSA management, the research and the
highway safety community are virtually unanimous in agreeing
that a data system accomplishing these objectives would be
highly desirable. NCSA believes that some words of explana-
tion are needed as to how NASS can accomplish these objectives
and what cooperative efforts on the part of safety planners
and decision makers are essential.

The five NASS objectives 1listed above will now be dis-
cussed in detail, with the exception of exposure data collec-
tion, which is only in a developmental stage and will probably
not be implemented in the field for at least two years.

1. Estimation of national statistics - One of the most
useful products from NASS will be an annual report of national
totals and rates as estimated from NASS data. The repc-.
will permit a considerable level of detail heretofore
unavailable in highway safety.

Most NASS statistics will be presented as national totals
(e.g. "there were 25,000 pedestrians and occupants who sus-

tained Teg fractures, in traffic accidents in the United States Kahane et.

in 1982"). Such national totals can be estimated directly
from the NASS data, since NASS will be a probability sample
of the nation's accidents. Each accident in the NASS sample
has a known probability of selection based on the statistical
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sampling plan, and can be assigned a weight equal to the
reciprocal of the probability, i.e., the accident in the
sample "represents" a number of accidents in the nation equal
to its weight. Thus, for example, if there are two occur-
rences of broken legs on the NASS data file, and the first
one had probability of selection .0002 (weight = 5000) and
the second, .00005 (weight = 20,000), one would estimate a
total of 5,000 + 20,000 = 25,000 broken legs nationwide.*

For some estimates, especially for fatality statistics, a
ratio or post-stratified estimating technique will be used -
e.g., if there are about 45,400 fatalities nationwide (derived
from some source extraneous to NASS) and 25% of the NASS
fatalities are automobile occupants subjected to AV<30, one
would estimate that there are 11,350 automobile occupant
fatalities nationwide with AV<30. Ratio and post-stratified
estimates, when properly used, are more precise than the
simple unbiased estimate.

Other NASS statistics will be presented as national rates
(e.g., the rate of helmet usage by accident-involved motor-
cycle occupants was 75% in 1982). A rate is nothing more
than the quotient of two national totals estimated from NASS -
viz. the total number of helmeted occupants divided by the
total number of motorcycle occupants involved in accidents.
Still another category of NASS statistics are national mea-
sures of countermeasure effectiveness (e.g. helmets reduced
head injury by 75% during 1980-85). A measure of effective-
ness is no more than one minus the quotient of two national
rates (suitably post-stratified) - viz.

E o = Injury rate for helmeted occupants
helmets Injury rate for non-helmeted occupants

It should be understood that each NASS statistic will be
subject to sampling error, since NASS is based on a sample
rather than a census of the nation's accidents. Many key
NASS totals will have sampling errors (two standard devia-
tions) one tenth as large as the total. Mevertheless, such
sampling errors are small compared to current uncertainty
about these totals. For instance, the usage of belts in
accidents nationwide, the median speed of fatal involvements,
the percent of deaths due to fire, and the percent of crashes
caused by gross brake failure are all currently subject to
much more than 10% rate of uncertainty. If it should be
desired to increase the precision of NASS statistics, it will
be necessary, above all, to increase the number of teams,
not the number of cases per team. For the vast majority of
NASS statistics, the between - PSU contribution to the vari-
ance appears to be substantially larger than the within-PSU
contribution in a 35 PSU, 17,500 case sample.

*The reader may be assured that national estimates will not

be made from only two NASS cases. The above example was Kahane et.

merely made as simple as possible in order to illustrate the
estimation technique.
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Such national statistics will be the subject of an
Annual Report. The principal tc: ics of the Annual
Report will be:

a. The Traffic toll - NASS will make it possible to
describe in detail the toll of highway accidents and their
consequences by giving estimates of the national number of
injuries by AIS level, by type of disability suffered, by
length of hospital stay and layoff from work and by specific
type of injury. Fatalities will also be classified by
specific type of lesion.

b. Detailed characteristics of fatal accidents, in-
cluding accident severity, detailed and accurate description-
of accident configuration, roadway, vehicle, driver and
occupant types, availability and use of countermeasures.

c. Detailed characteristics of injury accidents, where
"injuries" are classified by their AIS levels, or by specific
lesion type or by their consequences.

d. Injury and fatality rates per accident-involved
occupant, for various types of accidents, vehicles, occupants.

e. Up-to-date measures of availability, usage in
accidents and effectiveness of selected key countermeasures,
such as occupant protection systems.

f. Accident and injury rates per unit of exposure. (Of
course, this can be done only when the exposure data collec-
tion is implemented.)

2. Evaluation of existing standards - The implementation
of a NASS system will not in itself guarantee the possible
evaluation of all the standards but it is certainly a step
in the right direction. The evaluation of a standard or
countermeasure requires an experimental design which specifies,
at the very least, what analytic technique is used to esti-
mate the effectiveness of the countermeasure and what type
and quantity of accident data is needed to employ Lhe analytic
technique successfully.

The data itself should be identified by two categories,
one group influenced by the standard, and another group not
influenced by the standard. Ideally, these two groups would
be alike in all other respects. Unfortunately, existing
standards largely defy such categorization.

The chief impediment to the evaluation of existing
standards is that most of the standards were implemented
on all cars manufactured after a certain date and none before
that date. Thus the population with the standard is the new

cars and that without the standard is the old cars. New and Kahane et.

old cars differ in many resp2cts besides the standard under
study:
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1. New cars are driven more miles per year;

2. New cars are driven more safely: their accidents
have lower severity, less likely to be "at fault", less
likely to be single-vehicle, more Tikely to be struck in the
rear;

3. Noninjury crashes of old cars are often not reported
to police, thereby biasing injury rates upward;

4. New cars are smaller in size;
5. New cars have fewer worn-out or defective components;

6. New cars are more likely to be furnished with safety
standards other than the one under study.

It is nevertheless possible to evaluate a standard if
one can identify one category of accidents not affected by
the standard and another category affected by the standard.
One could then collect accident data and determine the number
of accidents (for an injury prevention standard, the number
of injuries) in each cell of the 2 x 2 matrix shown in Table
1.

Table 1

Cars without Cars with

Standard (old) Standard (new)
Accidents not
affected by
standard A C
Accidents
affected by B D
standard

The value of D expected if the standard were totally
ineffective is BC. Thus, the difference of observed D and
A
expected BC is an estimate of the effectiveness of the
A
standard.

There are two important conditions to be satisfied
before this technique is justified:

a. the accident data should be complete and accurate
otherwise cell entries may be seriously in error:

b. the two accident categories must be very carefully Kahane et. al.
defined so that there is no factor that could make BC
i

different from D except for the standard itself. 8



The NASS system would contribute to this type of
evaluation in the following ways:

(i) the NASS sites are nationally representative;

(i) the NASS teams would collect data of sufficient
accuracy and detail to permit classifying the accidents
into the two well defined categories;

(ii1) NASS data on accidents not reported to the police
would be used to adjust for biases due to nonreporting of
accidents involving older vehicles.

In the case of a Highway Safety Program Standard which
is currently being implemented by only some of the States,
one can use a similar matrix (see Table 2).

Table 2
States without States with
program program
Accidents
affected by
Standard

Accidents not
affected by
Standard

Again, accurate data are needed toc carefully define the
categories of accidents affected and unaffected by the
Standard and ensure that there are no effects not attribut-
able to the Standard.

A special category of standards that can be more easily
evaluated are those that require that hardware be installed
in new vehicles, but whose correct usage depends on an action
by the occupant. Seat belts and motorcycle helmets fall into
this category. Here, the populations using and not using
the standard have much more in common, but they are still
not identical in all respects except for the standard. For
example, belt users tend to have less severe accidents than
non-users.

By mathematically weighting belted occupants in severe
accidents more heavily, one may produce a belted "population"
that has equally severe accidents as the unbelted population.
By differential case weighting on the various appropriate
factors (e.g. crash severity, vehicle weight, occupant age)
one can produce belted and unbelted populations that are
reasonably similar in all respects except belt usage. The Kahane et
difference in the weighted injury rates can be attributed
to belts. This technique is called "post stratification"
and it was used successfully by the University of North 9
Carolina during the Restraint Systems Evaluation Project [9].
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The NASS system would improve on that project because it
would give weighting factors based on a nationally represen-
tative sample.

When, however, several standards aimed at the same
target accident population are implemented simultaneously,
it is impossible, even with NASS data, to determine which
of the standards has caused the accident reduction. When a
standard affects all types of accidents and its usage does
not depend on action by the occupant, it is impossible to
evaluate effectiveness by a straightforward technique that
is widely accepted. A Highway Safety Program Standard, for
example, that has been universally enforced in all of the
States for many years cannot now be evaluated by NASS, since
there are no control group data.

3. Assistance in the evaluation of proposed standards
and demonstration programs - NASS would be most useful for
the evaluation of proposed and future Motor Vehicle Safety
Standards if such standards were implemented during a
“trial" or "field test" phase on a random sample of the
nation's new cars. This could be accomplished by introducing
simultaneously, new cars with and without the countermeasure.
If this were done on a random basis, for example, every other
vehicle being equipped with the countermeasure, each popula-
tion, with and without the countermeasure, would be distribu-
ted randomly over all confounding factors. Of course, this
procedure would only be carried out for those new standards
where it is ethical and practical to do so. For countermea-
sures whose life-saving potential and cost-effectiveness
are nearly universally accepted even prior to their implemen-
tation in the field (seat beits and shatter-proof energy-
absorbing windshields are good examples from the past), it
would be unethical to exclude, at random, a large part of the
new vehicle population from their protection. It would also
be unethical, for a very expensive countermeasure, to ask the
purchasers of new cars without the countermeasure to pay the
same price for a new car as those getting a car with the
countermeasure, yet random introduction of the countermeasure
is virtually impossible if one group pays a different price
for cars than the other. Random introduction of a counter-
measure is not practically feasible if the countermeasure it-
self is so obstrusive or noticeable that its presence on a
car would influence a significant number of purchasers to
buy or not to buy that car.

Before initiating the field test of a new standard, the
rulemaking group within NHTSA would work closely with the
NASS staff to determine such matters as:

(i) how the standard's effectiveness shall be evaluated
and what size sample of accidents is needed, based on pre-

liminary assessments of effectiveness using laboratory Kahane et.

tests, etc.;

(ii) what is the most cost-effective fraction of the new 10
vehicle fleet on which to implement the standard (e.g. 1/2
or 1/10 ?);
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(iii) how long will the random introduction be implemented
on new cars, and how long will each NASS team monitor their
accidents within the Special Studies Subsystem;

(iv) how will the random introduction of the standard
be carried out (e.qg. it is implemented on every car whose
Vehicle Identification Number (VIN) ends in 1).

The evaluation of a demonstration program possibly
leading to a Highway Safety Program Standard presents more
difficulty than the field test for a Motor Vehicle Safety
Standard. This is because, generally speaking, only the
latter can be implemented on a simple or systematic random
basis in the nation's new vehicle fleet. Demonstration pro-
jects are generally enforced upon 100% of the driving popu-
lation in selected geographical areas and on 0% of the
nation's population not driving in these areas. Moreover,
it is usually not possible to select the areas at random,
since the demonstration project requires extensive voluntary
involvement by local officials.

Nevertheless, NASS can be extremely useful in evaluating
future demonstration projects because NASS is based on a
stratified sample of the nation's geographical areas. In
other words, the working areas of NASS teams are fairly
large geographic areas, such as a populous county or a
contiguous group of less populous counties. This is very
similar to the types of areas in which NHTSA demonstration
projects have usually been Jocated. Moreover, each NASS
site is identified with the stratum to which it belongs.

A stratum is a list of potential NASS sites similar with re-
gard to urbanization, terrain, roadway systems, climate, etc.
One site is chosen from each stratum for the implementation
of a NASS team, but the remaining sites in that stratum
should have roughly the same accident environment. The
location of a demonstration project at one of the remaining
sites in the stratum would put it in an accident environment
quite similar to the NASS site.

Thus, the evaluation of a demonstration project would
ideally involve the following steps:

(i) the group managing the demonstration project would
work with the NASS staff to determine exactly what accident
statistics are needed to measure the effect of the project.
Statistical, financial and practical considerations would
be used to optimize the number of locations and the duration
of the demonstration project. The number of demonstration
sites would be equal to the number of NASS teams, or 1/2
that number, or 1/4 or 1/8;

(ii) the group managing the demonstration project will

obtain the 1ist of potential NASS sites in each stratum. Kahane et.
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They will select one of the sites from each stratum* and
locate a demonstration at those sites.

(This selection should ideally be random, but in reality
usually depends on the interest of local authorities in
working on such a project.) This places the demonstration
projects at a group of sites that matches the NASS system and
is, moreover, nationally representative.

4. Data base for countermeasure design - A highway
safety researcher or dscision maker uses field accident
and exposure data to help him select and design counter-
measures long before they are actually implemented in the
field. First, he needs field data to help establish priori-
tiesin highway safety: he needs to know what sorts of acci-
dent configurations are causing the greatest losses on the
nation's highways. After selecting an area for improvement,
he needs to understand enough about the causes of accidents
and injuries in real-life highway situations that he can
desiagn a countermeasure that will be effective on the highway.
Finally, he will rely on field data to define appropriate
Jaboratory test and evaluation techniques that can give him
a reliable judgement that the countermeasure should be field
tested or mandated.

As an example, a researcher wanting to design a less
injurious A-pillar would want to know what percentage of the
nation's vehicle occupant injuries are caused by A-pillar
contact. He would want to know what fraction of these are
irrelevant to his project because they are accompanied by
severe intrusion or more severe injury due to other compo-
nents. He would like to know what part of the occupant's
body is striking the pillar and what the crash speeds and
forces were, so that he will know what level of energy must
be absorbed and what is the maximum rate of absorbtion that
occupants can tolerate. Finally, he would Tike to know at
what angles the occupants are striking the pillar in order
to determine if there would be an effective way to direct
occupant movement away from the pillar rather than improve
the pillar. He could then evaluate his device in the labora-
tory and judge its effectiveness.

The NASS will provide, through its Continuous Sampling
Subsystem, a current, nationally representative file con-
taining the basic information needed for countermeasure
design in the pre-crash phase, the crash phase and the post-
crash phase, including human, vehicle and environment data.
The basic information can be supplemented, by additional
data elements collected on the same accidents on a temporary

*1f there will be as many demonstration sites as NASS teams,
this means one demonstration site from each NASS stratum. If Kahane et. al.
there are half as many demonstration sites as NASS teams. the

NASS strata will be paired and one demonstration site is

selected from each pair of NASS stirata. 12



basis (i.e., within the Special Studies Subsystem) to the

extent that this is feasible given current accident investi-
gation technology. The NASS staff would work with the user
to determine the duration and scope of such a special study.

5. Monitoring changes in the safety environment - There
are two ways in which NA™ 5 can be used to monitor changes in
accidents or exposure conditions. First, there are the
ordinary statistics calculated from NASS Continuous Sampling
Subsystem data and, to a large extent, published in the Annual
Report. After NASS has been fully implemented for several
years, it will be possible to draw trend lines and publish
time series showing year-to-year changes. It should be kept
in mind, however, that the sampling errors in NASS are
moderately large and only fairly substantial (e.g. 5% or more
in a year) or fairly persistent (e.g. 2% a year for five
years) changes can be reliably detected.

A classic example of the other type of "change" that
NASS should "monitor" was the very large drop in fatalities
and injuries associated with nationwide adoption of the
55 mph speed limit. Since no adequate nationally representa-
tive data file was available immediately before or after the
speed 1imit reduction, researchers are even now, more than
three years later, trying to piece together "what" happened
and "why." NASS data from the Continuous Sampling Subsystem
could have shed considerable 1ight on that problem by giving
before-and-after distributions of highway speed 1imit in
accidents, impact speed, precrash braking, exposure by tim
of day, age of driver, etc. Many other useful statistics,
though would not have been available without a special study
that adds data elements on a temporary basis. If such a
special study is not initiated before the sudden change,
there will only be "after" data with no "before" data with
which to compare it.

That would obviously 1imit the usefulness of NASS to
analyze the change. Therefore, in the future, whenever a
substantial change in the environment is the result of a
conscious decision by policy makers (e.g. the 55 mph speed
1imit) rather than a pure Act of Fortune, it would be highly
desirable that the implementation include the initiation of
a special study before unbiased data preceding the change
are unavailable.

THE NASS PHILOSOPHY

The reader has seen that the NASS system, when fully
implemented, will have quite a number of subsystems and
structures and an array of objectives and user groups te
satisfy. Nevertheless, there are a few guiding principles
which influence all the members of the NASS staff and exert

a unifying influence over the diversity of subsystems. Kahane et.

These principles may collectively be called the "NASS

philosophy." It draws heavily on NCSA's experience with

previous accident investigation projects, the U.S. Census I3
Bureau's approach to the Current Population Survey and the
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advice of the Expert Panel, chaired by Professor Susan Baker,
that reviewed NASS during the Spring of 1976. The NASS
philosophy is concerned primarily with how the NASS system
interacts with data users and with the communities where
NASS teams will work, with data systems design and quality
control.

The NASS staff feels it is important to maintain fre-
quent communication with the data users both inside and out-
side NHTSA. The cost-effectiveness of NASS, in the long run,
is measured by the extent to which it satisfies user needs.

In November 1976, a permanent Users' Committee was formed
within NHTSA to advise the NASS staff on data needs and
special study interests. An outside Users Committee com-
posed of experts from the accident research community,
statistical research community and motor vehicle and insurance
industries 1s now being formed.

The NASS data will be a public resource available to all
users. Members of the public will be able to purchase NASS
tapes at nominal costs. NCSA staff members will perform
special analyses on NASS data upon user request (just as they
have already been doing on other less adequate data files for
many years). The more important analyses will be published.
The NASS Arnnual Report will be widely disseminated.

NASS teams will be in daily contact with State and muni-
cipal officials, private business people and the general
public at their respective sites. It is important, therefore,
that the team members be responsible and respected members
and residents of the communities in which they work.

The interest and participation of police, hospitals
and vehicle repair facilities is an absolute necessity for
NASS. NASS relies on such acencies making available to team
members the data they normally collect, promptly and
completely. If the goed will of these parties 1s to be
maintained, i1t is important that they not be further burdened
by requests for data that they do not normally collect. Any
additional action by local agencies as part of a special
study, therefore, has to be on a strictly voluntary besis.

The confidentiality of information volunteered in good
faith to NASS team members by private citizens during inter-
views must be strictly guarded. This applies with equal
weight to information given by police, doctors, and auto
repairmen. All data, both automated and hard copy, will be
stripped of identification of persons, time or place.

Since the NASS implementation is proceeding under
conditions of uncertainty with regard to final budget, costs
and exact user requirements, it is especially important that

the NASS sample design be flexible enough to admit changes as Kahane et.

suggested by information obtained during the implementation.

The changes, however, must not excessively disrupt the

existing system. The sampling approach of the Current 14
Population Survey, which is extremely flexibie, has been =

adopted, with appropriate modifications, by the NASS staff [3].
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NASS data should be accurate and objective. Otherwise,
all the advantage of having a probability sample of the
nation's accidents whose sampling error is measurable is
dissipated due to unmeasurable biases. NASS data elements
should be restricted to what can be feasibly collected in
the field, with reasonable accuracy and objectivity. NASS
must not try to leap ahead of state-of-the-art accident
investigation technology. Instead, technological develop-
ments sponsored by NCSA will be geared to improving NASS.

Quality of data collected by NASS teams will be monitored
by the Zone Centers and Data Processing Centers, using a
five-fold strategy:

1. Training of all field personnel on field techniques.

2. Observation and evaluation of teams in the field.

3. Periodic performance evaluation of team members.

4. Hard copy case review, by the Zone Center, of a
sample of teams' cases.

5. Computerized consistency checking, at the Data
Processing Center, of all cases.

MISCONCEPTIONS ABOUT NASS

It is appropriate at this point to dispell several
misconceptions that have arisen concerning NASS. As indi-
cated in earlier sections of this paper, several modifica-
tions have been made in the original HSRI design and some
of the earlier NASS descriptions and, depending upon the
results of the Pilot Study, several more will be made.

1. NASS Site Selection

That all NASS sites have been selected, but only the
first 10 announced - The original design by HSRI 1] called
for the selection of all NASS sites (they recommended 35) in
one drawing, implementing 10 sites per year with teams. The
NCSA staff modified that sampling scheme [3] and essentially
adopted a selection technique similar to the U.S. Census
Bureau's Current Population Survey (CPS) [9]. The CPS allows
for the selection of a number of initial sites, and then a
reselection of a greater number of sites with a high pro-
bability of retaining the initial sites within that reselec-
tion. The CPS also allows for substantial modifications of
the sample whenever necessitated by changes in budget,
operating costs, or by discovery of an improved sampling
technique. The CPS scheme for reselection of PSUs is de-
signed to permit retention of the vast majority of already
sampled PSUs after any modifications without violating the
concept of probability sampling. The scheme wili also
likely decrease the sampling error of NASS statistics.
Therefore, only the first 10 NASS sites have been selected
to date with the CPS scheme being used for subsequent Kahane et
selections.
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That NASS sites are "high accident locations" - The
term "high accident locations" implies specific roadway
locations, areas, sections, cities or counties where the
accident rate is much higher than is to be expected. Usually
some measure of exposure such as average daily traffic (ADT),
miles traveled, or population is used to calculate the rates.
The NASS sample has not been designed to select only those
areas where the accident rate is high. This would not give
us nationally representative data.

2. NASS Teams

That NASS teams are MDAI teams - Because NASS is
essentially replacing what was a network of Multidisciplinary
Accident Investigation (MDAI) teams, the misconception that
NASS teams will be made up of MDAI-type personnel has arisen.
Although the NASS teams will be made up of highly trained
professionals, they will not be medical doctors, PhD's in
engineering, psychiatrists, etc. The make-up of the NASS
teams for the most part will be trained technicians con-
ducting level 2 investigations. They will be asked to

fill out standard forms using primarily the formal training

they will receive. They will not be performing in-depth,
on-scene, full scope 1nve<t1gat1on° w1th accompanying vehicle,
driver and environmental "autopsies." A few MDAI teams will

1ikely be sponsored by NHTSA, even when NASS is fully opera-
tional. but they will not be NASS teams.

That aCC1deﬂ§“§ljeS will not routinely ke visited -
Although "on-scene" investigations while the accident is
working will not be conducted, accident sites will routinely
be visited by the NASS teams as socn as possible after the
crash. Photographs of the sites will be taken, physical
evidence noted, skid marks measured, etc., as needed to meet
NASS data requirements. Site visits will be conducted by the
NASS teams on a routine basis since much information needed
for accident reconstruction purposes and for highway and
traffic engineering purposes cannot be obtained from any
other source. "On-scene" investigations are possible in

special study investigations.

3. NASS Zone Centers

That MDAI teams and Zone Centers are identical - The
functions of the Zone Centers are vast]y different from
those of an MDAI team. The Zone Center's mainresponsibilities
will be quality control of the NASS team data. This includes
adherence to the sampling plans, proper interpretation of the
data elements, reducing the amount of abandoned cases and
missing data per case, and the monitoring of team field
procedures. The Zone Centers will perform an intermediate
management function for the NHTSA. They will make several

visits to the NASS sites to help cut with community relations, Kahane et.

field procedures, and other team problems. MDAI experience
wi 1l certainly help the Zone Centers perform these functions,
but it is not a prerecuisite. 16
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The each Zone Center is solely responsible for training
and data definitions for its own teams - One Zone Center is
now in the process of defining all of the NASS data elements
and developing codebooks for use by all teams. A separate
training contractor will be conducting a formal training course
for all NASS teams, using that codebook in the training process.

Zone Centers will maks sure that the teams under their
responsibility are consistently collecting and interpreting
the data, encoding it properly and will help them with any
field problems. Each Zone Center will use the training, the
codebooks and their experience to perform these functions.
NHTSA management will ensure that each Zone Center is per-
forming these functions properly and consistently.

4, NASS Output

That NASS will evaluate all safety standards - It is im-
possible for any accident data system to evaluate all safety
standards. Many safety standards simply are not amenable to
evaluation via accicznt data systems. In addition, NASS by
jtself will not be the only accident system which wi]] provide
data for standards evaluation.

NASS will aid in the evaluation of a number of important
standards, especially FMVSS 208. Many other standards will
also be evaluated using NASS data, either via the CSS or Special
Studies. Highway Safety Standards such as Motorcycle Helmet
Laws (#3) and Alcohol (#8) can also be at least partially
evaluated from NASS data.

That the Special Study Subsystem (SSS) is a "quick
response” system - A special study conducted within NASS may
be considered a "quick response" study if only a few data
elements are collected over a short period of time (3-4 months)
and the analysis of the data is rather simple. Studies such as
this could be conducted within six months or so. However,
there are several kinds of studies contemplated for NASS and,
depending upon the gquestion to be answered, may not be "quick
response’ at all. For example, we may want to collect special
data concerning emergency medical services over a two year
period. A study such as that could take three years, overall.

For the most part, a Special Study in NASS will involve
collection of ejther more detailed data on the accidents al-
ready sampled or oversampling and collecting data on special
kinds of accidents (e.g. rollover). 1In either case, the data
are not needed on a continuous basis but the collection period
may vary from a few months to a few years depending upon the
requirement.

That NASS will provide meaningful statistics by vehicle

year, make and model - The total number of accidents planned Kahane et.,

for NASS when it is fully implemented is approximately 17,500-
20,000 per year. That is not enough cases to break out
statistics by vehicle year, make and model. The cell sizes 17

will simply be too small in most cases for any meaningful inter-
pretations.
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That NASS will collect actual data on the dollar costs
of accidents - The NASS will provide information which will
be used to estimate societal losses associated with accidents,
but will not collect actual dollar costs per se. Data such
as number of days hospitalized. number of work days Tost,
disability, etc., will be collected on each injured party in
NASS accidents in order to aid in the calculation of these
societal losses.

That NASS will be limited to reported towaway accidents -
In order to produce nalional statistics on all accidents and
in order to properly evaluate certain countermeasures, it will
not suffice to sample only towaway accidents. The towaway
criterion does establish a consistent definition for an accident
that is invarijant from site to site. Criteria for reporting
sccidents do vary from site to site. Sampling of accident
phenomena in non-towawy crashes will be done on the basis of
a definition that is consistent with the particular study
objectives. It is not clear, for example, that non-towaway
accidents make a significant contribution to injury phenomena;
however, NCSA is open to that possibility and will explore
this in the pileot study.

A similar consideration must be addressed to the unknown
contribution of non-reported accidents. Thus, non-reported
accidents will be studied in the formative stages of NASS data
collection.

SUMMARY

The Mational Accident Sampling System is an ambitious
project of the NHTSA to improve the accident data base for
the traffic and highway safety community. In terms of data
quantity and quality it is substantially greater than past
efforts. Implementation of the system has begun, including
the first establishment of randomly selected accident data
collection sites. The complete system is not expected to be
operational before 1982. :

It has been emphasized in this report that NASS will
not be effective without close cooperation and planning
between analysts who require highway safety field data and
those who are responsible for designing, implementing and
operating the system. While every data need may not be met
through the NASS, its success will establish a highly useful
detajled data base that is truly national in character.
Furthermore, its statistical character will permit actual
sampling errors to be computed for such national statistics.

Kaharne et.
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FIGURE 2. NASS IMPLEMENTATION SCHEDULE
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