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PREFACE

Since its inception, the Institute for Civil Justice (ICJ) has sought to provide
policymakers with the information they need to make informed decisions about legal
policy choices. An important component of the ICJ’s current agenda is a program of
research on the design and performance of accidental injury compensation systems,
focusing on the role of the tort liability system. To support this research, the ICJ
undertook a national survey of accident victims that sought to determine who these
victims are, how severely they are injured, how much their injuries cost, how the victims
seek compensation, who files liability claims and why, and what results victims obtain.

The report by D. Hensler et al., Compensation for Accidental Injuries in the
United States, R-3999-HHS/IC], contains the first findings from that survey. This
companion Note supplies a more detailed discussion of the research design and methods

used in the study.
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. INTRODUCTION

This Note describes the overall design and research procedures of the injury
compensation study, whose results are fully documented in D. Hensler et al., Compensation
Jor Accidental Injuries in the United States, R-3999-HHS/ICJ (referred to hereinafter as
"the mainreport"). In this section we provide a brief introduction to the study. Section I
discusses our research strategy, highlighting key analytic decisions. Section Il presents a
detailed description of the sample design, survey completion rates, and weighting
procedures. SectionIV compares our estimates of key parameters with estimates from other
studies of accidents and injuries. Section V discusses survey data collection and compares
the design of our survey to other major national surveys. Appendixes A and B contain

copies of the survey questionnaires.

BACKGROUND

When Americans are ill or injured they can tumn to a number of different private
and public sources for economic assistance. To help pay medical and other health care
expenses, they may draw on private health insurance or turn to publicly subsidized
programs, such as Medicare and Medicaid. To help cover lost eamings, they may draw
on employer-provided sick leave benefits or private disability insurance or turn to
publicly subsidized programs such as Social Security Disability Insurance (SSDI).
Injured Americans may have recourse 1o an additional set of compensation and
reimbursement mechanisms: If they are injured at work, they may be eligible for
workers’ compensation. If they are injured in an automobile accident, they may recover
their costs from privately purchased first-party automobile insurance. If they can
demonstrate that the injury was due to some other person’s or entity’s negligent behavior,
they may be able to recover under the tort liability system by filing an insurance claim or
a civil lawsuit against the alleged injuror. These mechanisms for compensating loss due
to injury are distinct from other forms of private and public health and work-loss
insurance in that they link eligibility for benefits to the cause of the injury. Some but not
all of these benefits are provided without consideration of whether a particular loss has
already been reimbursed by some other source. As a result, injured Americans may be



eligible for more compensation for economic loss than those who have been diagnosed
with diseases of unknown origin.

Today, many compensation and reimbursement programs are under attack from
both those who pay the bills to provide the benefits and those who are the intended
beneficiaries. Public officials and corporate managers, concerned about the escalating
costs of health insurance, search for new ways of managing health care utilization.
Health care advocates promote proposals to expand the number of Americans who are
insured and to increase the coverage of those who are underinsured. Employers and
insurers, concemed about the escalating costs of workers’ compensation, resist the
expansion of eligibility rules to cover new types of occupational injury and disease.
Labor unions advocate increasing financial benefits for those who are disabled by work
injuries and occupational discase. There is widespread agreement that many of the
systems designed to provide economic support are not cost-effective, but there is also
sharp disagreement about whether particular systems are providing the right levels of
compensation to the right groups of citizens.

The tort liability system has been a particular source of concemn to individual
consumers, professional service providers, manufacturers, and public agencies, who in
recent years have faced increasing liability insurance costs. Many believe that the tort
liability system of delivering compensation is seriously flawed, requiring high transaction
costs to deliver compensation that some see as inadequate and others as too generous but
which most agree is highly uncertain. Critics of the tort liability system have proposed
various statutory changes at the state and federal level, and some have suggested
replacing it for some or all injuries with an administrative "no-fault” compensation
system. Concem about the tort liability system motivated congressional funding for this
study and led to its focus on Americans’ liability claiming behavior.!

In recent decades, considerable effort has been devoted to measuring the costs of
illness in the United States and to investigating the economic and health care

consequences of different methods of health care reimbursement. We know far less

lBy liability claiming behavior we mean any attempt that an injured individual makes
to collect compensation from some other individual or entity that might be held
responsible for the accident causing the injury. This includes asking the injuror to pay
for one’s losses or negotiating with the injuror’s insurer. It also includes secking legal
assistance to file an insurance claim or a civil lawsuit against the injuror. In the United
States, the rules that determine whether a party to an accident can be held liable to pay
the losses of an injured person are known as tort law.
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about the costs of accidental injury and the consequences of providing compensation and
reimbursement for losses due to injury through the set of mechanisms described above.
We also know very little about the role of particular mechanisms, such as the tort liability
system, in the overall system of compensation. To assess the effectiveness of our current
system of compensation for accidental injury and to evaluate proposals for modifying
that system, policymakers need to know the following:

« How much accidental injuries cost.
» How well current compensation systems protect accident victims.
« 'What role specific mechanisms, such as tort liability, play.

A major problem one confronts in assessing the effectiveness of the nation’s
system of providing economic assistance for the injured is that each component of that
system has its own information management system. Individuals may receive
compensation from multiple systems, but each administrative agency, insurance
company, or court has knowledge only of the compensation it has provided. In order to
assess how well Americans are served by the total system of compensation, as well as to
understand the role of any single compensation mechanism, one must investigate the
experiences of individual American households. To understand how experiences vary by
accident, injury, and sociodemographic circumstances one must gather data on
households that represent the total population and whose experiences span the spectrum
of situations in which people are injured.

This study seeks to provide this information. Using a two-stage survey approach,
we identified households that had suffered economic losses due to recent or previous

injuries? and collected detailed information about:

= Accident circumstances.
« Nature and severity of the injury.
« Health care and other direct expenditures and work loss associated with the

injury.
ZFor methodological reasons discussed in Sec. II, our study excludes fatal accidents,

which have large lifetime costs, and occupational and other diseases associated with
exposure to chemicals, pharmaceuticals, and other products.



* Sources of compensation.
* Amount of compensation from all sources.
« Liability claiming behavior.

We would have liked to collect detailed data on individual perceptions and experiences
related to each major compensation mechanism. But our study was commissioned to
focus particularly on the tort liability mechanism, and we did not have the resources to
explore how Americans view and interact with other systems, such as workers’
compensation or their own insurance claims adjusters. Accordingly, we attempted to find
out about all of the sources of compensation that were used, but we conducted detailed
questioning only about liability claiming behavior.

In the first stage of the survey, we interviewed about 26,000 households by
telephone, representing more than 70,000 individuals nationwide. In the second stage of
the survey, we interviewed about 2800 individuals, also by telephone. Our hour-long
interview provided a wealth of data about the economic, social, and psychological
experience of becoming injured and about how injured Americans view and use the tort
liability system. Previous studies have collected similar data for particular types of
accidents—such as motor vehicle accidents—or injuries. The strength of our design is
that it permits us to draw inferences about the total universe of accidental injuries in the
United States and to compare the experiences of injured Americans across different types
of accident and injury circumstances. This is the first time such a nationally
representative database has been developed.

The main report to which this Note is a supplement presents the results of our first
phase of data analysis. Our purpose in this first analytic phase was to describe the
universe of accidents and injuries that we studied, develop estimates of costs and
compensation, describe the liability claiming process, and examine the correlates of
liability claiming. There are two general approaches to estimating the costs of injury
(and illness). The first, termed the prevalence approach, calculates the annual costs. The
second, termed the incidence approach, calculates the costs over the life of the
individual. To answer certain policy questions, prevalence estimates are appropriate; for
others, incidence estimates are required. Our database will support both types of
analysis, but in this first phase of the study we report prevalence estimates only.

The text that follows details our research design, including sampling and statistical
procedures. It is intended for those who seek more technical information about the
nature of the database from which the analytic results were derived.
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il. OVERVIEW OF THE RESEARCH STRATEGY

To support our analysis, we needed to construct a database that would include
household- and individual-level information on the prevalence and severity of accidental
injury; the duration and cost of medical treatment; time lost due to restriction on
activities, including partial and permanent disability; sources of reimbursement for
losses; rates of filing tort liability claims; reasons for various liability claiming decisions;
and the amounts of any reimbursement or compensation received (health insurance, sick
leave, workers’ compensation, SSDI, other disability insurance, and liability insurance
claims and settlements). Household- and individual-level information are essential for
analyzing how economic losses due to injury differ among different demographic and
socioeconomic groups. Although some of the information we required already existed in
various forms, there was no simple, reliable way to collate existing information to build a
household- and individual-level database. Our research strategy thus depended on
primary data collection, namely, surveying households and individuals.

In developing a survey design we faced two significant problems:

* Although every year many people are injured, in any given year only a
minority of households are affected by injuries. And most of the individuals
injured do not suffer serious financial or other consequences. Similarly,
although hundreds of thousands of liability claims are filed annually, only a
minority of households will have filed such claims in any given year. To
measure incidence of injuries and claiming, therefore, one needs quite a large
sample, and to estimate costs of serious injuries one needs an enormous
sample.

* The consequences of injuries and of claiming may take many months or even
years to run their course. To develop lifetime estimates of injury costs and
describe patterns of claiming behavior, one needs either a retrospective
approach that collects information about past experiences or a prospective
approach that follows individuals as their injuries progress. The problem
with a retrospective approach is that it would require some people to recall



information from many years ago, and rescarch has shown that an
individual’s recall of past behavior is neither complete nor unbiased. The
problems with a prospective approach are that it is expensive and time-
consuming to follow peopie for long periods and that the research itself might
influence their behavior, rendering the individuals studied unrepresentative of
the general population.

Our strategy for dealing with these problems was to use a two-part approach: first we
screened a large sample of households to locate individuals who in the previous 12
months had suffered some consequence of a recent or prior injury or accident; then we
interviewed a selected subsample of those individuals to learn about their injury-related
experiences during the past year. For recently injured individuals who had suffered only
short-term consequences, this approach collected information on the entire injury
experience. But for others whose injury had occurred some time in the past, the
approach collected information about the portion of the injury-loss-compensation process
that was freshest in the injured person’s mind. In the analysis we synthesize data on
losses and compensation obtained from individuals who are at different stages of coping
with and reacting to an injury to construct a statistical picture of the injury-loss-
compensation process and its outcomes.

KEY DEFINITIONS

A key issue for any study of accidental injuries is deciding how to define and
count accidents and injuries. Some studies focus on events—"accidents"—that cause
injury. For example, statistics on motor vehicle accidents often depend on accident
reports filed with state authorities whenever a motor vehicle crash causes death or injury.
The Consumer Product Safety Commission monitors emergency rooms and records
patient visits that are associated with product-related injuries. To design our sample and
develop analysis plans, we needed to decide what the unit of analysis would be. We also
needed to decide what sorts of injuries would be included and excluded from the study.
For guidance, we turned to existing definitions.



Defining the Unit of Analysis

Because our study was to focus on the health and disability consequences of
injuries, we turned first to the National Center for Health Statistics (NCHS) for a
definition of "injury.”! NCHS defines an injury in the following way:

An injury condition, or simply an injury, is a condition of the type that is
classified according to the nature of injury code numbers (800-999) in the
International Classification of Diseases.

According to this definition, an injury is not an event, i.e., something that happens at
some particular time and hurts you (falling off a ladder and breaking your leg last
Saturday), but a condition (you have a broken leg). NCHS uses the phrase "accident
or. .. some type of nonaccidental violence" to characterize events that cause injuries.
Since a single accident can cause several injuries and can injure several people, the
number of accidents is not the same as the number of injuries. Thus the NCHS’s
National Health Interview Survey (NHIS) does not provide a count of the number of
accidents.

A person can have more than one injury at the same time (e.g., a broken leg and a
laceration of the scalp). NCHS defines a "person injured" as "one who has sustained one
or more injuries in an accident or in some type of nonaccidental violence." Clearly, the
number of persons injured is not the same as the number of injuries.

Our study is concerned with injured persons and their households: their losses,
their sources of compensation, and their liability claiming behavior. Consequently, we
use a person-centered definition of the unit of analysis—a "person injured by a specific

Il2

accident."“ We use the term person-incident to denote this concept. This corresponds to

the term "episodes of persons injured” used in recent NCHS reports.>

1The NCHS is one of the major sources of injury statistics in the United States. The
vehicle for collecting these data is the National Health Interview Survey (NHIS). See
National Center for Health Statistics, Types of Injuries and Impairments Due to Injuries,
United States, Series 10, No. 159, U.S. Government Printing Office, Washington, D.C.,
1986, pp. 61-66.

2Injury prevention researchers object to calling injury-causing events accidents
because they fear this traditional nomenclature discourages injury prevention behavior.
In this report, we use the term accident interchangeably with the term injury-causing
evenr; we include preventable and intentionally injurious acts in our definition.

3See National Center for Health Statistics, Current Estimates from the National Health
Interview Survey: United States, 1987, Series 10, No. 166, U.S. Government Printing
Office, Washington, D.C., 1988.



A person-incident involves three elements: (1) an accident, (2) a person, and
(3) injuries to the person caused by the accident. However, a person-incident is not the
same thing as an accident, not the same thing as a person injured, and not the same thing

as an injury, because:

A single accident may injure several persons. Each of those "persons
injured” would define a different person-incident.

* One person might suffer injuries in several different accidents. Each of those
accidents would define a different person-incident.

* An accident might cause several different injuries to the same person (e.g., a
broken leg and a lacerated scalp). All of those injuries would be part of the

same person-incident,

Defining the Universe

Having defined the unit of analysis, we needed to decide what person-incidents
would be included in the study universe. Conceptually, the universe includes all person-
incidents involving traumatic injuries to noninstitutionalized individuals not on active
duty in the armed services. We used the standard NHIS definition to define households
and household members. Thus, the universe includes individuals who have had person-
incidents as defined above, even if they are temporarily away from home because they
are in the hospital, a nursing home, or other health facility. But individuals who are
residing in institutions or are away at school or on active military duty are excluded.

Three important types of person-incidents are excluded from the study universe:
(1) incidents that result in fatalities, (2) incidents that leave people institutionalized, and
(3) illnesses that are arguably caused by use of pharmaceutical products, exposure to
toxic substances, or work-related stress. We excluded fatalities because the survey
approach we selected is not an effective method for identifying households that have
suffered fatalities, and survey sampling would produce biased estimates of the number of
fatalities. For example, individuals in single-person households who suffer fatalities
could not be sampled. In addition, analysis of losses and compensation for accidental
death requires special (and more expensive) research tools. We excluded
institutionalized individuals (as does the NHIS) because of similar problems; sampling
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these individuals properly would require a survey of long-term care facilities.* We
excluded illnesses, including those that might be defined as "latent injuries," for two
reasons: (1) We were not able to develop a definition of accidental illness that did not
require the respondent to attributc causation to employment, a product, or some medical
or other procedure. This posed problems because (a) we do not know what factors
influence such attributions, and (b) this would distinguish "ill" respondents from
"injured” respondents who were included in the study without regard to attribution of
causation. (2) We had no certain way to define the onset of illnesses. This would make
estimating the lifetime costs impossible.

Finally, practical considerations imply that the universe cannot contain all injuries
that have ever happened. Briefly, we included only those injuries that had consequences
in terms of health care, work loss, liability claiming, or liability claim resolution, and
only if at least one of these consequences was experienced during the 12 months prior to

the interview.’

Defining Person-Incidents
We return briefly to the NCHS's National Health Interview Survey, an effort that

produces statistics on injuries. These statistics are derived from personal interviews
using techniques that do not require the presence of a trained physician or a physical
examination. Instead, a person is asked first about certain behaviors, specifically,
whether in the two calendar weeks before the interview he or she has experienced at least
one half-day of restricted activity or "medical attendance” (which may involve just a .
phone call to a doctor).® If such behaviors are reported, the nature of the medical
condition that caused the behavior is obtained from the interviewed person, and the
condition is called an "injury” if it can be so coded (see the definition above). Note that
this approach places a threshold of sorts on the severity of injury—no injury that does not
cause at least one half-day of restricted activity or a doctor contact will be discovered.
Furthermore, it requires people to remember their past activities and to report accurately
on the reasons for them.

“In the main report, we discuss how excluding these individuals affects our estimates
of Joss. See Sec. 1V,

SFor estimating injury prevalence and cost, we exclude person-incidents that were not
associated with any economic loss over the past 12 months.

SNCHS derives statistics about impairments due to accidental injury in a somewhat
different way.
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Our study used a similar approach. We also asked about certain behaviors,
although the list was somewhat broader and the recall period longer. We asked whether,
over the course of the year preceding the interview, and as a result of a recent or prior

injury, a person:

Spent one or more nights in a hospital.

2. Had atleast one day of restricted activity—could not work, keep house,
attend school, or engage in other usual activities.

3. Visited a health care provider.
Initiated a liability claim.”

5. Resolved a third-party liability claim.

We also asked whether, at the time of the interview and as a result of a recent or prior

injury, the person was:

6. Disabled, i.c., could not work, keep house, attend school, or perform any
other major activity.
7. Limited in performance of work, housework, schoolwork, or any other major

activity.

Among the differences between the NCHS approach and that of the present study,
the two most important are that (1) we asked additional questions about liability claiming
behavior and (2) we asked about behaviors over the course of a year, while NCHS asks
only about the last two weeks. We also asked about visits to health care providers, while
NCHS asks about "contacts," which include telephone consultations.

As a consequence of the first difference, we identify persons who may no longer
be "injured" in the clinical sense of the NCHS definition. A person may initiate or
resolve a claim provoked by an injury-causing accident long after he or she has

7By initiated we mean that the person: filed a lawsuit or liability insurance claim;
retained a lawyer to help obtain payment from an alleged injuror (not including workers’
compensation); tried to do any of the preceding (for example, unsuccessfully attempted
to obtain legal representation); attempted to obtain direct payment from someone else
involved in an accident; or sought advice from any institution or organization (e.g., legal
services, an arbitration service, etc.) about obtaining compensation. All attempts to
claim, as defined here, constitute claim initiation, regardless of outcome.
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recovered from the injury conditions caused by that accident—the broken leg may have
completely healed. Replacing the concept of a "person injured” is that of the "person
experiencing certain consequences related to an injury,” even though the injury condition
itself may no longer exist. (For analytic purposes, however, we can separate those who
have experienced health and work-loss consequences from those whose consequences
are limited to claiming.)

The longer period over which we measure injury consequences raises two issues.
The first involves the ability of persons to accurately remember events that may have
occurred as long as a year before the interview. This is a serious problem, one that we
have attempted to address by performing an analysis of response patterns and developing
“"recall weights." The second issue involves the fact that the longer recall period
compromises our ability to estimate incidence rates. In addition, because we define
"contact" with a health care provider as an actual visit (rather than a telephone call), our
definitional threshold for an injury is somewhat higher than NCHS’s.

MEASUREMENT APPROACH

Addressing our research questions required collecting a wide range of detailed
data about accidents, losses, compensation, liability claiming behavior, and perceptions.
The availability of appropriate measures for collecting these data varied considerably.
For some variables, we were able to use items and scales of known reliability and
validity from such major surveys as the NHIS, the RAND Health Insurance Experiment,
and the RAND Medical Outcomes Study. For measures of claiming and attributions of
causation and fault, we drew on the Oxford Socio-Legal Centre’s study of compensation
for illness and injury in England and Wales. For others we modified existing items that
captured some but not all of what we needed, or that were developed for use with record
data or in-person interviews rather than telephone surveys. For still others, we relied on
conceptual approaches described in previous work, but we developed and tested entirely
new items.

Any study relying heavily on self-reports of factual information must consider
problems of reliability and validity of the data. This is particularly true when the data
required are detailed and complex, and when the events about which information is
sought have taken place some time in the past. In our study we were particularly
concemed about (1) respondents’ ability to accurately and reliably recall information
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about injuries, economic losscs, and expenditures experienced over the past 12 months;
(2) respondents’ inability to report certain information about losses and expenditures
because they were never billed for the relevant items; and (3) respondents’ tendencies to
reconstruct events and attitudes related to events that took place in the past. Our
approach to the first of these measurement problems is discussed in Sec. III. Our
approaches to the remaining problems are detailed in the main volume.

Table 2.1 lists the variables we measured.
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Table 2.1

OVERVIEW OF BASELINE INTERVIEW CONTENTS

ACCIDENT
Date
Type (motor vehicle, work-related, product-related, etc.)

Narrative description (behavior of victim and others, involvement of equipment and materials)

INJURY

Body part(s) affected . ]
Condition and treatment immediately following accident
Functional restrictions

Impairment

LOSSES

Beddays

Days away from work

Restricted activity days

Limitations on amount or type of work )
Limitations on amount or type of other activity

Health care utilization

Rehabilitation expenditures .
Time spent by other family members caring for victim
Psychological and social consequences of injury

REIMBURSEMENT/COMPENSATION
First-party insurance payments

Employer sick leave days

Disability insurance payments

Workers’ compensation health care and work-loss payments
Social Security Disability Insurance payments
Veterans benefits

Medicare, Medicaid

Public hospital treatment

Other social services

Financial support from family and friends
Direct payment from injuror

Tort liability payment from claim or lawsuit
Social support from family and friends

PERCEPTIONS OF ACCIDENT
Cause of accident

Responsibility for accident

Injuror’s behavior following accident
Perceived effect on life situation

CLAIMING

Perception of consequences of claiming

Expected claim payments and costs of claiming
Discussions with others

Knowledge about the legal system

Search for legal assistance

Interactions with injuror, insurers, and lawyers
Decisionmaking control over the claiming process

Out-of-pocket and other monetizable costs associated with claiming

Psychological and social consequences of claiming
Utilization of dispute resolution mechanisms
Perceptions of legal procedures

Amounts obtained as result of claiming
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ll. SAMPLE DESIGN

Our research strategy required a complex, two-stage survey design. The first
stage was called the screener, the second was called the baseline. In short, the screener
was based on a simple random sample of households with telephones in the continental
United States, from which we drew a sample of person-incidents as defined above. The
screener sample was weighted (poststratified) to account for differential nonresponse
across counties. The baseline was a deeply stratified subsample of screener person-
incidents, weighted to account for the stratification and for differential nonresponse and
recall bias across strata.

The screener used a Random Digit Dial (RDD) sample of telephone numbers,
obtained from a commercial vendor, to construct a probability sample of households with
telephones in the continental United States. In each sampled household, we interviewed
one respondent to identify all the person-incidents in that household (up to a maximum of
nine). For each person-incident, we recorded the consequences (the list of seven
consequences given in Sec. II), the number of restricted activity days (if any), the date of
accident, and whether the accident involved a motor vehicle or work-related injury.
Each person-incident identified (up to nine) was assigned to one of a number of sampling
strata.

From the person-incidents identified in the screener, we drew cases for the
baseline survey, as follows:

In a household having only one person-incident, we selected that person-incident
for the baseline with a certain probability that depended on the stratum to which it was
assigned: consequences involving liability claiming, for example, were sampled with
probability 1, while consequences that involved only doctor visits were sampled with
very low probability. ’

In households having more than one person-incident, in order to minimize
respondent burden and maximize the chance of participation, we selected at most one
person-incident for the baseline. To do this, we selected the highest-priority person-
incident as though it were the only person-incident in the household, using the sampling
probabilities mentioned in the previous paragraph. Note that because these cases are
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assigned to individual strata, no bias is introduced, since the nonselected cases were
counted and the resulting counts are used to weight the selected cases. If two or more
person-incidents in a houschold had the same priority, we selected one at random. This
latter situation arose, for example, when household members had all suffered the same
accident and were now jointly engaged in filing a claim. In such a case, exactly one of
the household members would have been chosen.

For the screener interview, we adopted a respondent selection rule that allowed a
knowledgeable adult in the household to serve as a proxy for children and for other adult
members. The detailed baseline interview was conducted with the injured person, unless
that person was under 18 years old or too ill or incapacitated to complete the interview.
In such cases the interviewer conducted the survey with a member of the household who
could provide information about the injured person’s experience. Altogether, 20 percent
of the baseline interviews were completed by proxy respondents.!

Sample size was constrained by cost considerations. Within that constraint, we
estimated that we could afford a survey that screened roughly 18,000 households, from
which we would select a bascline sample of 3000 person-incidents. Actually, we ended
up with about 26,000 screened cases, and we completed 2770 baseline interviews.2

Initial Sampling Stratification

Original, rather speculative, estimates suggested that we would encounter about
1500 individuals who had filed and/or resolved liability claims and/or lawsuits during the
previous 12 months. With a cost-constrained target of around 3000 baseline cases, we
proposed to divide the baseline sample roughly evenly between the "injured" and the
"claim filers/resolvers." However, we knew that claimers would represent only a small
fraction of all the person-incidents we would encounter in the course of the screener;
therefore, we had to stratify the sample and use different sampling fractions for different
strata.

But merely stratifying person-incidents into claimers versus nonclaimers would
not serve the objectives of the study. While we would encounter many injuries, they
would range from a large number of rather minor ones (e.g., involving only a doctor

IFor methodological reasons, these respondents are excluded from some parts of the
analysis. See the main report, Sec. VI.

2We excluded 215 of these interviews from the initial analysis file because they were
only partially complete, leaving a total of 2555.
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visit) to a small number of severe ones (e.g., involving hospitalization). The less severe
injuries would likely have small costs, and the more severe injuries would have large and
much more variable costs. As a result, cases of different severity would not contribute
equally to the precision of our estimates of key variables. Therefore, we needed to
oversampie the more severe injuries.

These considerations and other analytic requirements led to a rather deeply
stratified design that involved a number of dimensions:

« Three claim types

« Two levels of claiming, resolution versus nonresolution

» Six levels of severity with respect to restricted activity

» Three levels of severity with respect to disabilities

« Three levels of recency

» Two levels of accident type, motor vehicle versus non-motor-vehicle

For some types of injuries (e.g., injuries that involved liability claiming), we were not
interested in stratifying any further with respect to other dimensions. So instead of
identifying all possible cells in the matrix that could be defined using these dimensions
(648 in all), we identified 49 strata from which the sample would be sclected. More
about how these strata were defined will be found below.

We expected to find many cases in some strata (e.g., minor injuries that did not
involve claiming) and very few in others (e.g., injuries of any sort that did involve
claiming). We wanted to oversample the rarer strata for the baseline and select relatively
fewer of the more common ones. But we had an absolute limit on the number of baseline
surveys we could conduct. These considerations implied that we would sample some
fraction of the more minor strata as they were encountered, with sample fractions chosen
so that on the last day of the survey, we would reach our targets in every stratum.

We developed the original stratification and corresponding sampling fractions
using data from the NHIS and information from a review of the extant literature on
claiming behavior. The NHIS, for example, enabled us to estimate approximately how
many people we would encounter who had been disabled by an injury; dividing the
number of such cases we wanted to include in the baseline by the NHIS-derived estimate
gave us our initial sampling fraction.
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However, some of the available estimates were rather imprecise, and the NHIS
estimates, though fairly precise, had to be treated with some caution, since we planned to
use a one-year recall period, and the NHIS uses a two-week recall period. For this
reason, we organized the survey effort to permit several midcourse corrections in the
sampling fractions (and in other aspects of the survey, should they prove necessary).

We ficlded telephone numbers used to reach screener households in batches of
550 numbers each. Each batch was called a replicate, and for the main sample each
replicate represented, by itself, a simple random sample of telephone numbers in the
continental United States. Thus, once we had completed field operations for all numbers
in a set of replicates, the completed screened cases from those replicates constituted a
simple random sample of houscholds, and we could make valid inferences from such
samples. Furthermore, we could change sampling procedures, as long as we took care
that such changes were applied only to whole replicates and not just to some households
within a replicate and not to others.

Our survey began in August 1988 and ended in June 1989, with a pause around
the ﬁrsf of the year after about half of the screener cases had been completed. By design,
these completed cases represented a true, nationally representative sample, which we
could, and did, analyze to make valid extrapolations during the course of the survey.
This analysis revealed several problems. First, we discovered we were completing fewer
baseline claiming cases than we had originally expected. We were finding claimers
among households at about the rate we had anticipated (somewhat of a surprise, given
the speculative basis for our original estimates), but we discovered that persons involved
in claims were less willing to participate in the baseline than we had originally hoped.
Second, we were finding fewer "new" injuries than we had originally estimated. Finally,
we found far more person-incidents defined in terms of what we were calling "minor
conditions” (mostly "bad backs") without any reported consequences (i.¢., no losses and
no claims for compensation), very few of which we wanted in the baseline, but which
took a great deal of screener interview time to go through.

These findings led to a number of midcourse comections, which we implemented
in late January, and to the fielding of a special screener sample. The midcourse
corrections addressed the problems of too few recent injuries and too many minor
conditions without consequences. First, we added new strata to the injury categories by
dividing the "not-new" injuries (occurring 60 days or more before the interview) into
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"recent” injuries, occurring between 60 and 180 days before the interview, and "other"
injuries, all the rest. (We couldn’t simply change the definition of "new" injuries,
because we needed to maintain comparability between the earlier stages of the screener
and the latter stages. The change we made had the effect, in essence, of simply changing
sampling fractions). Second, we dropped the minor conditions without consequences
altogether and revised the screener instrument so that no time was spent on them. Note
that in effect, this changed our definition of the sample universe. Finally, we made minor
adjustments in some other sampling fractions in order to end up with enough cases in all
strata.

The special screener sample was an attempt to obtain more claiming cases for the
baseline. In analyzing the first half of our screener sample, we noticed that certain
places, all of them large urban areas, showed a somewhat higher claiming rate than
others. Such an observation was consistent with a widely held belief in the presence of a
greater tendency toward litigation in metropolitan areas, a result of such supposed factors
as aggressive pursuit of cases as well as advertising by plaintiff attomeys, greater
publicity about claiming in general, and so forth. We were aware, of course, that the
observed variation in rates could simply be a result of sampling—even if the claiming
rate were the same everywhere, sampling error would lead to higher estimated rates in
some places and lower rates in others. But we also knew that if the claiming rate is truly
higher in some places than in others, we would be more likely to find such rates among
the sites in our sample where the estimated claiming rate was high. Therefore, we
decided to field a special sample, taken as a simple random sample from among 21
counties, in each of which the claiming rate was statistically significantly higher than the
average claiming rate in our half-completed screener. The sample from these 21
counties would be in addition to the sample as it was originally designed, so we would be
analytically no worse off if we just ignored the responses obtained. As it tumed out, the
claiming rate in these 21 counties was only slightly higher than the overall rate derived
from the final national sample; we would have done just about as well to have increased
the national sample by a like number of cases.

The final stratification divided all person-incidents into 49 sampling strata. This
relatively large number of sampling strata results from first stratifying person-incidents
into four major sampling categories, then dividing each of these categories into smaller
strata, each in a different way. The four major sampling categories were claiming,
hospitalizations, impairments, and acute injuries.
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The claiming category was stratified first by whether the claim had been initiated
or resolved (or both) during the one-year recall period and second by the nature of the
claiming behavior involved: filing a lawsuit, hiring a lawyer, dealing directly with a
liability insurer, etc. The purpose of the first level of stratification was to ensure
sufficient numbers of cases to, on the one hand, model claiming behavior and, on the
other, estimate compensation received. The second level of stratification was an effort to
ensure a distribution of claims across different kinds of claiming behavior; ultimately it
proved unnecessary, because total claiming rates were lower than we anticipated.

The hospitalization category was stratified by recency (interval between injury
and interview) and accident type. This stratification was also intended to serve the
claiming analysts, who anticipated that claiming rates would be higher in motor vehicle
accidents and that most claiming would occur shortly after injury.

Impairments comprised two categories used in the NHIS, each of which was a
unique sampling stratum for our study: disabled (i.e., no ability to do work, housework,
schoolwork, etc.) and limited (i.e., type or amount of work constrained).

The acute injuries category comprised injury consequences involving at most one
or more visits to a health care professional, or one or more full days of "restricted
activity," or both. We stratified acute injuries into six "severity" classes, three "recency”
classes, and motor vehicle-non-motor-vehicle. The "severity classes” were defined in
terms of the number of restricted activity days involved.

The final strata are listed in Table 3.1.

Completion Rates

Completion rates for the two surveys and each of the baseline strata are a function
of a complex set of sampling decision rules and of our success in actually obtaining
interviews from selected households. Although the screener survey started out as a
simple random sample of households in the continental United States, the introduction of
the special screcner sample designed to find more claiming cases for the baseline
changed the sample to one that oversampled households in certain large metropolitan
counties. The baseline survey was never designed as a simple random survey in the first
place. To these departures from a simple random sample by design, regional patterns of
nonresponse to the screener and stratum-specific patterns of nonresponse to the baseline
provide another element. We will discuss such nonresponse briefly here.



Table 3.1
BASELINE SELECTION RATES, BY STRATUM

Net
Screened Baseline Sampling Baseline Complete Select
Stratum Cases Auempts Rate% Completes Raie% Rate %

TOTAL 9567 4198 44 2555 61 27
Filed claim, not resolved 236 209 89 89 43 38
Hired lawyer, not resolved 105 93 89 45 48 43
Other claim, not resolved 128 117 91 73 62 57
Resolution only 339 303 88 188 62 56
Filed claim, resolved 88 79 90 34 43 39
Hired lawyer, resolved 65 53 82 30 57 46
Other claim, resolved 183 167 91 94 56 51
Disabled 666 571 86 340 60 51
Limited 969 620 64 405 65 42
Auto, hosp. in

last 60 days 49 34 69 20 59 41
Auto, hosp.

>60 days ago 105 7 68 39 55 37
Nonauto, hosp. in

last 60 days 262 211 81 124 59 47
Nonauto, hosp.

>60 days ago 37 285 77 184 65 50
Auto, 14+ RADS

in last 60 days 16 9 56 5 56 32
Auto, 14+ RADS

in last 60-180 days 30 14 47 10 71 33
Auto, 14+ RADS

>180 days ago 69 30 44 14 47 20
Nonauto, 14+ RADS

in last 60 days 89 36 40 25 69 28
Nonauto, 14+ RADS

in last 60-180 days 204 74 36 62 84 30
Nonauto, 14+ RADS

>180 days ago 381 130 34 75 58 20
Auto, 9-13 RADS

in last 60 days 3 2 67 1 50 33
Auto, 9-13 RADS

in last 60-180 days 6 4 67 3 75 50
Auto, 9-13 RADS

>180 days ago 21 8 38 4 50 19
Nonauto, 9-13 RADS

in last 60 days 27 12 44 6 50 22
Nonauto, 9-13 RADS

in last 60-180 days 37 ‘15 41 12 80 32
Nonauto, 9-13 RADS

>180 days ago 92 31 4 17 55 19
Auto, 6-8 RADS

in last 60 days 7 6 86 4 67 57
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Table 3.1—continued

Net
Screened Baseline Sampling Baseline Complete  Select
Stratum Cases Atempts Rate% Completes Rate% Rate%

TOTAL 9567 4198 44 2555 61 27
Auto, 6-8 RADS

in last 60180 days 8 2 25 1 50 13
Auto, 6-8 RADS,

>180 days ago 23 3 13 1 33 4
Nonauto, 6-8 RADS,

in last 60 days 50 18 36 15 83 30
Nonauto, 6-8 RADS

in last 60-180 days 58 21 36 13 62 23
Nonauto, 6-8 RADS

>180 days ago 111 34 31 23 68 21
Auto, 3-5 RADS

in last 60 days 13 6 46 3 50 23
Auto, 3-5RADS

in last 60-180 days 18 6 33 4 67 22
Auto, 3-5 RADS,

>180 days ago 57 9 16 4 44 7
Nonauto, 3-5 RADS

in last 60 days 103 46 45 27 59 26
Nonauto, 3-5 RADS,

in last 60180 days 120 45 38 22 49 18
Nonauto, 3-5 RADS

>180 days ago 234 69 30 41 59 18
Auto, 1-2 RADS

in last 60 days 30 6 20 3 50 10
Auto, 1-2 RADS

in last 60-180 days 29 4 14 3 75 10
Auto, 1-2 RADS

>180 days ago 48 10 21 4 40 8
Nonauto, 1-2 RADS

in last 60 days 151 58 38 36 62 24
Nonauto, 1-2 RADS

in last 60-180 days 152 49 32 36 74 24
Nonauto, 1-2 RADS

>180 days ago 232 87 38 57 66 25
Auto, dr. visit only

in last 60 days 82 18 2 12 67 15
Aauto, dr. visit only ]

in last 60180 days 121 21 17 15 71 12
Auto, dr. visit only,

>180 days ago 252 41 16 25 61 10
Nonauto, dr. visit

only in last 60 days 694 113 16 81 72 12
Nonauto, dr. visit only in

last 60-180 days 1023 140 14 91 65 9
Nonauto, dr. visit

only, >180 days ago 1410 208 15 135 65 10

NOTE: RADS =restricted activity days.
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Screener completion rates are a function of both the proportion of household
numbers found among the sample of phone numbers provided to us by the commercial
vendor and the fraction of households that agreed to be interviewed. Across the entire
sample of numbers, the screener completion rate was 42 percent. For those numbers
determined to belong to households (rather than to commercial locations or unassigned),
the completion rate was 80 percent.? Figure 3.1 shows the completion rate, defined to be
the number of completed screeners expressed as a percentage of phone numbers
provided by the vendor, for the 50 largest counties in our sample (identified by rank,
largest county on the left). The figure shows that the completion rate varies considerably
from one large county to the next, and it also suggests that the rate is somewhat lower for
the larger counties. As counties get smaller, of course, the number of calls we made
decreases, and the more difficult it is to separate sampling variation from real differences
in completion rates. We developed a model, described below, that accounts for this fact,
and we weighted the screener survey accordingly. (These weights actually make very
little difference to most estimates.)

We found 9567 person-incidents in the screener, attempted to conduct a baseline
interview regarding 4198 (44 percent), and succeeded regarding 2770 person-incidents,
66 percent of all those attempted.* This rate was lower than we had hoped, but consistent
with our and others’ experience in complex, multistage surveys. Thus the net selection
rate from the screener total was 27 percent. The actual sampling rate was always less
than one, even in strata where by design we would have liked to sample all cases,
because we never sampled more than one baseline case in a single household.
Completion rates varied considerably among strata; in particular, they were somewhat
lower among the claiming strata. Table 3.1 shows sampling completion and net selection
rates by sampling stratum.

Sample and Post-Sample Weights

We screened 25,761 households, about one in every 3700 households in the
continental United States. Among these households, we found 805 person-incidents that
led to initiating a liability claim. Thus, we can multiply 805 by 3713 to get a rough
estimate of about 3,000,000 liability claims initiated per year in the continental United

3Sec. V discusses screener completion rates in more detail.
“The total included 215 cases for which interviews were not completed. The initial
analysis excluded these cases.
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Fig. 3.1—Response rate for 50 largest counties

States. The number 3713 is an example of a weight—we have used it in this example to
obtain a national total from a sample total. This simple weighting approach would be
valid if our sample of households were a simple random sample: if every household in
the continental United States had the same probability of being included, and if every
person-incident were reported. But for a number of reasons, including design factors,
nonresponse, and response eITor, we require a more complex weighting approach.

First, households in the continental United States were not sampled with equal
probability: we oversampled households in one set of urban areas in an attempt to
identify more liability claiming cases for the baseline.

Second, we encountered regional variation in the willingness of households to
participate in the screener survey. Thus, households were not interviewed with our
intended sampling probabilities. In the less cooperative places (e.g., Los Angeles
County), we obtained fewer screener interviews than we wanted.

Third, there is clear evidence of a "recall bias," that is, person-incidents caused by
an accident that occurred long before our interview, and injuries with relatively minor
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consequences, were less likely to be remembered. Our sample may thus contain fewer
cases and, in particular, fewer minor incidents, than would have been reported if human
memories were better.

The three points just reviewed affect estimates derived from the screener and,
consequently, estimates derived from the baseline, because the baseline is a sample of
screener cases. Two additional factors affect baseline estimates.

First, baseline cases were not selected with equal probability from the screener—
we deliberately oversampled liability claiming cases and "severe injury” cases.

Second, response rates to the baseline were different in different strata. For
example, persons currently involved in a liability claim were less likely to be willing to
participate. (Interestingly, cooperation was higher among those who had recently
resolved such claims.)

We compensate for all these problems by assigning weights to the screener and
baseline cases that adjust the sample for over- and under-representation due to sampling,
nonresponse, and recall. We explain our weighting procedures in three steps. First, we
develop weights for screener households that reflect differences in sampling and
nonresponse rates across counties. Second, we develop weights for baseline cases that
reflect differences in sampling and nonresponse rates across baseline strata. Finally, we
develop weights that adjust both samples for recall bias.

Screener Weights. The screener survey began with a simple random sample of
working residential telephone numbers in the continental United States, to which we later
added the special screener sample of 21 large counties, where the claiming rate appeared
to be higher and where we hoped to find additional claiming cases for the baseline
survey. Nonresponse rates were not constant from one county to the next, and were
particularly high in several of the largest counties (e.g., Los Angeles).

To account for both the fact that we oversampled certain counties and the fact that
nonrespons¢ was apparently higher in some places, we developed a set of county-specific
weights, so that estimates from the weighted sample would be comparable to a sample in
which both the selection probabilities and the response rates were constant over all
counties. These weights are the product of two parameters, one that depends on our
sampling design and another that depends on nonresponse.

In what follows, we briefly describe the mathematical model we used to estimate
response rates, by county, for the purpose of weighting the screener survey to account for
differences in these response rates among counties. Estimating a response rate in a large
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county is easy because in a large county we contacted many households, and we can
simply use the ratio of completed interviews to attempted interviews as an estimate of the
response rate. In many small counties, on the other hand, we only made one phone call,
and we either completed it or we didn’t. In such a county, the response rate is either 100
percent or 0 percent, neither of which seems a reasonable estimate of some underlying
“true" response rate. So instead of estimating an individual response rate in each county,
we developed a mathematical model that assigned something close to the national
response rate to small counties and something close to the county-specific response rate
to large counties.

The basic idea is this: Suppose in county k we completed S, screeners out of N
attempts. Then the empirical response rate for that county is S, /N,. Let S be the total
number of completed screeners and N the total number of attempts (over all counties).
Then the empirical response rate for the entire survey is S/N. For each county, we want
to estimate a response rate that falls somewhere between the county-specific estimate
Sy/N, and the all-counties estimate S/N, closer to the former when the county is large,
and to the latter when the county is small.

To make such an estimate, assume that the "true” county-specific response rates
are random variables, assigned in advance to all counties by making independent draws
from a Beta (S, N - S) distribution, where S and N are parameters we must estimate from
the data. A bit of arithmetic shows that if we made N, calls in county k, and completed
Sy of them, the posterior expected value of the completion rate for that county is

S+Sk
N+Nk )

k=

We will use P as our estimate of the county-specific response rate. In order to do so, we
need to estimate the parameters S and N. Now, the mean and variance of S, are given by
the two formulas:

E(S)=N,P (1)

and

V(Sk) = NkPQ

N, -1
1+ k ,
N+1



-26-

where
P=S/N, Q=1-P,.
We estimate the parameters S and N by matching moments. To estimate N, set

56 NPy
= NPQ
Note that 2 is the chi-square statistic for testing the hypothesis that the response

x2

rate is the constant P for all counties. From (1) , we know

N -1 N, -N
k =Nc+ t c
N+1 N+1

N,
Eq)=Y [1 + , )
k=1

where N, = number of counties

N
N=3N; .
k=1
We then substitute %2 for E(x?) in (2) and solve for N:

Nl—Nc -1

xz_Nc
We then estimate S as:
S=NP.

We scaled the final set of weights so that they summed to the actual sample size,
25,761 households. Thus, a weighted screener sample total can be extrapolated to a
national estimate by multiplying it by 3713: the weighting procedures allow us to treat
our screener sample as if it were a simple random sample.

Baseline Weights. The baseline survey comprises 49 separate strata, as described
in Table 3.1. Because of both design factors and different nonresponse rates across
strata, the baseline sample is also not a simple random sample.

The complexity of the design makes it extremely difficult to derive from theory a
set of weights that account for over- and under-representation of various baseline strata.
Instead, we assign to each stratum a "stratum weight" equal to the ratio of the number of
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screener cases in that stratum divided by the number of bascline cases in that stratum.
The stratum weight, multiplied by the county-specific weight discussed in the previous
section, gives us a weight for each baseline case. When statistics are computed from the
baseline sample using this weight, they correspond to a simple random sample of
person-incidents drawn from a simple random sample of households.

Recall Weights. In the screener, we asked about consequences of accidental
injury during the year prior to the interview. Baseline strata were defined on the bases of
those consequences. The accident that caused the consequences may have occurred in
the same year, or it may have occurred much earlier.

If we consider a particular class of consequences (say, doctor visits or restricted
activity days) and plot the number of person-incidents we found in that class versus the
interval of time between the date of the accident and the date of the interview, we
generally observe a decline in the number of cases as this interval increases. There are at
least two possible, not necessarily exclusive, explanations: as time passes, (1) people
forget consequences and (2) consequences accumulate.

The second explanation may require a little elaboration. Imagine a type of injury
that initially causes some restricted activity, and then later leads to a hospitalization. If
we interview a person who has experienced such an injury soon after it occurred, we will
assign that injury to the "restricted activity class.” But if we interview the person long
after the injury, we will assign the injury to the "hospitalized" class. Thus, as we look
farther back in time (and if we consider only injury symptoms), we may see fewer less
severe injuries. Therefore, we might see a drop-off in the number of reported injuries.

‘We call the first phenomenon recall, the second, maturity. The recall effect, if not
accounted for, can bias baseline estimates because our estimated incidence rates will be
too low. The maturity effect works in the opposite direction, since it causes us to
overestimate incidence rates. We should expect both effects to be stronger for milder
injury classes. ‘

Evidence of these effects can be seen in Figs. 3.2 and 3.3. Each figure plots the
number of person-incidents found in the screener against the interval of time between the
screener interview and the date of the injury that produced the reported consequences.
The time scale (x-axis) is ticked off in two-week intervals. Each interval is labeled with
the numbers of days from the last day of the two-week interval to the day of the
interview, so, for example, the point labeled "56 days" stands for the interval "56 to 69
days ago” (i.e., 8 t0o 9 weeks).
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Fig. 3.2—Observed and estimated person-incidents
(hospitalizations)

Each figure shows a sharp drop in number of person-incidents at a point just about
a year before the interview. This drop reflects the fact that while each point represents
consequences that occurred during the last year, the x-axis represents when the accident
that caused the consequences happened. Generally, old accidents (say, accidents that
happened more than two years ago) have few recent consequences.

We developed a simple recall model that estimated the probability of
remembering an injury consequence as a function of the time elapsed since the accident
that caused the consequence. The model, described below, applies only to accidents that
occurred within a year (or so) of the interview,

We assume that people remember accidents for a random length of time and then
forget them forever. Furthermore, we assume that if they remember an accident, then
they remember all the consequences, otherwise they forget them, too.

To make this precise, we assume that a particular accident is remembered for a
random number of days denoted by N, where N has the geometric distribution
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Fig. 3.3—Observed and estimated person-incidents
(doctor visits or restricted activity days)

ProbN=mn)=(1-p)p™'.

This assumption is equivalent to assuming that each day after an accident, the injured
person tosses a coin that comes up heads with probability p, and if the coin comes up
heads, the person remembers the accident; otherwise, he or she forgets it forever.

If on a particular day M people are injured, the expected number who will still
remember that injury n days later is

E(Nin)=Mp".
This makes it easy to estimate both M and p from screener data, since the expression

log(E(N In)) = log(M) + log(p)n

allows log(M) and log(p) to be estimated from data by a simple regression. Specifically,

for each recall class we regress the log of the number of persons found in that class
against the numbers of days since the accident occurred.
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The smooth curves on Figs. 3.2 and 3.3 show the fitted predictions basced on this
model for hospitalizations and doctor visits. Because the former are more salient events
than the latter, they show less decay in recall. The leftmost point is our estimate of the
number of person-incidents we would encounter if there were no recall bias. The ratio of
this estimate to the number actually seen defines our recall weights. Note, by the way,
that the sharp drop in person-incidents that occurs about a year before the interview is an
artifact of the survey and not a direct result of recall. We asked only about injury
consequences that occurred in the last year (even if the injury occurred long before).
Injuries more than a year old that had few consequences should not be reported at all, so
we would expect this sharp drop. We show it in the graph to demonstrate that it
happened, but the drop-off is not part of the recall model, and we made no attempt to fit
it.

For the purpose of calculating these recall weights, we grouped the baseline
sampling strata into 11 "adjustment classes,” displayed in Table 3.2. In order to use the
weights, we adopt the following nominal assumptions:

» The drop-off observed in acute injuries that occurred during the window
period is due to failure to remember. These cases will be weighted upwards.

« Drop-off observed in other kinds of injuries during the window period is due
to sampling error, maturity, or is not very important, so those cases will not
be weighted.

+ Old injuries are a class unto themselves (the incident happened a long time
ago, but the symptoms persist). We will not weight them.

Under these nominal assumptions, we apply recall weights to injury classes
involving doctor visits or restricted activity, but to no others. Evidence of a recall bias
persists, however, particularly among hospitalized cases, but also, to a lesser degree,
among disabilities, limitations, and claiming. So, to test the sensitivity of our conclusions
to the nominal assumptions, we also make estimates using recall weights on additional
baseline strata. Finally, we also make estimates using no recall weights. Thus we define
three "sensitivity cases":
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» The no adjustment case simply drops the weights on all classes.

+ The moderate adjustment case weights the acute injuries and
hospitalizations for recall.

« The maximum adjustment case weights everything for recall.

These sensitivity cases, along with the nominal case, are shown in Table 3.3.

Table 3.2
RECALL ADJUSTMENT CLASSES

Began claim

Only resolved a claim
Disabled, no claim

Hospital

Limited, no claim

Doctor visit only

1-2 restricted activity days
3-5 restricted activity days
6-13 restricted activity days
1441 restricted activity days
42-365 restricted activity days

Table 3.3
WEIGHTINGS FOR SENSITIVITY CASES

Sensitivity Case
Adjustment Class None Nominal Moderate Maximum
Began claim No No No Yes
Disabled, no claim No No No Yes
Limited, no claim No No No Yes
Hospital No No Yes Yes
Doctor visit only No Yes Yes Yes
1-2 restricted act. days No Yes Yes Yes
3-5 restricted act. days No Yes Yes Yes
6-13 restricted act. days No Yes Yes Yes

14-41 restricted act. days  No Yes Yes Yes
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IV. SAMPLE VALIDATION

Because our study broke new ground, not all of our estimates can be validated
with other sources. Moreover, where other estimates exist, definitional and
methodological differences in study designs may complicate comparisons among
sources. Finally, for many key variables, we do not know what the "right" measure is—
that is, we can compare measures, but when we find differences we cannot always
determine which measure is in error. It is nevertheless appropriate to compare our
estimates with other widely cited statistics. These comparisons generally suggest that our
sample is properly representative of U.S. households and their more severe injury
experiences, although our respondents may not have reported as many less serious acute
injuries as they would have reported to the NCHS.

Injury Rates

From the screener, using only incidents that occurred within 30 days from the
interview! (so as to minimize recall bias), we estimate there are about 15.8 person-
incidents per 100 persons per year with consequences that involve either a doctor visit or
restricted activity. NCHS? estimates the incidence rate for such injuries at about 26.0 per
100 persons per year.

As Table 4.1 shows, the relative difference between estimates from the two
sources is considerably greater for injuries with less severe consequences (e.g., injuries
requiring no medical attention); in fact, our rate for injuries requiring hospitalization is
slightly higher.

In Table 4.2, we stratify injuries according to the number of restricted activity
days. For the injuries involving fewer than six restricted activity days, the difference in
rate between the two surveys is sharp.

lOnly the month and year of the person-incident was recorded, so a 30-day interval is
about the shortest one that can actually be resolved.

2National Center for Health Statistics, 1988.
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Table 4.1

PERSON-INCIDENTS PER 100 PERSONS PER YEAR,
BY LEVEL OF MEDICAL ATTENTION, INJURY
COMPENSATION STUDY AND NHIS COMPARED

Injury
National Health Compensation
Interview Survey Survey
Injury Severity or Type 1987 1988
No medical attention 4.7 1.8
Doctor contact, no
hospitalization® 20.4 127
Hospitalization 0.8 1.3
Total person-incidents 26.0 15.8

SOURCE: NHIS data tape for 1981, and National Center for
Health Statistics, 1988.

3Cor NHIS, includes telephone contacts. For Injury Compen-
sation Survey, required visit to health care provider.

Table 4.2

PERSON-INCIDENTS PER 100 PERSONS PER YEAR, BY
NUMBER OF RESTRICTED ACTIVITY DAYS, INJURY
COMPENSATION STUDY AND NHIS COMPARED

Injury
National Health Compensation

Level of Interview Survey Survey
Restricted Activity 1987 1988
No restricted activity days 90 88
1-5 restricted activity days 13.1 . 38

6 or more restricted

activity days 39 32
Total person-incidents 260 15.8

SOURCE: NHIS data tape for 1981, and National Center for Health
Statistics, 1988.

Part of the difference between the rates may be attributable to recall error, since
the numbers reported in our study require about a 30-day recall period, while NHIS
requires only a 14-day recall.> Another explanatory factor may be seasonality: over half

3Because our recall weights adjust for underreporting over periods longer than 30
days, they cannot correct for the underreporting shown in Table 4.2.
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of our screener interviews were completed in the winter, the season when injury rates
reported by NHIS are lowest (see Table 4.3). Another explanation of the difference may
be that NHIS includes injuries involving only a telephone contact with a health care
provider, whereas we required an actual visit.

Much of the difference may be attributable to the fact that our interviews were
conducted over the telephone with a single respondent who reported on the status of all
members of the household, while NHIS interviews are conducted face-to-face with as
many household members present as possible. While the evidence that respondents to
telephone surveys would tend to underreport events such as injuries is ambiguous,? it is
certain that proxy respondents cannot report on events they don’t know about, and the
difference in frequency of injuries seen in our study relative to the NHIS seems to be in
exactly those categories in which one family member might not know, or remember,
information about another. _

There is a continuum of injury severity, from the trivial (e.g., minor cuts and
bums) to death. Both the NHIS and our study use a threshold based on self-report to
distinguish those events that might be regarded as an injury by an injured person from
those events actually counted by the survey. Although our study attempted to match the
criteria of the NHIS, we found fewer minor injuries. Notwithstanding this difference,
our estimates of injury costs are comparable to estimates from other sources. We

Table 4.3

PERCENTAGE OF SCREENER COMPLETIONS,
AND NHIS INJURY RATES, BY SEASON

Injuries
Percent per 100 Persons
Season Completed in NHIS
Jul-Sep 12.6 7.0
Oct-Dec 214 6.2
Jan-Mar 58.3 59
Apr-Jun 7.6 79

4See 1. T. Massey and S. L. Botman, "Weighting Adjustments for Random Digit
Dialed Surveys," and E. D. de Leeuw and J. van der Zouwen, "Data Quality in
Telephone and Face to Face Surveys: A Comparative Meta-Analysis," both in R. Groves
(ed.), Telephone Survey Methodology, John Wiley, New York, 1988.



-35.

conclude that if we have underestimated the number of minor injuries, these injuries

were associated with modest losses.

Disability Rates

There is a multiplicity of definitions of disability. A recent U.S. Census
publication,5 drawing upon responses to the Current Population Survey (CPS), identifies
persons having "work disability status” in six different ways:

1. Has a health problem or disability prevents the person from working or limits
the kind or amount of work he can do.
Retired or left a job for health reasons.
Did not work in the survey week because of a long-term physical or mental
illness or disability which prevents the performance of any kind of work.
Did not work at all in the previous year because ill or disabled.
Under 65 years of age and covered by Medicare.
Under 65 years of age and a recipient of Supplemental Security Income
(SSD).

All of these measures include disability due to illness as well as injury. Definitions 1 to 4
refer exclusively to work disability.

The CPS report provides data allowing us to calculate prevalence rates for these
six categories, and it also quotes rates obtained by the Census Bureau from the Survey of
Income and Program Participation (SIPP) and from NHIS for total disabilities. Rates
from all these sources, and the rates obtained in our study, are shown in Table 4.4.

Our estimate is lower than the SIPP and NHIS estimates, which we would expect
because we excluded disability due to illness; it is higher than the CPS estimates, which
we would also expect, given the latter’s more limited focus.

3See U.S. Bureau of the Census, Current Population Reports, Series P-23, No. 60,
"Labor Force Status and Other Characteristics of Persons with a Work Disability: 1981
to 1988," U.S. Govemment Printing Office, Washington, D.C., 1989.
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Table 4.4
DISABILITY RATES, PER 100 PERSONS

CPS SIPP 12.1
1. 7.1 NHIS 11.5
2. 2.8
3. 1.3 Compensation Study
4, 33
5. 1.8 Limited 6.8
6. 1.3  Disabled 38
Atleastone: 8.6 Either 10.6

SOURCE: U.S. Bureau of the Census,
Current Population Reports, Series P-20, No.
437, "Household and Family Characteristics:
March 1988," U.S. Government Printing Office,
Washington, D.C., 1989.

Demographic Characteristics

The demographic characteristics of the sample of screener households match
those of the nation (as compiled from the March 1988 CPS).® There are some
differences, probably due to the fact that ours was a telephone survey: households
without telephones were not even in the universe; more important, some kinds of
households with telephones are difficult to reach. This fact is most apparent in Table 4.5,
which compares the distribution of household size in our sample with that of the CPS.
Our sample contains a somewhat lower fraction of households with one person—perhaps
because in households with only one person, when that person is absent there is no one to
answer the phone.

As Table 4.6 shows, our sample contains about the right proportion of households
with children, but it slightly underrepresents households with older people. This fact
may be associated with the one above: older people may be more likely to live in
single-person households. Older people may also have been more reluctant to participate
in the survey.

Our sample may slightly overrepresent lower-income households (see Table 4.7).
However, the only CPS data availabie at the time of this writing was the income
distribution of households formed by married couples: such households may be slightly
better off than the average household.

6See U.S. Burcau of the Census, "Household and Family Characteristics: March
1988," 1989.
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Table 4.5

DISTRIBUTION OF HOUSEHOLD SIZE:
COMPARISON OF COMPENSATION

STUDY AND CPS
Compensation
Study
Number of Persons Screener CPS
In Household % %
1 19 24
2 33 32
3 19 18
4 18 16
5 8 7
6 3 2
T+ 1 1
NOTE: columns may total more than 100
percent due to rounding.
Table 4.6

HOUSEHOLDS WITH CHILDREN
AND SENIORS: COMPARISON

OF COMPENSATION STUDY
AND CPS
Compensation
Study
Age of Screener CPS
Respondent % %
Under 18 37 38

Over 65 20 24
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Table 4.7

HOUSEHOLD INCOME: COMPARISON
OF COMPENSATION STUDY AND CPS

Compensation
Study
Housechold Screener CPS
Income % %
Under $25,000 37 32
$25,000-49,999 39 41
$50,000 and over 24 27

NOTE: The CPS measure was income distri-
bution among married families.

Finally, our sample appears to somewhat underrepresent black and Hispanic
households (see Table 4.8). This underrepresentation may be due to the fact that these
households are somewhat underrepresented among households with telephones’ and that

we conducted our interviews in English only.®

Table 4.8

RACE OF RESPONDENT: COMPARISON
OF COMPENSATION STUDY AND CPS

Compensation
Study

Race of Screener CPS
Respondent % %
White 85 86
Black 9 11
Hispanic 4 6

NOTE: The CPS measure was race of house-

holder.

7Sec O.T. Thomberry and J. T. Massey, "Trends in United States Telephone
Coverage Across Time and Subgroups,” in R. Groves (ed.), Telephone Survey
Methodology, John Wiley, New York, 1988.

81 ess than 1 percent of screener households could not be interviewed because they
spoke another language. See Sec. V.
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V. SURVEY FIELDWORK

Survey data collection was conducted by the RAND Survey Research Group in
RAND’s 20-station Telephone Survey Center, which uses a Computer Assisted
Telephone Interviewing (CATI) system. The CATI system incorporated sampling
algorithms, displayed interview questions on a CRT screen for interviewers to read, and
allowed direct entry of responses into the computer database at the time of each
interview. It facilitated implementation of the complex survey design because it could
quickly determine sample eligibility, provide appropriate skipping and branching
routines, and tailor question wording to respondent characteristics.

The survey was conducted between August 1988 and June 1989. It required over
12,000 hours of interviewing and more than 160,000 attempted contacts to administer the
total screener sample of 61,050 telephone numbers and the baseline sample of 4198
person-incidents. Completed screener interviews averaged about five minutes, and
completed baseline interviews averaged about fifty minutes.

Interviewers received extensive training on the study, in both the specifications for
administering the questions and the use of the CATI system. While some veteran
interviewers were trained for approximately one week, new interviewers received two
weeks of training, including several days of practice interviewing, before they were
permitted to conduct interviews with the survey sample. Special attention was given in
training to handling the survey introduction and baseline respondent selection procedures
in order to maximize respondent cooperation with the study. Interviewers were
monitored constantly by supervisors who could hear the interview in progress and
observe the responses entered by the interviewer, using a monitor terminal.

A sample-selection algorithm was built into the CATI questionnaire to process
screener responses and determine eligibility for follow-up while the screener interview
was in progress. When a person-incident was selected by the sampling algorithm for the
follow-up interview, the survey shifted to the second stage, where the CATI program
generated the appropriate series of detailed questions about the selected injured person’s
experience. Interviewers attempted to proceed directly from the screener survey to the
baseline interview. If the injured person was not available to be interviewed at the time
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the screener was completed, interviewers arranged to call back.! Interviews were
conducted only in English.

Response Rates. As noted above, the screener sample consisted of 61,050
telephone numbers. From that sample, screener interviews were completed with a net
sample of 25,761 households (42 percent). In an RDD survey, many of the sample
numbers are not associated with households. Many numbers in our sample were not
eligible for the survey because they belonged to businesses, were disconnected, or were
attached to institutions or other nonhouseholds. Altogether, 18,349 numbers (30 percent)
were eliminated for these reasons. Another 11,000 numbers (18 percent) were never
screened, but we cannot tell whether or not they were associated with households, either
because no one ever answered the number? or no one was willing to report whether or
not the number belonged to a houschold. We suspect that many of those in the latter
group were houscholds refusing before we could even determine eligibility. We
identified a total of 31,812 households eligible for the screener survey (52 percent of the
sample of numbers). We were able to complete the screener with 80 percent of this
sample. Eligible nonrespondents consisted of: refusals, 13 percent of the eligible total
(plus some portion of those not screened); individuals we failed to interview after eight
attempted contacts, 4 percent; foreign language speakers, less than 1 percent; and several
miscellaneous other categories. These completion rates are about the same as those
experienced in most RDD telephone surveys.

As discussed in the section on sampling, we selected 4198 person-incidents for the
baseline survey. This sample produced a total of 2555 completed interviews (61 percent)
and an additional 215 partial completes (5 percent), later eliminated from the initial
analysis files. Nonrespondents were mostly refusals (17 percent) and people we were
unable to recontact for the follow-up interview (17 percent). Several cases were not
baselined because we were unable to confirm the information about the person-incident
identified during the screener interview, the household had moved, or the number was
disconnected.

Among the 708 refusals, 42 percent were from the screener respondent who was
not the selected injured person. In many of these cases, the screener respondent told the

IThe baseline survey did not begin until two months of screening had been completed.
Cases screened before the baseline began were recontacted for the baseline interview.

2Many numbers ring even though they are nonworking numbers, so a repeated no-
answer may be nonworking or a household whose members are often not at home.
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interviewer that the injured person would not want to discuss the details of the accident
because it would be too disturbing to recall. Other refusals came from individuals who
did not want to discuss their accident because they had pending liability claims.

COMPARING THE DESIGN TO OTHER SURVEYS

The Injury Compensation Study reached about 70,000 households in the United
States, using a complex, two-stage design that required a complicated weighting
procedure to derive national estimates. While these estimates may be unique to the
study, the design itself, and the subsequent statistical manipulations, fall squarely in the
mainstream of modern surveys that inform important public policy issues. To place our
design in context, we will briefly discuss two other surveys, the Current Population
Survey and the National Health Interview Survey. What we have to say will be familiar
to the more technically oriented reader; our purpose here is to show other readers that
many of the features of our study will be found in other surveys whose estimates are
frequently cited by researchers and used by policymakers.

Current Population Survey

The primary purpose of the Current Population Survey (CPS)® is to collect labor
force data about the civilian noninstitutional population. The current sample was
originally selected in stages from the 1980 decennial census files, and it is located in
1973 counties, independent cities, and minor civil divisions. It has been updated
continually to account for new residential construction. About 60,000 households are
eligible for interview every month, and questions conceming labor force participation are
asked of each houschold member 14 years old or over. However, once a year, in March,
the labor force questions are supplemented with a number of questions about work status
and work disability. Thus, in addition to many other kinds of data, the CPS provides a
once-a-year estimate of work status and work disability from a sample of about 60,000
households.

CPS estimates are weighted so that they match independent estimates of the
civilian noninstitutional population of the United States for various age, sex, race, and
Hispanic/non-Hispanic strata.

3A brief description of the CPS can usually be found in an appendix to any CPS

report; for example, see either of the Current Population Reports cited earlier in this
Note.
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National Health Interview Survey

The NHIS is a staged probability sample that allows continuous sampling of the
civilian noninstitutionalized population of the United States. Approximately 50,000
households are interviewed each year over the course of a year; samples are drawn in
such a way that weckly samples are additive over time. The survey obtains information
on personal and demographic characteristics, illnesses, injuries, impairments, chronic
conditions, and other health matters.

Since NHIS uses a complex sample, complex procedures are needed to weight
estimates derived from it. Estimates are weighted to account for selection probabilities at
various stages and for nonresponse, and are then adjusted to match independent estimates
of the U.S. population by age, sex, and race.

Injury Compensation Study Baselline Sample

Our baseline survey was drawn from a nationally representative probability
sample of about 60,000 households with telephones. It has approximately the same
sample size as the CPS and the NHIS, although the subsequent weighting is somewhat
simpler. Weighting the baseline survey is simpler because it is a Random Digit Dial
telephone survey, for which a sampling frame is much easier to obtain than for the CPS
and NHIS, both of which use lists of housing units obtained originally from the decennial
census and updated as the decade progressed. Of course, the coverage of the CPS and
NHIS is better, since our survey misses households without telephones (about 5 percent
of the population).

We should also point out that we employed telephone interviewers on a temporary '
basis for the duration of the study, while both the CPS and the NHIS employ full-time
surveyors who conduct face-to-face interviews year in and year out.
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Appendix A

COMPENSATION OUTCOMES SCREENER INTERVIEW:
CATI TRANSLATION

This interview was used to screen households, as described in Sec. III. It includes
verbal translations of the computer instructions for checking internal consistency of
responses and determining question order.
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Appendix B

COMPENSATION OUTCOMES BASELINE INTERVIEW:
CATI TRANSLATION

This interview was used to collect baseline data on injuries, costs, compensation,
and liability claiming behavior. It includes verbal translations of the computer
instructions for checking internal consistency of responses and determining question
order.
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