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Preface

The project summarized here is the first study to focus on how
earthquake hazards affect the large and growing segment of the
population that is disabled. One of our initial discoveries in con
ducting the research was that there is very littl solid data avail
able on the topic. Disabled people are an invisible population in the
disaster research literature, just as, until recently, they have been
in society. We want to stress that the findings and generalizations
in the report represent an attempt to conceptualize the problem
and develop hypotheses; they are only a first step in what needs to
be done in this area. The conclusions and recommendations should
be seen as tentative, rather than definitive. More research is
needed to address the range of problems disabled persons face .in
disaster situations.

Several persons played major supportive roles in the project,
and we want to thank them for their contribution. John C. Archea,
of the State University of New York at Buffalo, developed the in
terview guide used in the study of disabled victims of the 1983
Coalinga, California earthquake and assisted with the Coalinga field
work. Ramona Cayuela-Petak, University of Southern California,
compiled an extensive bibliography on disabilities, participated in
the field work, and assisted with the development of the taxono
mies discussed in Chapter V. Michael Durkin, of Durkin and
Associates, Woodland Hills, California, also contributed to the form
ulations on earthquake-induced hazards to building occupants. Linda
B. Nilson conducted interviews with a sample of Los Angeles Coun
ty nursing home directors to obtain information on earthquake haz
ard mitigation and preparedness measures in those facilities. Guna
Selvaduray, San Jose State University, developed a checklist and
assessed several Los Angeles area buildings from the standpoint of
occupant safety.

We also wish to thank the following individuals who served as
an informal advisory board for the project, providing valuable data
and feedback: Janet Bradford, California Specialized Training In
stitute; Alan Clive, Federal Emergency Management Agency; Denise
Decker, Agency for International Development; Homer Givin, con
sultant, Carlsbad, California; June Isaacson Kailes, Westside Center
for Independent Living, Los Angeles; and Patricia Snyder, American
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National Red Cross, Los Angeles.
William A. Anderson of the National Science Foundation was the

Project Officer for this study. We appreciate his willingness to sup
port a study of this kind as well as the guidance he provided at
various stages in the research.
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CHAPTER I

INTRODUCflON

Since 1983, an interdisciplinary team of researchers at the Uni
versity of Southern California has been examining earthquake haz
ard mitigation and emergency response issues from the standpoint
of members of the population with physical disabilities. The general
objectives of the project are to develop a conceptual framework for
addressing the needs of disabled persons in earthquakes and to pro
vide data that will inform public policy m the natural hazards· and
disability areas.

This work IS part of a general trend in the field of hazards
research that recognizes that populations-at-risk are not homogen
eous undifferentiated masses but rather are composed of various
subgroups with different degrees of vulnerability to, understanding
of, and ability to cope with natural hazards and emergency situa
tions. Recent research (Turner et aI., 1979; Perry and Mushkatel,
1984; Bolin and Bolton, 1986) has focused increasingly on the sig
nificance of racial, ethnic, and socioeconomic differences in hazard
awareness and response. However, until recently, both researchers
and those responsible for natural hazards policy and planning have
virtually ignored those millions of persons whose physical capabili
ties differ from those of the general population. For example, al
though studies of community mental health and human services re
sources in disasters have sought to identify groups with special
needs (Tierney and Baisden, 1979), they do not make any specific
references to the distinctive needs of disabled persons. While
studies on elderly persons in disasters have been conducted (Bell,
1978; Huerta and Horton, 1978; Kilijanek and Drabek, 1979), such
studies do not explore the connection between age and disability or
discuss systematically how disabilities may add to the problems of
elderly persons in disasters. In the area of special policies and pro
grams, a relatively small number of task forces and conferences
have considered the topic of disabled persons in emergencies (see
Levin, 1980, and Clive, 1983, for examples); while numerous recom
mendations were made as a result of these conferences, the major-
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ity of the recommendations were not based on solid research, and
conference participants often did not concur on how best to
achieve improved safety for disabled persons. In view of the lack
of an adequate knowledge base, this is not surprising.

One conference panel which addressed the issue of fIre safety
for disabled individuals (Levin, 1980) pointed out that in order to
increase the safety of persons with disability in fIre situations,
data are needed on the actual physical capabilities of persons with
disabilities; the extent of the need for protective devices and
safety procedures in various settings; the manner in which disabled
persons have coped in actual fIres; and the interaction of disabled
and nondisabled persons with one another when a fIre occurs (for
example, to provide assistance).

Similar information on the needs and coping capacities of dis
abled persons is needed with regard to other hazards, and we in
corporated the above recommendations into our own earthquake
research agenda. What we found is that existing information is ex
tremely sketchy.

The Increasing Significance of the Disabled Population

The need for solid information that can serve as a basis for
improved policies and programs is particularly acute because, in
spite of their relative lack of social visibility and political power,
disabled persons constitute an increasingly large and important seg
ment of the U.S. population. In the sections that follow, we discuss
why physically disabled persons in the population warrant special
emphasis in natural hazards research and policy.

Growth in the Number of Disabled Persons

Several societal features and trends have increased the impor
tance of disabled people as a population at risk from natural haz
ards. First, disability is quite prevalent. There is a large and
growing disabled population, in part because the U.S. is an indus
trialized society with distinctive demographic characteristics and an
advanced health care system.

During earlier periods in history, people tended to die young
from infectious diseases or other acute conditions. Due to improved
nutrition, more effective public health measures, and new medical
treatments, life expectancies in the U.S. and other Western indust
rial societies have increased. At the same time, chronic health
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problems and their attendant physical disabilities have become in
creasingly widespread (Berkowitz, Johnson, and Murphy, 1976;
Fingerhut, Wilson, and Feldman, 1980). As the U.S. population gets
older and lives longer, the management of chronic illness is con
suming an increasing share of health care resources (Strauss, 1975).
Several of the most prevalent chronic illnesses--arthritis, heart
disease, and diabetes, for example--are typically accompanied by
physical impairments or limitations, so their growth is related to
the growth in the number of persons with disabilities.

Disability is also common at the opposite end of the life cycle.
Infant mortality has declined, and the health care system now in
tervenes in seriously disabling physical conditions, such as severe
birth defects, that in the past would have been fatal. As a result,
severely impaired younger members of the population survive, but
may require high levels of physical support.

The proportion of people that is disabled in the U.S. has also
increased because the modern health care system now saves many
victims of acute illness and accidental trauma who, under other
circumstances, would not have survived. In many cases, those saved
have been relatively young persons, who were subsequently left
with residual physical impairments. Examples of this group include
people affected by earlier polio epidemics who are now adults and
people who have lost mobility in their limbs because of serious spi
nal cord injuries.

Other societal features also contribute to higher rates of dis
ability. Modern transportation systems, together with high rates of
transportation related accidents, clearly add significantly to the
number of disabled persons. Lifestyle choices that persist in indus
trial societies despite trends to the contrary--Iack of physical ex
ercise and high rates of cigarette smoking, for example--are related
to chronic illnesses such as heart disease. Moreover, workers are
exposed in the workplace to hazardous substances, such as asbestos
and coal dust, that can cause significant physical impairments.

Currently, an estimated 36 million people in the U.S. have some
degree of disability. It has been estimated that "by the year 2000,
there will be one chronically ill, over sixty-five, or disabled citizen
for every able-bodied person in the country" (Bowe, 1980, p. xiv).

Increased Integration into Society

Besides this lDcrease in numbers, there has also been increasing
variation in the settings in which disabled persons can be found. In
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the past, disabled people tended to be residentially and institution
ally segregated. Now, due to changes in the economy, law, and pub
lic policy, they are more widely dispersed throughout society. Al
though the rate of unemployment among disabled people remains
very high, people with disabilities are becoming more numerous in
the labor force. One factor in this trend is that, as the U.S.
economy has become more service oriented and technologically
sophisticated, physical qualifications have become less important as
criteria for employment. Automation and improved safety in the
workplace have reduced the risk of on-the-job injury for both dis
abled and nondisabled workers. Studies comparing the productivity
and safety records of the two groups suggest that the performance
of disabled workers is equal to or better than that of their able
bodied counterparts (Allan, 1%3; Nathanson, 1977; E.!. Dupont,
1982).

The entry of disabled persons into the workforce has been en
couraged by legislation, mainly at the federal, level, that attempts
to remedy previous discriminatory practices. The most significant
legislation in this area is the Vocational Rehabilitation Act of 1973.
Sections 501-504 of the act were designed to end discrimination
based on physical disability in workplaces and public facilities.
Section 504 states that "no otherwise qualified handicapped indivi
dual . . . shall, solely by reason of his handicap, be . . . subjected
to discrimination under any program or activity receiving Federal
fmancial assistance." Disability subsequently became an element in
employers' affirmative action programs, along with race, ethnicity,
gender, and religious beliefs.

Greater integration of persons with disabilities was also encour
aged by legislation to make the built environment more accessible
to people with physical limitations. In 1968, a federal law was
passed to remove architectural barriers, but as of the early 1970s
the law was not being effectively enforced. Section 502 of the 1973
Vocational Rehabilitation Act created the Architectural and Trans
portation Barriers Compliance Board to enforce the law and encour
age the removal of both architectural and "attitudinal" barriers to
integration of the disabled. Such actions indicated an "implicit offi
cial recognition that such barriers have been a major source of the
segregation of disabled persons in workplaces, transportation, public
facilities, and other environments" (Hahn, 1983, p. 41).

Disabled children began receiving increased legal protection in
the mid-1970s, with the passage of the Developmentally Disabled
Assistance and Bill of Rights Act and the Education for All Handi-
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capped Children Act (Public Law 94-142). The latter prohibits public
schools in the U.S. from rejecting children based on their disabili
ties. The law also requires that the education of each disabled child
take place in the least restrictive environment and that education
be consistent with the individual needs of the child. Rather than
segregating disabled children into special schools, educational policy
now emphasizes "mainstreaming" both physically and developmentally
disabled children.

In addition to legislation at the federal level, many states have
also passed laws protecting the rights of disabled persons in a wide
range of areas, from housing to education, credit, and insurance.
The areas most commonly covered in state statutes are employment,
housing, and public accommodations (Sales et al., 1982).

Two other trends, deinstitutionalization and the independent
living movement, have also led to changes in the residency patterns
of people with disabilities. Prior to the 1960s, people with physical
limitations, as well as mentally ill and mentally retarded persons,
were likely to reside in special institutions such as state hospitals
and nursing homes. In many cases, the only treatment given in such
facilities was rudimentary custodial care. Little consideration was
given to the appropriateness of such institutional placements for
the individual or to the possible iatrogenic effects of institutionali
zation. Beginning in the 1960s, however, legal and fiscal pressure
brought about the closing of many such institutions and the release
of numerous residents, including people with physical disabilities,
into less· restrictive community settings.

In the early 1970s, the Independent Living (IL) movement began
to gain influence, particularly among young adults with disabilities.
A civil rights, advocacy, and self-help movement, IL emphasizes the
goals of self-sufficient community living and maximum autonomy for
disabled persons (De Jong, 1979). IL has been helped along not only
by policies such as those discussed above, which are aimed at re
moving environmental barriers, but also by legislation. The Housing
and Community Development Act of 1974 made federal funds avail
able to support housing for people with disabilities. Disabled per
sons now qualify for HUD "Section 8" rent subsidies, which help
enable them to live independently. State laws also provide housing
assistance. For example, in California, Senate Bill 49 provides after
care assistance that subsidizes rents for physically, developmentally,
and mentally disabled persons who are able to live independently or
semi-independently in the community but who are unable to afford
housing. In 1978, amendments to the Vocational Rehabilitation Act
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provided additional funds for programs; under Title VII of Public
Law 95-602, the federal government provides funds specifically ear
marked for independent living programs for people with disabilities.

In light of these changes, the disaster-related needs of indivi
duals with disabilities take on a new significance. The fact that
persons with disabilities are now more integrated with the general
population in schools, workplaces, and other settings means that
they now face the same range of hazards as members of the gener
al public. At the same time, however, their ability to cope with
these hazards may not be as great. Moreover, safety features and
preparedness programs designed to protect nondisabled persons may
not offer their disabled counterparts an equivalent degree of pro
tection. To a person who uses a wheelchair, the sign above the
elevator in high-rise office buildings that states "In Case of Fire or
Earthquake, Do Not Use Elevator, Go to Stairways" must seem
ominous indeed (Hahn, 1982).

As noted above, until relatively recently disabled persons tended
to spend much of their lives under the care and supervision of
others. They lived in specialized institutions, attended special
schools, and the expectation was that they were assisted in the
performance of everyday activities by family members or other
caretakers. Individuals with disabilities were viewed as dependent
persons who would require assistance in emergency situations. With
the exception of public safety agencies and the custodial institu
tions themselves, providing emergency assistance was not defmed as
the responsibility of most organizations or of the community at
large. The situation is quite different today. Disabled persons par
ticipate more in the mainstream of social life and increasingly
choose to live independently. There is also a large and growing
population of elderly persons with activity limitations who live
alone, without family members to care fo: them either in normal
times or in emergencies. The issue of safety, once considered
mainly the province of the family or the specialized institution
charged with caring for the disabled individual, is now an issue
that must be considered by a range of organizations and institu
tions in both the public and the private sector. The challenge is to
develop programs that are responsive to the needs of this growing
and diverse population and that recognize both their right to in
dependence and self-sufficiency and their right to protection from
safety and health hazards.
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Aims of This Research

This study consisted of several interrelated tasks. We recognize
that disabilities vary in the extent to which physical capacities
such as hearing, seeing, and mobility are affected; we assume that
these different capacities are related to the ability to cope
independently in emergencies. For this reason, our fIrst objectives
were to 1) develop a conceptual framework for classifying the large
number and wide range of disabilities and 2) relate the different
categories of disability to earthquake-generated needs, such as the
need to take self-protective measures.

Policies and programs to increase the safety of a population at
risk must be based on an understanding of the risks faced by that
population. We quickly became aware that no work had been done
that specifIcally addressed disaster-related needs of persons with
disabilities. Thus, we undertook a second task to assemble as much
data as possible on the size and demographic characteristics of the
disabled population, both in the U.S. and in areas with high earth
quake potential. From this data base, we hoped to make generali
zations that could help inform mitigation and preparedness policy.
Part of this work involved an exploratory study to determine where
and in what types of buildings disabled persons are most likely to
reside in the earthquake-prone Southern California region.

Realistic earthquake safety planning for people with disabilities
must be based on accurate information about what these individuals
can and cannot do in the earthquake situation. A third aspect of
our work involved reviewing the literature on topics such as how
disabled people cope in disaster situations and what special risks
they face. We also attempted to obtain as much information as pos
sible on how persons with disabilities coped in recent earthquakes,
both through reviewing the literature on occupant behavior and
conducting our own study of victims of the 1983 Coalinga (Cali
fornia) event.

A fourth task focused on specialized facilities for disabled per
sons. Recent years have seen an increase in both the supply and
the utilization of long-term care facilities in the U.S. (Dunlop,
1979). The majority of the residents in such facilities tend to be
physically or mentally disabled. In fact, a major dimension of dis
ability--dependency or the inability to engage in self-care activi
ties--is the most important reason why individuals enter nursing
homes. Unlike hospitals, which are short-stay, acute-care facilities,
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nursing homes have a long-term responsibility for the care of dis
abled persons; residents face an ongoing risk if safety issues are
not adequately addressed at the facilities in which they reside. Like
hospital patients, nursing home residents who are physically limited
are dependent on those in charge of the facility to take measures
to ensure their safety. Obviously, nursing home operators bear a
great deal of responsibility for the safety of residents.

In the U.S., most nursing homes are businesses, rather than
public or nonprofit institutions. They must comply with numerous
regulations and be accountable to various agencies in areas as di
verse as facility design, building safety, staffing, and patient care,
and still remain profitable. Disaster preparedness must compete with
many other priorities for funds and staff attention, and we were
interested in determining how much attention is actually being
given to the earthquake problem. Thus, another important task in
the study involved an assessment of the extent to which the
management of nursing homes in areas of high seismic risk are
aware of and taking steps to mitigate earthquake hazards.

Organization and Content of Chapters

Chapter II presents a conceptual model of disability and dis
cusses variOUS ways in which disability has been defmed for public
policy purposes and a rationale for viewing disability in sociopoli
tical terms. The chapter also contains an overview of how disaster
planners view disabled persons. In Chapter III, we summarize survey
data on the size and characteristics of the disabled population and
present data on the residential patterns of disabled persons in Los
Angeles. Chapter IV discusses the risks and physical challenges dis
abled persons can expect to face in an earthquake situation and
reviews the literature on disaster-related injuries. Chapter V con
siders earthquake effects on buildings and their likely consequences
for disabled building occupants; it also contains material from
earthquake-effects scenarios, developed through on-site inspections
at different types of facilities, that gives special emphasis to the
likely needs of disabled persons. Chapter VI focuses on the topic of
earthquake preparedness and response programs, both in the com
munity and in nursing homes. Chapter VII presents propositions and
generalizations derived from the research and discusses alternative
approaches to mitigating the hazards this population faces.
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CHAPTER II

CONCEPTS AND MODELS
IN THE STUDY OF DISABILITY

Concephlalizing Disability

One of the fIrst tasks addressed in this project was to adopt a
framework for conceptualizing disability that recognizes its distinc
tive characteristics. As used in this report, the term disability re
fers to the total or partial limitation of an individual's performance
of typical social roles that is associated with a physical or mental
impairment. Besides differing in their severity, disabilities vary in
their permanence; for some persons, a disability is chronic or ir
reversible, while for others--such as an accident victim who is
undergoing physical therapy and is expected to recover--it is a
temporary condition.

For conceptual clarifIcation, it is important to distinguish the
term disability from other related terms such as pathology, disease,
physical impainnent, and activity limitation. These terms are not
synonymous; for example, not all physical illnesses result either in
impairments or in disabilities, and not all disabilities stem from
illness or injury. Depending on various factors, particularly the
societal response to the impairment, the same type or degree of
physical impairment mayor may not result in a disabling condition.

Several conceptual frameworks have been developed to describe
disability. Ours draws upon the work of Howards, Brehm, and Nagi
(1980) and the World Health Organization (1980). As used in our
discussions, the word pathology (illness or disease) refers to an
abnormal physiological or mental condition, which may be acute or
chronic. The term impainnent refers to a deviation in some aspect
of the body's structure that is the residual effect of illness, injury,
genetic factors, or the environment (although such agents do not
always produce impairments).

Functional or activity limitations are restrictions on various
types of daily living activities that individuals may experience as a
result of impairments. Examples of activity limitations include dif-
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ficulties with walking, bending, lifting objects, and engaging m
self-care activities. Much of the literature in the rehabilitation area
centers on how to develop appropriate, reliable, and valid measures
of limitations in the activities of daily living (ADL) (see Gresham
and Labi, 1984, for an overview of these methods).

The relationship between impairments and functional limitations
is not straightforward. Not all impairments lead to functional limi
tations; many impairments are inconsequential for an individual's
performance, and others can be corrected. Different impairments
can result in similar functional limitations (blindness, for example,
can stem from many different physical causes), and two individuals
with similar impairments can have different functional capabilities.

The Social Dimension of Disability

This discussion conceptualizes disabilities as an "inability or lim
itation in performing social roles and activities" (Nagi, 1976, p. 441)
that is the result of a combination of individual and socioenviron
mental factors. What makes disability distinct from the other terms
mentioned above, is that the concept has a social dimension. There
are several senses in which disability is social. First, the term dis
ability implies a lowered ability to carry out prescribed social roles
or activities that are considered usual, typical, or appropriate for
members of a particular culture. Since roles differ for various
groups in society, criteria for identifying someone as disabled also
differ. For example, for adults under 65, disability is usually de
fmed in terms of roles such as work and housekeeping. For older
persons, beyond what our society considers working age, the degree
of disability is assessed relative to such activities as self-care or
the performance of daily activities such as housework or cooking. A
person with a particular impairment or activity limitation might be
identified as disabled or nondisabled, depending on his or her age
and role responsibilities. A child would be considered disabled if he
or she had a functional limitation that interfered with involvement
in play activities or school attendance.

Second, while everyone is limited in the extent to which he or
she can perform some tasks, not all activity limitations constitute
disabilities, because not all activities have the same social signifi
cance. For example, only a few persons have the capability to be
world-class athletes or opera singers, but for the vast majority of
persons, the inability to perform such roles successfully is not con
sidered a disability. Disabling conditions are those that limit in-
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dividuals in the performance of key social roles that are expected
of most members of their age or status group.

Third, disability has a social dimension because the social con
text shapes the life chances of disabled individuals and thus can
strongly influence both the nature and the extent of disability.
Technology, law, public policies, organizational practices, and the
attitudes of other members of society have an impact on the extent
to which physical impairments limit activity and constrain role per
formance. The defInition of disability, policies concerning the pro
vision of income assistance and rehabilitation services, and out
comes for affected individuals differ across nations and cultures as
a result of social, economic, and political factors. Examples of such
factors include: the extent of the economy's demand for labor; the
age composition of the population, including the work force; and
the political ideology of the society, as reflected in government
policies (Noble, 1979). In contrast with industrialized countries,
developing nations have tended to focus on basic health-care issues
and have only recently begun incorporating rehabilitation into their
health planning (Safilios-Rothschild, 1981). Even among the indus
trialized nations, policies and programs differ (Copeland, 1977;
Albrecht, 1981; Hammerman and Maikowski, 1981).

It is possible to cite many examples that illustrate the relation
ship between social factors and disability. For example, attitudinal
barriers that discourage the hiring of cognitively impaired persons
contribute to their work-disabled status. Before affIrmative action
programs and regulations existed to ensure access to buildings by
disabled people, many physically impaired individuals were work
disabled not because of the extent of their functional limitations,
but rather because of employment discrimination and architectural
barriers that made working in some settings impossible.

Sigelman, Vengroff, and Spanhel (1984) have developed a model
of disability that shows that the relationship between limitations in
functioning and disability is not direct, but is mediated by a num
ber of environmental factors (see Figure II-I). In this model, im
pairments are manifested in limitations in various life functions
(mobility, health, communication, etc.) which interact with environ
mental variables (e.g., the physical and social environment), which
in turn feed back to affect life function limitations and also di
rectly influence life outcomes. (Disabilities in the areas of work
and independent living are included among life outcomes.)
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Figure 1l-1: Relationship Between Impairments and Disabilities
Source: Sigeiman. Vengrotf. and Spanhel (1984)
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Models of Disability

At least three different conceptual models have informed public
policy on disability: the medical, economic, and sociopolitical
models. Each is based on a different set of assumptions, defmes
disability in a distinctive way, and suggests different approaches to
ameliorating the problems of the disabled (see Hahn 1984a, 1984b,
and 1984c, for more detailed discussions of these distinctions).

According to the medical approach, a disability is a physiological
or mental condition caused by an illness, impairment, or other fac
tor, and it should be treated as a medical problem, by means of
therapy and rehabilitation. The medical perspective groups disabili
ties into various categories based on etiology or symptoms.

For several reasons the medical model is probably the most in
fluential perspective on disability. The medical and health-care pro
fessions have high prestige in society, and members of these pro
fessions have established themselves as authorities on the origins
and management of disabilities. This is the case even though dis
abilities are not diseases and despite the medical profession's slow
ness in developing strategies to provide care for analogous con
ditions such as chronic illness (Strauss, 1975). Physicians have con
siderable influence over the lives of disabled persons because they
commonly serve as gatekeepers concerning eligibility for assistance
for disabled persons. Participation in most disability and rehabilita
tion programs is dependent on a medical determination.

One consequence of accepting this view is that disability comes
to be thought of as an individual-level characteristic. Disability is
seen as stemming from the individual's impairments and limitations;
the influence of the social context is obscured. Employing the
medical prescriptive also de-emphasizes the fact that people with
different disabilities often have common problems, regardless of the
origin or type of disability.

Acceptance of the medical model has had a number of other
consequences for disabled persons and for society. To the extent
that disability is seen as a medical problem, the disabled person is
required to assume the "sick role" (Parsons, 1951), which may lead
to increased dependence on health and human service delivery sys
tems. Because of the model's emphasis on the diagnostic categories
that distinguish disabilities, disabled people are encouraged to en
gage in rehabilitative activities that center on specific disorders,
such as blindness and deafness, even though they may have common
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problems and interests, regardless of the nature of their impair
ments.

Further, self-help and mutual support activities and efforts to
influence policies, legislation, and programs have tended to center
on specific categories of disabilities, such as developmental disabil
ities, rather than on the broader concerns of all disabled people.
Groups representing persons with different disabilities have tended
to compete with one another for available research and program
ming funds rather than to cooperate in obtaining funds to assist
the broader disabled community.

Finally, since disability is defmed in the medical model as a
characteristic of the individual, the ameliorative approaches sug
gested are typically individual-level strategies (e.g., training in the
use of prosthetic devices, job training) that focus on helping the
individual fit into society. While such strategies are certainly ap
propriate, so are societal-level interventions that would prevent
disability or ameliorate its negative consequences and attempts to'
fmd collective, rather than individualized, solutions for the prob
lems disabled persons confront.

. The economic model defines disability as a health-related limita
tion or lack of ability that restricts the amount or type of work an
individual can do. The main focus in economic approaches to dis
ability is the rehabilitation of individuals for gainful employment.
The economic model has guided income assistance policies in the
U.S. since the time they began; disability benefits have typically
been offered first to workers in important segments of the economy
and to those whose work contributed to national interests (e.g.,
veterans) (Albrecht and Levy, 1981).

The economic model is exemplified in the policies of agencies
such as the Social Security Administration (SSA) and departments
of vocational rehabilitation. Programs such as SSA's Social Security
Disability Insurance (SSDI) provide income for those unable to work
due to a physical or mental impairment. Vocational rehabilitation
programs focus on restoring the individual's capacity for earning an
income in the competitive job sector.

Some policies based on an economic defmition of disability em
phasize the notion that disabled persons can become economically
productive members of society. Programs are justified in terms of
the positive impact they have on individual income and the nation's
economy. Bowe (1980) argues that employment-centered rehabilita
tion programs for disabled persons are among the least expensive
and most cost-effective government programs, with the potential
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for returning three dollars for every dollar of funds invested. Ac
cording to some criteria, the economic approach to disability repre
sents an enlightened view of the problem.

However, the economic model also has limitations and drawbacks.
Among the more obvious is the fact that the deftnition of disability
it employs does not encompass disabled persons who are not in the
work force, such as children and persons who are beyond working
age. The economic model also ignores persons with physical limita
tions who are able to work. According to the economic deftnition
of disability, a paraplegic with a job is not considered disabled,
while a paraplegic who is not currently working is.

Other problematic aspects of the economic approach are less
obvious. Like the programs influenced by the medical model, voca
tion rehabilitation programs tend to focus on individualized solu
tions such as job training rather than on environmental modiftca
tion and other social remedies for the problems of disabled persons.
Moreover, the economic model seems to take for granted the idea
that the ability to work is determined mainly by an individual's
physical abilities and functional capacities, and not by other fac
tors. Critics of the economic/job rehabilitation approach argue that
this is not necessarily the case; in a post-industrial, technological
society like ours, the great majority of jobs can be performed by
people with a variety of different physical capabilities. These
critics point out that the idea that particular jobs can only be per
formed by people with particular abilities is no longer viable, if it
ever was.

Additionally, despite its emphasis on jobs, the economic model of
disability tends to downplay the role of the economy and the em
ployment market in influencing who is classifted as disabled. Rates
of disability change with fluctuations in the economy and with the
demand for labor (Howards, Brehm, and Nagi, 1980). As noted else
where in this report, during World War II there was a decline in
unemployment rates for people with disabilities, because physical
requirements for hiring were waived. During times when the econ
omy is poor, more people are included among those receiving dis
ability assistance than during more prosperous times. Disability
rates vary by race and sex, even among individuals with similar
levels of physical impairment (Nagi, 1976). Such patterns call into
question the notion that disability is purely a matter of whether or
not a person is physically able to perform a job.

The sociopolitical approach views disability in a radically differ
ent manner. According to the two views discussed above, disability
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is a property of individuals and a consequence of some antecedent
physical or mental condition that restricts the individual. According
to the sociopolitical approach, on the other hand, a disability is the
consequence of environmental and social factors that interact to
restrict the capabilities of some individuals.

According to the sociopolitical view, disability has its ongms
not in the individual but in the socioenvironmental field. In the
case of a paralyzed individual, for example, disability is· seen as
resulting not from the physical condition per se but rather from 1)
the social stigma that results from being physically different in a
society that emphasizes idealized models of physical appearance; 2)
environmental barriers that make mobility difficult; 3) discrimina
tory employment policies that define the person as lacking the po
tential to be productive and thus exclude the individual from seri
ous consideration for jobs; and 4) cultural beliefs that devalue the
person's worth and capacity for contributing to society. As this
example illustrates, when a disability is considered from the stand
point of the sociopolitical approach, the emphasis shifts from a
focus on the individual and his or her physical condition or ability
to work to a consideration of the broader social, cultural, econom
ic, and political environment that "creates" the disability.

Adopting a sociopolitical model necessitates a shift, not only in
how disability is conceptualized, but also in approaches to disability
policy. According to the sociopolitical model, people with disabili
ties should be viewed as members of a minority group--victims of
stereotyping, prejudice, and discrimination. Physical impairments are
the equivalent of traits such as skin color, gender, and age, which
are also used to justify unequal treatment. Indeed, in this view,
many of the functional limitations and incapacities of members of
the disabled population can be traced, not to their own lack of
ability to adapt, but to decisions made about planning, design,
architecture, the organization of work, and the delivery of services
that fail to take into account people who differ from the societal
norm or ideal. Numerous features of contemporary life--buildings,
offices, factories, transportation systems, housing patterns--combine
to create a "disabling environment." The disabling environment,
stereotyped attitudes, and discriminatory practices serve to perpetu
ate the disadvantaged status of disabled persons.

According to the proponents of the sociopolitical approach,
these various forms of unequal treatment have the same negative
effects on impaired persons as they have on the members of other
minority groups: the disabled individual is socially isolated, lacks
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self-esteem, and may even internalize widely held myths about the
capabilities of disabled people. Disability thus becomes a self-ful
ftlling prophecy.

The critique offered by the sociopolitical perspective is similar
to the approach that was advanced by labeling theorists in the area
of social deviance (Lemert, 1951; Scheff, 1966). According to this
approach, a condition such as mental illness, or physical disability,
does not exist objectively as a trait of an individual so much as it
is produced through a combination of factors: the way others in
society react to and treat the individual; the roles and statuses to
which the individual is relegated; and the options that society
makes available to the individual. In the disability area, some
writers (e.g., Friedson, 1965; Illich et al., 1977) argue that the
health professions play a key role in labeling individuals in our
society as disabled. Taking a labeling approach, if persons with
physical impairments are labeled as different, assumed by others to
be limited in various ways, treated as incompetent, sick, or child
like by able-bodied members of society, and constrained by their
physical environments, then they will eventually tend to behave-
and think of themselves--accordingly.

The sociopolitical view of disability also makes assumptions that
are similar to the perspective in sociology that argues that social
problems do not exist objectively, but instead are socially con
structed (Blumer, 1971; Spector and Kitsuse, 1973). According to
this perspective, whether or not a condition or situation (like drug
use, mental retardation, herpes, hyperkinesis, or disability) is de
fIned as a social problem and how the societal response to the
problem is structured are dependent upon the activities of various
interest groups in society. A key idea in this approach is that sec
tors, groups, and institutions that have something to gain in the
process shape both how the problem is defIned and what solutions
to the problem will be considered. In the case of disability, as with
many other problems that have a physiological dimension, the prob
lem-defmition process has had several consequences. First, the
medical and rehabilitation professions have defIned the problem in
medical terms. Second, bureaucratic record-keeping practices have
been developed that make it seem as if disabilities have an objec
tive reality. Third, individualized solutions (e.g., physical therapy
and rehabilitation) have been emphasized because these are the
kinds of interventions that benefIt influential groups (Albrecht and
Levy, 1981). Those who adhere to the sociopolitical view argue that
this is not the only way--and not the best way--to respond to the
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needs of disabled persons.
Several tenets of the sociopolitical approach have begun making

their way into discussions of public policy. For example, responding
to the failure to enforce Section 504 of the Rehabilitation Act of
1973, which prohibits discrimination based on disability, many dis
abled people began increasingly to defme the problem of disability
in civil rights terms. More and more this group is defming itself
and being defmed as a minority group that has been assigned a
second-class position in society and otherwise segregated and dis
criminated against.

One consequence of this change in perception has been m
creased political involvement by disabled persons. In the past, dis
ability programs and policies were mainly developed by professionals
and experts, but recently, disabled persons have begun to form po
litical organizations and lobby for changes in legislation and public
policy. Their focus has shifted from a concern with combatting
physical limitations and individualized attempts to "overcome"
handicaps to efforts to modify disabling aspects of the environment
and eliminate arbitrary qualifications for employment (Halm, 1985).

In attempting systematically to address the question of earth
quake-related needs of disabled persons, we were guided by several
assumptions. First, the sociopolitical perspective seems to be the
most appropriate model for characterizing the situation of disabled
persons with respect to the earthquake hazard. Second, since there
are many types and degrees of disability, it is obvious that disabled
individuals will have differing needs and capabilities in earthquakes.
Some disabled individuals may be just as capable of self-sufficiency
during and after an earthquake as nondisabled persons, while others
may be almost totally dependent on caretakers, family members, or
fellow employees for assistance. Third, disabled persons are found
in a variety of settings, from independent living situations to total
institutional care, and these differences can be expected to affect
their needs and abilities in an earthquake as well as their expecta
tions about what others will do with and for them. Fourth, like the
able-bodied population, the disabled population is heterogeneous
with regard to traits such as race, ethnicity, education, and income.
All these factors are related to earthquake awareness and response
capability. We thus concluded that it is not possible to generalize
about how disabled persons as a category will respond in an earth
quake or to discuss the needs of the "typical" disabled victim. In
stead, we emphasize the dimensions along which disabilities and
physical settings vary and point out the significance of these varia-
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tions in the earthquake situation. These points are elaborated m
the chapters that follow.

19



CHAPTERm

THE EPIDEMIOWGY OF DISABILI1Y

A first step in developing policies to increase the earthquake
safety of people with disabilities is to determine the size, charac
teristics, and disaster-related needs of this population. Ideally, it
would be desirable to learn as much as possible about the preva
lence of different forms of disability, the degree of physical im
pairment that is associated with each of the various disabilities, the
social characteristics of the disabled population, their residential
patterns, and other attributes that could have policy relevance.
Unfortunately, existing data on the disabled population offer little
in the way of defInitive answers on such topics. However, the data
do include enough general information on disabilities to be of some
use in policy formulation.

The discussion that follows is in no way meant to be a defIni
tive and comprehensive treatment of the epidemiology and demo
graphy of disability. Instead, we will 1) present descriptions of
major surveys in the disability area; 2) summarize some of the im
portant fmdings from these surveys; and 3) attempt to illustrate
how data on the prevalence of disability and the residential pat
terns of disabled persons might be used by policy makers and
emergency managers.

Sources of Data on Disabilities

The U.S. Census and Specialized Surveys
In both 1970 and 1980, the U.S. Census questionnaire contained

a limited number of questions on disability. In 1970, three questions
were asked concerning the degree and duration of work disability
for persons age 14 to 64. In the 1980 census, questions centered on
work disability for persons of working age and limitations in the
ability to use public transportation for persons 65 and over. The
census data are useful for some purposes. For example, they can be
used to estimate the number and socioeconomic characteristics of
disabled persons living m a community and to plot their residential
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patterns (see our own analysis of the greater Los Angeles
one such application). However, these data do not contain
tion on the nature of respondents' disabilities, and there
question about the statistical reliability of the items
1979).

The 1976 Survey of Income and Education, also conducted by the
u.S. Bureau of the Census, includes several questions on disability
(although gathering data on disabilities was not its primary pur
pose). The questions, asked for each household member, concern
limitations in school attendance and work, limitations in self-care,
and the duration of the disability.

Data on some members of the disabled population are also col
lected in special surveys of 1) persons with relatively rare disabili
ties who would not be found in sufficient numbers in random
sample surveys of the general population; and 2) individuals whose
disabilities could cause them to be undercounted in conventional
surveys. The fIrst category includes surveys such as the National
Multiple Sclerosis Study, conducted in 1976 by the National Insti
tute of Neurological and Communicative Disorders and Stroke (Baum
and Rothschild, 1983). The National Census of the Deaf Population
(Schein and Delk, 1974) is an example of the second category.

National Surveys
Several national surveys of the general population have been

designed to provide estimates of the prevalence of various disabling
conditions and activity limitations. The National Health Interview
Survey, administered by the National Center for Health Statistics,
is the result of face-to-face interviews conducted periodically since
1977 on a sample of U.S. households. It contains a number of dis
ability-related items, including questions on the extent of the limi
tations on major activities (ability to attend school, work, or per
form self-care activities) for persons in all age groups with chronic
health conditions and impairments.

The 1966 and 1972 Social Security Administration surveys include
members of the u.S. population age 18-64 (20-64 in 1972) who were
not living in institutions. These surveys contain questions about
limitations in the ability to perform work and housework. Disabili
ties are classifIed into three categories according to severity.

These surveys yield rough estimates of the proportion of the
population in some age groups that have a disability or an activity
limitation. However, the information they provide is not really com
prehensive or detailed. Most of the studies take an economic ap-
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proach to disability; a disability is dermed as a condition that
limits a person's ability to work. Recently, the National Health
Survey broadened its focus, recording data on the activity limita
tions experienced by older persons and young children. For those
beyond working age, data are obtained on limitations in the ability
to engage in basic self-care activities such as preparing food and
eleaning.

Also consistent with the economic view of disability, most sur
veys sample only among members of the working-age population-
usually those between 18 and 64. Relatively little information is
provided on persons 65 and over, except in the National Health
Survey. Since disabilities increase with age, surveys underestimate
the number of disabled persons. Focusing only on noninstitutional
ized persons has the same effect. Most surveys provide no informa
tion on the prevalence of disabilities among younger members of
the population, because those under 16 or 18 are typically not inc
eluded.

Besides lacking information on some dimensions of disability and
some groups in the population, national surveys are not designed to
explore the relationship between physical impairments and activity
limitations. The surveys tend to focus on one or the other of these
facets--that is, either the physical impairment or the activity limi
tation--but not both. One national survey that does explore such
links was conducted by Nagi (1976). In this study personal inter
views were conducted with 8,000 adults in a random sample of U.S.
households. The objective was to determine the prevalence of phys
ical and emotional impairments and to specify how these impair
ments are related to limitation in work and independent living.

Survey Fmdings

Rates of disability found in various national surveys are not
comparable, because of differences in the age ranges sampled, the
dimensions of disability measured, the time references used in ques
tions, and data collection methods. Despite this lack of compara
bility, data from national sources at least make it possible to char
acterize and generalize about some sectors of the disabled popula
tion. The following are examples of the kinds of relevant informa
tion surveys can provide:

• Most estimates of the prevalence of disability in the working
age population in the U.S. range between 11% and 14%.
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• Rates of disability increase with age. While an estimated 3% of
those between 16 and 24 and 5% of those 25-34 are disabled, the
rate jumps to about 30% for those 65-74.

• Most working-age disabled persons live with families, but about
14% live alone. About 16% of those who reported having chronic
activity limitations in the 1980 Health Interview Survey lived
alone.

• Disabled persons are much more likely to be unemployed and
living in poverty than their nondisabled counterparts.

• Rates of disability vary by race and ethnicity. Blacks, in par
ticular, have higher rates of disability than whites.

• About 10% of the u.S. population has a major activity limita
tion. The proportion of the population with major activity limi
tations increases with age, with about 18% of all persons 45-64
and one-fourth of persons 65 and over reporting a major limita
tion in 1983.

• As of 1977, an estimated 6.5 million persons or 3% ofthe
civilian noninstitutionalized population used one or more special
aids (canes, special shoes, braces, walkers, etc.). Canes and
walking sticks were among the most common aids; 645,000 per
sons reported using wheelchairs, and half these individuals use
them all the time.

From the standpoint of program planning and policy development
In a number of different areas, including hazard mitigation and
emergency management, these kinds of data are useful. For exam
ple, since disability is more prevalent among the older population,
communities that have large numbers of older persons--retirement
communities, for example--can assume that they have a larger than
average disabled population and can plan accordingly.

Additional data on the demographic characteristics of the dis
abled population will be presented below; statistical summaries by
Mathematics Policy Research (1984) and the u.S. Bureau of Census
(1980) also provide background information on persons with dis
abilities.

Data on People with Disabilities in California

The discussion that follows focuses on data on the disabled pop
ulation of one earthquake-prone state--California. The information
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has been taken from the California Disability Survey and the 1976
Survey of Income and Education. The California Disability Survey
(CDS) was conducted in 1978 by the University of California Survey
Research Centers at Berkeley and UCLA for the California Depart
ment of Rehabilitation. The CDS consisted of telephone interviews
with disabled and nondisabled adult members of 30,000 California
households. The main objectives of the survey were to determine
rates of disability both statewide and for the 26 Department of
Rehabilitation districts and to determine the characteristics of the
disabled population. The CDS obtained information not only on work
disability but also on activity limitations, physical dependency, and
other dimensions of disability. Regarding the social and demographic
characteristics of disabled persons, the survey results discussed
below are quite similar to the fmdings in larger national surveys
such as the 1966 and 1972 Social Security Administration surveys,
but they are more recent.

Prevalence of Disabilities
The CDS found that approximately 1,450,000 persons age 16-64

in California's population (which at that time was 13,834,(00) had a
work or housework disability that had lasted for at least three
months. This constitutes approximately 10.5% of the working-age
population; the percentage would be substantially higher if persons
65 and over were included in this count. Of this group, an estima
ted 1,050,000 were classified as severely disabled according to the
study criteria--that is, they were classified as limited in the ability
to work, with serious physical or mental impairments as well as
significant activity limitations.

Social and Demographic Characteristics
As noted above, the CDS found many of the same patterns that

had been uncovered in other surveys. There was a close relation
ship found between age and disability. Only about 1.5% of the sur
vey population under 25 were severely disabled, compared with 22%
of those 60-64. Consistent with other studies, women were found to
have higher rates of disability--including severe disability--than
men. This gender difference was interpreted as being due to men
having higher rates of mortality than women as well as to disabled
women being in a more disadvantaged position in the job market
than disabled men.

Ethnic groups were found to have different rates of disability.
Such differences are due to some extent to differences in the age
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composItion of the ethnic groupS. For example, the Hispanic popula
tion tends to have a large proportion of young people, and dis
ability is relatively uncommon among the young. It was thus neces
sary to adjust rates to take these differences into account. Age
and sex-standardized rates of severe disability were found to be
highest for blacks (15.6%) and lowest for Asians and persons with
Pacific-island ancestry (3.4% and 4.3%, respectively).

The CDS found that rates of disability are higher for inner-city
and rural California residents than for those living in suburban
areas. Again, this was largely due to age differences; the suburban
population is relatively young, and older residents are more heavily
concentrated in urbanized and rural areas in California. According
to the CDS, the majority of persons who are disabled are married.
Statistically, however, disabled persons are less likely to marry and
more likely to be divorced or separated than those who are not
disabled.

The CDS did not request information on income from respon
dents. However, the survey did attempt to determine whether or
not respondents were working or "in the labor force" (either work
ing or seeking work). The majority of the severely disabled respon
dents were found to be not in the labor force; that is, they were
not working and did not expect to fmd work. About one-half of
the disabled respondents were receiving public assistance payments
of various kinds. Social Security payments were the largest source
of income assistance for disabled persons, while other income
sources included public welfare, workers compensation, and unem
ployment compensation. Clearly, a large proportion of the disabled
population falls in the lowest income categories. Bowe (1981) cites
government statistics indicating that about 47% of disabled adults
had incomes of less than $4,000 in 1981.

Findings from the 1976 Survey of Income and Education for
California are similar. This survey, which included 4,202 California
households, found that approximately 12% of the population over
the age of two had a disability that limited normal activities. Rates
of disability were found to be relatively low for Hispanics (8.8%)
and high for blacks (18.2%). An estimated 16.2% of those below the
poverty level were found to have disabilities. The highest rates of
disability in the state--around 14%--were found in the Los Angeles
Long Beach area.
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Conditions Associated WIth Disability

Determining which physical conditions are the most prevalent
sources of disability on the basis of survey data is difficult. Many
individuals are disabled due to multiple impairments, and surveys
differ in the extent to which information on specific impairments
and chronic conditions is recorded. Moreover, not all impairments
and chronic conditions are disabling. Based on their review of the
literature on 14 impairments that are chronic, associated with
severe functional limitations, and common in all age groups,
Sigleman et al. concluded that it is "impossible to collect compre
hensive information on the proportion of each impairment group
experiencing a limitation, or to distinguish between temporary limi
tations and enduring limitations" (1984, p. 8). The dynamics of dis
ability are too complex to reduce to a small number of survey
questions.

In the CDS, which did attempt to obtain information specifically
on the conditions that lead to disability, musculoskeletal conditions
were found to be the most common, with a rate of 70.9 per 1,000
members of the working-age population. Arthritis and rheumatism
were the most prevalent musculoskeletal disabling conditions. Cir
culatory conditions were the second most common problem (30 per
1,000), followed by mental disorders (21.1 per 1,000) and respiratory
conditions (12.5 per 1,000). Visual and hearing impairments were
reported at rates of 8.5 per 1,000 and 11.4 per 1,000, respectively.

The National Health Survey (NHS) reports data on impairments
and chronic conditions (Le., conditions that have persisted for more
than three months). These reported conditions mayor may not be
associated with significant activity limitations or disabilities, and an
individual may have more than one condition. According to the
NCHS (National Center for Health Statistics, 1985), arthritis is the
most common chronic condition, with a rate of 133 per 1,000 per
sons; the second and third most prevalent chronic conditions are
chronic sinusitis (about 121 per 1,000 persons) and high blood pres
sure (about 117 per 1,000). Orthopedic and hearing impairments are
relatively common (99 and 87 per 1,000, respectively).

The data indicate that social and economic factors are associa
ted with rates of various impairments and disabling conditions. In
virtually all cases, rates of chronic conditions and impairments in
crease with age. For example, in the NHS, the rate of visual im
pairment is 13 per 1,000 for those under 18; 31 per 1,000 for those
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18-44; 53 for those 45-64; 80 for those 65-74 and 135 for those 75
and older. There are also significant ethnic differences in the prev
alence of some conditions; for example, hypertension is much more
prevalent among blacks than among whites. Rates and types of im
pairments also differ according to gender, income group, place of
residence, and other sociodemographic characteristics (National
Center for Health Statistics, 1985).

Patterns of Residence and the Earthquake Hazard
in the Greater Los Angeles Area

The Mexico City earthquakes of 1985 vividly showed that a
major earthquake striking an urbanized area has the potential for
causing large numbers of fatalities and injuries. That earthquake
also underscored the relationship between the likelihood of being
killed or injured in an earthquake and the type of setting an in
dividual occupies at the time of earthquake impact. Some locations
are more hazardous than others, due to such factors as distance
from the epicenter of the earthquake, local ground shaking inten
sity, building construction characteristics, and nonstructural build
ing hazards.

In the United States, old unreinforced masonry buildings are
widely regarded as a significant threat in the event of an earth
quake because of their potential for collapse and major structural
damage. Persons who live in these kinds of structures face a higher
risk of being killed or injured in an earthquake than those who
inhabit safer structures, such as wood-frame dwellings. For this
reason, a few California communities have passed special laws to
make the strengthening or removal of these buildings mandatory,
and the state of California recently passed a law requiring local
jurisdictions to conduct inventories of unreinforced masonry struc
tures.

As already mentioned, disabled persons tend to have higher rates
of unemployment and lower incomes that members of the general
population. It has been estimated that three-fIfths of all disabled
adults receive incomes that place them below the poverty level
(Bowe, 1980). Disabled persons who are left to rely solely on their
own resources probably do not fare well in the high-cost Southern
California housing market. Like other low-income persons, they may
have to accept living in less desirable housing, because that is all
they can afford. In Los Angeles, this could mean living in the older
sections of the city that contain the old unreinforced masonry
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buildings that are most likely to be heavily damaged in a major
earthquake. In particular, unreinforced brick apartment buildings
have been a source of housing for low-income renters. Questions
about the possible impact of renovation on rents and on the supply
of affordable rental housing for low-income and elderly persons
were raised during the 1970s in the debate over the Los Angeles
hazardous buildings ordinance (Alesch and Petak, 1986).

We conducted several analyses to determine where members of
the disabled population in Southern California live and to assess
the level of hazard associated with those areas. For purposes of
these analyses, the disabled population was dermed as made up of
1) persons age 16 to 64 years of age who reported having a work
disability in the 1980 census; and 2) persons 65 and older who re
ported having a transportation disability. The fIrst set of analyses
involved plotting maps to show the residential patterns of disabled
persons. A subsequent analysis focused on the types of multifamily
buildings in which disabled persons were living at the time of the
census.

Geographic Distribution
Figure III-1 is a map of the urbanized section of Los Angeles

County that shows city boundaries; it is included in this section for
reference. Three maps of this area drawn to the same scale were
prepared from 1980 census data to indicate 1) the residential den
sity of disabled persons per square mile; 2) raw counts of disabled
persons; and 3) the percentage of the population that is disabled
(see Figures I1I-2, I1I-3, and I1I-4). In order to produce maps that
could be easily read and interpreted, analyses were performed using
analytic zones rather than census tracts. Analytic zones are larger
geographic units, composed of multiple census tracts whose popula
tions have common demographic characteristics. The analytic zones
we used were developed by the Southern California Association of
Governments, the major regional planning body in the Southern
California region, for a regional transportation model.

The most obvious fact shown by the maps is that residency pat
terns for disabled persons are not random. Persons with disabilities
tend to be concentrated in certain sections of the greater Los
Angeles area. More disabled persons (both in terms of absolute
numbers and population concentrations) reside in central and south
central Los Angeles and in the southeastern section of Los Angeles
County.
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Another pattern evident in the maps is that the fewest disabled
persons (particularly in terms of population density) reside in those
areas where household incomes and property values are highest-
that is, in communities in the coastal zone (e.g., Marina Del Rey,
Manhattan Beach, Redondo Beach, the Palos Verdes peninsula) and
in the western section of the San Fernando Valley. Besides being
among the more affluent, these communities have buildings that are
newer and presumably more earthquake resistant than those in
other parts of the county. Many of these communities have a lower
overall population density and more single-family dwellings than
other sections of greater Los Angeles. (The exception to this resi
dency pattern is the Santa Monica-Venice area, which has higher
concentrations of disabled persons than other coastal communities.)

Although all three maps support these general conclusions, they
all provide slightly different information. The map in Figure III-2,
which shows residential densities of disabled persons is the most
distinctive. It indicates that the areas with the highest density-per
square-mile of disabled persons are in central and south-central Los
Angeles and along a corridor that runs south to the Los Angeles
Harbor area and downtown Long Beach.

Figure 111-3, which shows differences in absolute numbers of
disabled persons is similar to the density map, except that it indi
cates that large numbers of disabled persons also live in the south
eastern section of the county.

Figure 111-4, which shows disabled persons as a percentage of
the population reveals a roughly similar pattern. Areas with the
highest percentages of disabled persons are again concentrated
mainly in the central, southern, and southeastern sections of the
county. These are the areas where, in the event of an earthquake,
the ratio of disabled to nondisabled residents would be highest.
This map suggests that in many areas of the county, up to 10% of
the population above 16 years of age has a disability, as defined by
the census.

Additional analyses performed with individual census tracts
(rather than analytic zones) as the unit of analysis indicated that
some census tracts have very high percentages of disabled adults;
combining census tracts into analytic zones masked these high per
centages. To fmd the areas with the highest percentages, we se
lected all census tracts in the county in which 20% or more of the
adult population had identified themselves as disabled. Thirty-six
such census tracts were found in Los Angeles County, and, of
these, all but ten are located in the city of Los Angeles. The Los
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Angeles tracts are all very close to the downtown area; they are
located directly south of the downtown city center and in the
lower Wilshire Boulevard district. Four census tracts were located
in the city of Long Beach, with three of these in that community's
downtown area. Four other tracts were located in unincorporated
areas of Los Angeles County, and two more were in other incorp
orated cities in the southwestern sector of the county.

These analyses indicate that, according to census data, disabled
residents of Los Angeles and surrounding communities are concen
trated in the older, high-density, urbanized sections of the county
that are likely to sustain heavy damage in a major earthquake.
Many disabled persons reside in central Los Angeles, where a num
ber of that city's old unreinforced masonry buildings are located.

Age of Multifamily Housing and Disability
The foregoing analyses indicate geographic areas ill which per

sons who reported disabilities in the 1980 census are most likely to'
live. However, they provide no information on the types of build
ings in which those persons live. We went on to explore the ques
tion of whether disabled persons are more likely than their able
bodied counterparts to live in structures that lack earthquake re
sistance--particularly old, unreinforced masonry apartment buildings.

Masonry structures built in California before 1933 have been
shown to be very susceptible to earthquake damage. After the 1933
Long Beach earthquake, which made this problem very apparent,
building codes and practices were made more strict, to ensure
earthquake resistant construction. Existing structures built before
1933 are considered hazardous; in some California communities,
owners of these buildings are required to retrofit or remove them
(see Alesch and Petak, 1986, for a discussion of hazardous buildings
programs in California). The city of Los Angeles has nearly 8,000
of these structures, located primarily in the downtown, mid
Wilshire, and Hollywood districts.

We used population and housing census data to examine the hy
pothesis that disabled persons are more likely than their nondis
abled counterparts to live in such buildings. The housing census
data do not include information on the type of material used in the
construction of residential dwellings, but they do contain informa
tion on approximately when these dwellings were constructed. Our
analysis focused on persons living in multifamily residential dwell
ings of four stories or more in the city of Los Angeles that were
built 1) in 1939 or earlier; 2) between 1940 and 1960; and 3) be-
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tween 1960 and the present. (Unfortunately, the census data were
not grouped to permit a cutoff date of 1934.)

As Table III-I below indicates, disabled persons do appear more
likely than those who are able-bodied to be living in older struc
tures. Of the 88,820 persons 16 years of age and older living in
apartment buildings of four or more stories, 13,720, or about 15.5%,
are persons with disabilities. While approximately 38% of those who
are not disabled live in buildings constructed in 1939 and earlier,
nearly 50% of disabled persons reside in such structures.

Conversely, disabled persons are less likely to live in newer,
more earthquake resistant buildings. While most residents of the
multistory, multifamily structures are not disabled, a case can be
made that disabled persons face a proportionately higher risk from
building hazards.

Implications for Policies and Programs

This chapter has reviewed epidemiologic studies on disabilities
and data on the residential patterns of disabled persons in the Los Angeles

Year Built

pre-1939 1940-1959 1960-1979 Total

Nondisabled 28,460 13,920 32,720 75,100
(37.95%) (18.54%) (43.57%) (84.55%)

Disabled 6,760 2,040 4,920 13,720
(49.27%) (14.87%) (35.86%) (15.45%)

Total 35,220 15,960 37,640 88,820
(39.65%) (17.97%) (42.38%) (100%)

Table 1II-1

Number and Percentage of Disabled and Nondisabled Adults
By Year of Residence Construction
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area. One point that all these surveys make clear is that disability
is quite prevalent; between 10% and 15% of the working-age popula
tion and a much higher proportion of the population over 65 have
some degree of disability, according to one or more criteria. This
number constitutes a significant segment of the population, whether
viewed on a national, regional, statewide, or local basis.

Earthquake preparedness instructions to the public frequently
stress the idea that individuals and households should expect to be
on their own for at least 72 hours after an earthquake. The need
for autonomy and self-help is stressed because emergency agencies
expect to be greatly taxed immediately following a quake by de
mands for such things as care for the injured and suppression of
secondary hazards. However, the data on the prevalence of disabili
ties indicate that a relatively large segment of the population has
problems with some aspect of their daily living activities on an
everyday basis. In other words, many individuals are not completely
self-sufficient or capable of "self-help" during normal times, and
these persons will almost certainly experience added burdens in the
event of an earthquake. Disabled persons may thus face a higher
risk of death or injury in an earthquake.

Information contained in the census and survey data on disabled
persons is valuable from a policy and preparedness planning stand
point. For example, the majority of seriously disabled working-age
and elderly persons do not work. This suggests that, while concern
for the safety of disabled persons in the workplace is warranted,
policies and programs should stress ensuring the safety of indivi
duals in residential settings and public facilities. We have already
noted that understanding the age structure and ethnic composition
of a community can help officials mobilize resources more appro
priately, since age and ethnicity are related to disability.

The demographic data on disabilities tend to confirm the notion
that disabled persons are socially isolated. Although many are
married, disabled adults are more likely than the nondisabled to be
unmarried or divorced. Although many live with families, a substan
tial number live alone. Because so many disabled persons do not
have jobs, they also lack ties with others in the workplace. Re
search suggests that an individual's ideas about the earthquake
threat are influenced by "impersonal" sources of information, such
as the print and electronic media, but that these ideas need to be
confirmed and reinforced through personal ties (Turner et aI.,
1979). If disabled persons have fewer of these kinds of ties than
able-bodied persons, they probably also have less awareness of the
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earthquake hazard and less access to earthquake safety information.
This suggests that 1) special programs are needed to communicate
with the disabled population about the earthquake threat and earth
quake safety; and 2) efforts should be increased to establish and/or
strengthen mutual assistance networks in the community to reduce
the social isolation of disabled persons.

The fact that the income levels of persons with disabilities tend
to be so low has implications on two levels. First, since income
levels are related to both hazard awareness and the capacity to
prepare for earthquakes (Turner et al., 1979), it can be assumed
that the disabled population is, by and large, underprepared to cope
with the earthquake threat. Second, the majority of disabled in
dividuals probably lack the material and fmancial resources to in
crease their preparedness (e.g., by storing food, purchasing emer
gency ftrst-aid equipment, upgrading their living quarters to in
crease earthquake safety). To improve the situation, some form of
subsidy or other fmancial assistance may be required, either for the
entire disabled population or some high-need/high-risk segment.

With respect to the greater Los Angeles area, the demographic
analyses suggest that the areas where the highest number of dis
abled persons live are also areas that can anticipate high levels of
damage in an earthquake. Disabled persons are concentrated in
types of structures that are very vulnerable to earthquakes, and
these buildings are in areas where the need for emergency life
saving measures is likely to be high after an earthquake and emer
gency resources are likely to be taxed.

Following the 1985 Mexico City earthquake, the city of Los
Angeles stepped up its timetable for bringing old buildings into
compliance with its earthquake ordinance. This action raises the
probability that, in the long run, Los angeles residents--including
disabled persons--will face fewer building hazards. In the short run,
however, special efforts such as educational programs, ftnancial aid,
and the provision of material assistance to disabled persons seem
justifted on the basis of the high vulnerability of this population.
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CHAPTERW

DISABIIXIY AND THE RISK
OF EARTHQUAKE-RELATED INJURY

Because most buildings are designed with nondisabled people in
mind, many settings are difficult for disabled persons to negotiate
even during normal times. When an earthquake occurs, buildings can
become unsafe for all occupants. Even in the absence ·of collapse or
major damage, people inside buildings face the risk of death or
injury from broken glass, falling light fIxtures, and heavy objects
and equipment that move as a result of earthquake forces. Because
disabled persons have physical impairments and functional liniita
tions, it seems reasonable to assume that the risks they face in an
earthquake are different from, and perhaps greater than, those
faced by able-bodied persons.

This chapter examines the probable health and safety risks dis
abled people face in earthquakes. The discussions that follow are
based on information from two sources: published research reports
on earthquake injuries and occupant behavior and interviews con
ducted with disabled earthquake victims.

One major objective of our work was to determine whether
there is evidence from past events to suggest that being disabled
raises the probability that an individual will be killed or injured in
an earthquake. As a preliminary step in addressing this issue, we
reviewed the literature in the areas of building safety and human
response to earthquakes and other comparable hazards.

The literature in both of these areas is relatively sparse, and
neither type of study has focused on the degree of association be
tween disability and earthquake-related injury. We attempted to
gather additional data, but our own efforts did not shed much ad
ditional light on the question. We were unable to obtain a suffi
ciently rich set of data, despite attempts to locate and interview
disabled individuals who had lived through earthquakes or other
natural disasters. We did conduct interviews with 18 disabled vic
tims of the 1983 Coalinga, California earthquake (discussed later in
this chapter). However, the sample was relatively homogeneous and
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was probably not representative of the disabled population; more
over, the range of building types in which disabled persons were
located at the time that earthquake struck was relatively narrow.

A complete explanation of the causes of death and injury in
earthquakes, at either the macro-level (epidemiologic data) or the
micro-level (occupant behavior) would have to take into account
both the separate and the interactive effects of the following vari
ables:

1) Situational factors: time of day; day of the week; presence or
absence of persons who could render assistance;

2) Earthquake characteristics: earthquake magnitude; ground
shaking intensities; number and intensity of aftershocks; presence
or absence of secondary emergencies such as fIre;

3) Individual characteristics: age; presence or absence of activity
limitations; familiarity with the earthquake hazard; earthquake ex
perience;

4) The behavior of individuals during and immediately after im
pact: the ability to take self-protective actions; the ability to con
trol secondary hazards;

5) Characteristics of the built environment: building type, age,
and condition; number and nature of hazardous building features;
extent to which earthquake hazards to building and contents have
been mitigated; and

6) The capacity of the emergency-care system to respond:
search-and-rescue capabilities; EMS capacity, etc.

At present, there are no data bases that would permit research
ers to address relationships among these factors. Nothing approach
ing a comprehensive framework for assessing the factors contri
buting to personal safety has been developed, either for disabled
persons or for the able-bodied. To date, research has focused on
the influence of a relatively small number of possible contributing
factors and a limited number of associations among factors. After
examining the literature, we found that, at best, existing studies
provide only a limited basis for generalizing about how earthquakes
may affect the safety of disabled persons and what they can do to
reduce the risk of injury. Some of the more important fmdings and
conclusions are discussed in the next two sections.
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Evidence from the Literature

Studies of earthquake-related deaths and injuries fall into two
general categories: epidemiologic studies of death and injury rates
that take the entire affected population as the unit of analysis; and
occupant behavior studies that focus on specific groups or indivi
duals, such as the people who were present in a particular building
at the time of impact, and attempt to explain what factors are
associated with being a fatality or casualty. These studies take the
individual as the unit of analysis.

Epidemiologic Studies
The fIrst category of relevant studies includes epidemiologic

work on the incidence of earthquake-related deaths and injuries. In
their study of casualties in the 1983 Coalinga, California earth
quake, Durkin, Aroni, and Coulson (1984) found that the rate of
serious injuries was higher among persons over 60 years of age
than among those in the younger age groups. The authors note that
while it may be the case that the activity limitations associated
with age contributed to these injuries, it is also possible that age
is related to other contributing factors, such as the types of build
ings victims were in at the time of impact, and that these factors
explain the higher rates.

Glass et al. (1977) conducted a study in one small village in
which 5% of the population was killed in the 1976 earthquake in
Guatemala. The objective of the research was to examine the re
lationships between building materials, victims' social character
istics, and health effects (death and injury). AU the deaths and
serious injuries in this earthquake were related to building type;
old adobe dwellings simply collapsed on their occupants during the
period of impact. The researchers found that the rate of serious
injuries to adults increased continuously with age and that mor
tality rates were high for both young children and the elderly.
Among younger victims, mortality rates were highest for the
second-to-youngest child in the family. (The authors argue that
youngest children tended to be sleeping with their mothers at the
time of earthquake impact and were thus more likely than the
next-oldest siblings to be the recipients of life-saving assistance.)
Ohashi and Ohta (1984) analyzed the data on casualties in several
large earthquakes that have occurred in Japan since 1960. They
found that the rates of both serious and minor injuries increased
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with age.
The fmdings from these studies suggest that able-bodied persons

fare best in earthquakes and that having a physical limitation may
be an additional risk factor. However, because of the nature of the
data, the relationship between disability and the risk of injury can
only be inferred. For example, being elderly is highly likely to be
associated with having one or more physical limitations, and such
disabilities could contribute to higher rates of injury. However, it
is also likely that older persons, particularly those with low in
comes, live in settings that are among the most hazardous, such as
older and substandard buildings.

Occupant Behavior Studies
The second category, occupant behavior studies, focuses on the

effects of an earthquake or other disaster on buildings and their
contents and on the actions taken by building occupants, including
self-protective actions and evacuation efforts. In a typical occupant
behavior study, individuals who were present at the time of the
earthquake, fIre, or other disaster are interviewed in depth, and
their sequence of actions is mapped. One objective of such research
is to determine how people get injured and to use this information
to determine how to lower the risk of disaster-related death and
injury. We are not aware of any studies, except our own small data
collection effort with victims of the Coalinga earthquake, that
focus specifIcally on the behavior of disabled building occupants in
earthquakes. However, the fIndings and conclusions of some other
studies on factors that affect the response of able-bodied persons
in earthquakes can be extrapolated to people with disabilities. Ad
ditionally, studies of occupant behavior in fIres do contain some
information on how persons with disabilities respond in those emer
gencies.

We began our research assuming that people with disabilities
face a higher risk of injury in earthquakes because their physical
limitations may reduce their ability to carry out recommended self
protective actions. For example, persons using wheelchairs may be
unable to get under desks or tables to protect themselves from
falling debris and moving furniture during earthquake shaking. How
ever, recent studies of occupant behavior and earthquake-related
injury suggest that attempting to take recommended self-protective
actions may not always reduce the risk of injury and, conversely,
that the inability to move about during and immediately after
earthquake impact may not necessarily increase risk. Archea and
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Kobayashi (1984) interviewed 41 persons who had been at home
during a March, 1982 Japanese earthquake that produced damage
and casualties in several towns. (This earthquake measured 7.1 on
the open-ended Richter Scale, with a Modified Merca11i shaking
intensity of between 9 and 10.) The objective of the research was
to reconstruct residents' activities during the period of ground
shaking. Only six interviewees reported remaining still during the
3D seconds of shaking; most people were active, engaging in an
average of five activities. Occupants traveled an average of 27 feet
during the 3D-second period. Six individuals moved more than 50
feet, and one person even traveled 174 feet.

The activities residents carried out were mainly related to re
ducing the risk of ftre, protecting property, and getting out of
their dwellings. Relatively few persons engaged in self-protective
activity. Those who did attempt to shield themselves from moving
and falling objects tended to use improvised methods, such as get
ting in a closet and using clothes as a protective material. The
researchers found that the longer the shaking continued, the more
people increased their rates of activity. Signiftcantly, as people
moved about during the shaking period, the chance of injury was
increased. Based on the data, it also appears that efforts to protect
property from damage frequently resulted in injury.

Other research also indicates that some actions taken during the
period of ground shaking can increase the chance of injury. Many
people surveyed in occupant behavior studies appear to have been
aware of recommendations about appropriate protective actions. For
example, Arnold et al. (1982), in a study of the behavior of occu
pants of a county offtce building in the 1979 Imperial County
earthquake, found that a high proportion of occupants reported
attempting to get under tables and in doorways during the impact.
However, they also found that, of the 47 injuries that occurred,
one-half involved people who were carrying out these actions. For
example, one person stood in a doorway, only to be hit and injured
by the door, which was swinging as the building shook. In several
cases, people were injured as they moved about in an attempt to
reach recommended safe areas.

Fear of building collapse may cause occupants to attempt leaving
a building while an earthquake is occurring. However, taking such
action may actually increase the risk of injury. In the Coalinga,
California earthquake of 1983, rates of injury were particularly high
in the downtown area, where there were many older, unreinforced
brick buildings. A preliminary analysis of injury patterns in the
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downtown areas suggests that people were more likely to be injured
if they tried to leave a building during the shaking period than if
they remained inside. For example, some people were hurt by col
lapsing front walls outside one-story structures (Durkin, 1985).
Building occupants would have been better off staying where they
were at the time of the impact and trying to protect themselves
from moving furniture and falling debris. The injury pattern in
Coalinga suggests that "contrary to popular impulse, evacuating an
unreinforced masonry building is not necessarily beneficial and may
prove harmful" (Durkin, 1985, p. 278).

While not conclusive, the empirical evidence does suggest that
individuals with mobility limitations do not necessarily face a
higher risk of injury during earthquake shaking than fully ambula
tory persons, so long as they have some means of avoiding being
hit by falling or moving objects. Research findings suggest that the
safest course of action for all building occupants--including persons
with disabilities--during the period of actual shaking may be to 1)
stay in approximately the same location until shaking stops; and 2)
take whatever self-protective actions are feasible and avoid actions
that are likely to increase risk, such as moving long distances to
seek refuge or attempting to protect possessions from damage.
Using an improvised self-protective strategy "in place" appears to
be preferable to attempting to move to a place of safety during the
shaking period.

Research on Behavior in FIres and Other Emergencies

Research on how individuals in various settings react during
times of emergency has been dominated by studies of behavior in
fires (see Stahl and Archea, 1977; and Canter, 1980, for research
reviews). The literature on human behavior in fire emergencies in
cludes various types of research designs, including retrospective
case studies that attempt to reconstruct the behavior of building
occupants (e.g., Abe, 1976; Bryan, 1982) and experiments and simu
lations of fire situations (Horiuchi, 1980). For several reasons, this
literature is potentially relevant to the study of the behavior of
disabled persons during and after earthquakes. First, these studies
contain information about the physical capabilities of some categor
ies of disabled persons in emergencies. Second, fire is a likely con
sequence of any major seismic event, and thus it is a logical ele
ment to include in earthquake effects scenarios. Third, some ef
fects, such as blocked exits, the potential for reduced visibility,
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and lack of ability to use elevators as a means of egress, are com
mon to both earthquake and fIre. On the other hand, there are
important distinctions between fIres and earthquakes. For example,
a fIre typically starts in one area, leaving others undamaged, allow
ing building occupants to take actions to avoid the hazard entirely.
In contrast, an earthquake affects all parts of a building at the
same time, allowing very little opportunity for evasive action.

Studies conducted by Pearson and Joost (1983) on the response
potential of disabled and elderly persons in fIre situations are
clearly relevant to this discussion. In one study, the researchers
devised simulations to measure differences in evacuation response
times for three categories of subjects: nondisabled college students,
blind individuals, and persons who used wheelchairs. Subjects in
each group were required to complete a sequence of subtasks that
are elements in evacuation from a residence in a fIre situation-
putting on clothes, unlocking doors with keys, and the like--in six
different scenarios (seated, lying down, with the lights off, etc.).
The objective of the simulations was to determine whether it is
possible for individuals with disabilities such as blindness and mo
bility limitations to evacuate with sufficient speed when threatened
by a fIre. In a second series of experiments, the researchers com
pared the response times of younger persons, elderly but physically
unimpaired individuals, and elderly subjects disabled by arthritis.

Response times for all categories of subjects were within the
projected margin of safety. In some cases, impaired subjects per
formed the assigned tasks more quickly than some able-bodied sub
jects. The researchers concluded that

while a group of typical college students perfonned the actions more quickly than
the disabled and elderly groups, all groups were able to perfonn the actions in a
timely fashion. This demonstrates that at least some seriously disabled individuals
(Le., blind, wheelchair users and arthritic elderly) can perfonn necessary fire
emergency actions without undue delay. (Pearson and Joost, 1983, p. vii)

These fmdings suggest that, in the event of an earthquake, many
disabled persons would be capable of performing various emergency
response activities--evacuation following earthquake impact and
turning on the radio to listen for emergency instructions, for ex
ample--without assistance.

Studies of building egress behavior in fIres, earthquakes, and
evacuation drills have revealed several patterns that could prove
useful for encouraging adaptive post-impact behavior by both dis
abled and able-bodied earthquake victims. First, researchers argue
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that the relationships that exist among individuals in a given set
ting influence evacuation behavior. Sime (1984) points out that
evacuation is frequently characterized as individualistic; that is, it
is seen as an activity in which each person independently pursues
his or her individual line of action. However, evacuation is actually
social. People do not exit from hazardous settings as single indivi
duals, but rather as members of dyads or small groups. In emergen
cy situations in offices and other work settings, for example,
people look for and exit with friends and acquaintances.

A related idea is that egress decisions and behavior are affected
by social roles. A study in Japan, which involved the simulation of
a fIre in an office building, found that female clerical staff waited
to receive evacuation orders from male members of management--a
pattern that followed the established, pre-emergency authority
structure (Horiuchi, 1980). Edelman, Herz, and Bickman (1980) note
that in the nursing home environment, staff members have consi
derable authority and responsibility, while residents assume a more
dependent role and typically wait for staff directives. These
patterns carry over into the emergency situation. Problems can de
velop, they argue, if staff are not able to direct patients in crisis.

Evacuation behavior also seems to be influenced by what Sime
(1984) terms "movement toward the familiar." Sime argues that, in
crises, people receive more sensory input and experience more cog
nitive ambiguity than they can handle comfortably. To offset this
lack of predictability in the situation, people seek out settings that
are familiar and enact behaviors that reduce the level of ambiguity
and choice. They show little inclination to improvise in an emer
gency egress situation; the exit routes they choose reflect daily
experience in the setting.

The evidence suggests that people are highly unlikely to choose
escape routes with which they are not familiar, even if these
routes are more convenient and clearly marked. Edelman, Herz, and
Bickman (1980), for example, studied the case of an evacuation
from a nursing home in a fIre. Of the 22 residents, the majority
(16 persons) used one particular stairway for egress, thereby dis
rupting frrefIghting activities and bringing evacuees close to the
fIre. This stairway was chosen because it was the stairway they
used on an everyday basis.

Other work suggests that specially designated emergency routes
that are not used on a daily basis will not be used at the time of
an emergency either. Sime argues that "to expect an emergency
escape route to be used, just because it is there, takes no account
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of people's natural inclination to escape m a familiar direction"
(1984, p. 9).

In a similar vein, researchers point out that, paradoxically, many
features of modern structures, assumed to be safer than older buil
dings, actually make them unfamiliar and confusing to building
users and consequently less safe than they could be. Pauls (1983)
argues that modern built environments may be "handicapping" for
most people--both disabled and nondisabled. For example, the in
creasing focus on keeping some building areas secure or "off limits"
to all but a few users creates unsafe situations in emergencies be
cause it increases the occupant's sense of unfamiliarity with the
setting. Large, complex building designs may confuse occupants dur
ing times of normal use; this confusion only increases in times of
emergency. Sime (1984) notes that in public buildings escape routes
may be located in areas with which staff are familiar, but about
which members of the public have little knowledge. Moreover, a
building may be designed with an adequate number of visible exit
routes, but patterns of daily use may make only one or two routes
familiar. Since people will not use unfamiliar exit routes in an
emergency, the number of actual escape routes is in fact smaller
than it appears.

Information on how building occupants perceive and use exit
routes has clear implications for the safety of disabled building
occupants. People who have disabilities are more likely than non
disabled persons to be forced to use a limited number of entry and
exit routes. Thus, there are fewer routes with which they are
familiar. A person who uses a wheelchair, for example, may always
have to go into and out of the building using only one door (the
one that has a ramp attached) and may have only one means for
going from one floor to another--the elevator. He or she may never
have even seen stairways or other means of emergency egress. An
earthquake or fIre could well leave the wheelchair user without a
familiar exit route (Schroeder and Benedict, 1984). Blind persons
typically have a particular set of routes they travel. When the fam
iliar, accessible routes are blocked or not usable in an emergency,
the individual may become disoriented. In short, to the extent that
a disabled individual has fewer available options for emergency
evacuation, he or she may be placed in a situation of· very high
risk relative to an able-bodied person in the same setting. Increas
ing building accessibility is a crucial factor in providing increased
safety.

Studies on egress behavior m emergencies also suggest that
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prior training can influence evacuation patterns. For example, in
the 1979 Imperial Valley earthquake, 79% of the occupants of the
badly damaged Imperial County Services Building left the building
according to a prearranged plan that was developed in response to
the possibility that a bomb might be planted in the building. One
exit stairway, believed to be safer than the other in the event of a
bombing, was designated as the escape route. After the earthquake,
the great majority of building occupants evacuated via this stair
way, even though other routes out of the building were undamaged
and available for use (Arnold et al., 1982).

Panic Versus Altruism in Emergency Situations

Mass media accounts of evacuations in fIre situations suggest
that panic is common. The existence of panic is typically inferred
because a large number of occupants use the same exit route for
evacuation--a pattern that can be explained by concepts such as
familiarity and ambiguity reduction, discussed above. Panic is often
assumed to be a major cause of fIre-related deaths and injuries.
Sime (1980) notes, for example, that British news accounts of the
1977 Beverly Hills Supper Club fIre in Ohio carried headlines such
as "Panic Kills 300" and "Panic and 300 Stampede to Death." Such
reports were without foundation; post-event investigations deter
mined that victims did not panic in that incident and that panic
could not have been responsible for the deaths that occurred.

There is a parallel assumption that panic and rapid evacuation,
possibly resulting in additional injury and loss of life, would occur
during and immediately after an earthquake, particularly in large,
high-density buildings. This image of occupant behavior suggests
that persons with physical limitations would be in extreme danger
during and after a major earthquake, because they would be unable
to keep up with rapidly exiting, panicked building occupants. How
ever, research on occupant behavior and evacuation in fIres and
earthquakes does not support this assumption; panic is not a pre
valent response in fIres and other emergencies. As noted above,
researchers found that the 164 (not 3(0) persons who lost their
lives in the Beverly Hills Club fIre were not victims of panic (Sime,
1980). Regarding studies of two recent large-scale fIres--the
Beverly Hills and MGM Grand Hotel fIres--Pauls notes that "studies
conclude that panic was extremely rare. In fact, the behavior in
these fIres was marked by information-seeking activity and social
responses that can be characterized as altruistic or helping beha-
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vior" (1983, p.39). In short, behavior in ftres is the consequence of
victims' logical attempts to obtain and process information in a
complex, changing environment, and people can and do help one
another in emergencies.

Empirical studies of occupant behavior in earthquakes indicate
that, as is the case with ftres, panic does not characterize actions
taken during and after impact. For example, rather than engaging
in panic flight, the subjects in the Kobayashi and Archea study
took rational action to reduce the possibility of earthquake-gener
ated ftre. Occupants in the Imperial County Services Building evac
uated in an orderly fashion, without succumbing to panic, according
to Arnold et al. (1982). In their retrospective study of ftve hos
pitals in the 1971 San Fernando, California earthquake, Arnold and
Durkin (1983) found that, after impact, rather than panicking or
thinking only of their own safety, staff members acted in accord
ance with their assigned roles. They immediately began assisting
patients, rescuing people who were trapped, and rendering medical
treatment.

Evidence from Interviews with Victims of the Coalinga Earthquake

When this study was proposed, it was our intention to obtain
data on the actual experiences of disabled persons in earthquakes
and comparable disaster events. In the time period that the project
covered, no new events occurred that would have provided this
type of research opportunity and that could have been studied with
available funds. Notices placed in publications for the disabled and
rehabilitation communities (e.g., the newsletter of the American
Coalition of Citizens with Disabilities and Bulletins on Science and
Technology for the Handicapped) requesting information on their
experiences from disabled persons who had been involved in disas
ters failed to generate a signiftcant response. For this reason, a
decision was made in the ftrst year of the study to obtain retro
spective data on the behavior of building occupants in an event
that had occurred in May, 1983--the Coalinga, California earth
quake. In July, 1984, the project staff conducted interviews in
Coalinga with disabled residents who had been in the community at
the time of the earthquake. That temblor, which registered 6.7 on
the Richter scale, was the largest that had occurred in the state
since 1980 and the largest earthquake in California's central valley
since the 1952 Kern County event. The earthquake caused consi
derable damage In both residential and commercial structures.
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Damage was particularly significant in the downtown area, which
contained a number of unreinforced masonry buildings. These older,
nonresistant structures either collapsed or were heavily damaged;
after the earthquake, they were demolished by the city. Approxi
mately 180 persons were treated at local hospitals between May 2
and May 10 for earthquake-related injuries. Of these, 16 were seri
ously injured.

Two strategies for collecting data on disabled Coalinga residents
were originally developed and later abandoned. First, attempts were
made to obtain information from agencies that would help identify
which Coalinga residents and which recipients of disaster assistance
were disabled at the time of the earthquake, so that project staff
could contact these individuals. However, agency policies concerning
confidentiality made obtaining the information virtually impossible.
The second plan involved adding questions about respondents' dis
abilities to an interview guide being used in a study on earthquake
related injuries in Coalinga, but these data were not accessible to
our staff. The project staff finally resorted to using a community
informant to provide assistance with locating disabled persons to
interview. This was, of course, not the best strategy for obtaining
a representative sample of disabled persons. Only 18 individuals
were located by this means.

All the disabled people identified were interviewed. Five of the
18 individuals in the sample were males. Elderly persons were over
represented in the group; fourteen of the interviewees were over 60
years of age. Most interviewees had two or more disabling condi
tions. Five persons interviewed were residents of a convalescent
home at the time of the earthquake. Due to the small size and
nonrepresentative nature of the group that was interviewed, little
systematic analysis could be done and no definitive conclusions
could be drawn. However, as the discussions that follow show, the
data do appear to have heuristic value.

A special interview guide was developed for the study. The guide
covered such topics as: the extent of the individual's physical
limitations; what the interviewee was doing at the time of earth
quake's onset; actions taken during the period of shaking; inter
viewees' perceptions and emotional responses during and immediate
ly after the earthquake; whether or not the interviewee was in
jured; and other topics such as the extent of an individual's pre
vious earthquake experience. The interview questions were based on
instruments used in earlier studies that tried to reconstruct in de
tail patterns of occupant behavior in fITes (Keating, Loftus, and
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Manber, 1983; Keating and Loftus, 1984) and earthquakes (Arnold et
al., 1982; Archea and Kobayashi, 1984). The guide contained both
open-ended and close-ended questions in order to construct as com
plete a picture as possible of the behavioral sequences and experi
ences of disabled earthquake victims. (See Appendix I, Archea's
"Development of the Coalinga Survey Instrument: Interview Proto
cols for Disabled Building Occupants Who Experienced the Earth
quake of May 2, 1983," for a more complete discussion of how the
instrument was developed.)

In an early part of the interview, interviewees were asked about
their capacity to perform ten different activities, including moving
from one place to another, opening and closing doors, and reading
a newspaper. Fourteen of the 18 interviewees reported limitations
in one or more of these areas. The highest number of limitations,
reported by two interviewees, was four. Evidently, the majority of
interviewees had mild to severe physical and mental impairments.

Interviewees were asked a series of questions concerning their
whereabouts when the earthquake struck and what they did during
and after earthquake shaking. As noted above, five persons were in
a Coalinga nursing home at the time of the disaster. One individual
was outdoors, one was in an automobile, and one was in an office.
The remainder were in their own homes. With very few exceptions,
interviewees tended to stay still during the period of earthquake
shaking, which lasted about 23 seconds. However, some individuals
did attempt to perform certain activities, such as leaving the house,
during this period. Four individuals reported being hit by debris
during the shaking. Of the remaining 14 persons, one individual
recalled taking action to avoid being hit; the rest either did not
feel that they were in immediate danger or did nothing to protect
themselves against injury.

Interviewees were asked whether any actions they took, either
during or after the earthquake impact, were especially difficult for
them. Only five individuals reported "that they had problems per
forming any activities. One reported problems with getting out of
the house and turning off the gas. Another indicated that earth
quake debris and the inability to see without glasses (which had
been lost in the quake) made egress from the house difficult. A
third person indicated that the door to the house was stuck closed,
and a fourth individual reported that it was difficult to get around
the house after the earthquake because of debris. A fifth inter
viewee, who left the building when the earthquake occurred, re
ported having difficulty with moving about outside, because of in-
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ability to breathe properly. Except in this last case, we were not
able to determine the extent to which coping problems could be
attributed to respondents' disabilities.

One interesting rmding from these interviews is that there ap
pear to be two distinct patterns of coping with the earthquake
situation: a proactive mode and a passive or dependent mode. That
is, some individuals actively attempted to cope during and after the
earthquake, while others did nothing and waited for assistance from
others. The narratives below, which summarize the interviews, il
lustrate these different patterns.

Subject Number 1: Proactive Mode

The intetviewee is a female, age 63, who does not regard herself as disabled.
She has arthritis in both knees and cannot walk for long distances. She is a
rather heavy woman who walks slowly with the aid of a crutch. She also finds it
very difficult to negotiate stairs. She states that she is in constant pain when she
moves and is chronically bothered by stiffness of the knee joints.

She was very clear about the events surrounding the earthquake. She knew
where she was, what she was doing, and how she maneuvered herself out of her
house and onto the [awn. Even though she was without her crutch she managed to
walk across her kitchen, get to the living room where her husband assisted her
through the living room onto the porch, which had separated away from the
house, and onto the [awn. The earthquake appears to have upset her significantly.
When asked question 43, "What was the easiest thing you did during the earth
quake?," she answered that nothing was easy.

She also stated that she had never even thought about an earthquake occur
ring, at [east not anything of this magnitude. The only thing she had ever been
told to do in case of an earthquake had been to go underneath something, which
is impossible for her to do in her condition.
She found it very difficult to cope with the aftershocks and was very fearful
... this apprehension lingered for a long time. To this day, she feels safer out

side rather than inside a house.

Other cases that are examples of this active mode of response
include an elderly man recovering from heart surgery who ran out
of a building during the earthquake; another elderly man, dependent
on bottled oxygen, who attempted to retrieve his reserve supply of
oxygen from an adjacent room but ended up leaving the house
without it; and a woman, legally blind, who moved about inside her
house during the earthquake, left and locked the house, and sat
outside in her yard after the shaking stopped.
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Subject Number 2: Passive/Dependent Mode

The subject is a 57 year old female who has suffered from depression, dropsy,
high blood pressure, pulmonary edema, glaucoma, and obesity for over 15 years.
Collectively, these conditions result in a shortness of breath, slowness in moving,
an inability to climb steps or hills, insufficient strength to open heavy doors ...
and frequent confusion-especially when she is off her medication. She stopped
working three years ago, but now volunteers as a librarian. She was interviewed
in the new home which replaced the one which was destroyed in the earthquake.

At the time of the May, 1983 earthquake she was sitting in a chair in the
living room of her home, talking to her son.... She was first alerted to the
earthquake when everything started shaking and her son threw himself on her.
She was never scared during the earthquake because she had withdrawn into her
shell, where she remained until the shaking stopped and she had been led outside.

Her first response to the earthquake was to tune out what was happening by
withdrawing into her shell. She remembers seeing her son's eyes get big in
amazement just before he threw himself on her. She also remembers listening to
the roar of the earthquake and the sound of her mother's dishes breaking as the
two of them held each other in the chair. After the shaking stopped her son and
husband helped her out of the chair, led her across the broken glass on the floor,
across the collapsed porch, and into the front yard.... Since she had withdrawn
into her shell, she encountered no difficulties as she relied totally on her son and
husband to help her out of the house.

Other interviewees who were classified as passive/ dependent
reported taking no action during or after earthquake shaking. They
remained "in place" until someone came to offer assistance.

These patterns appear to be related to an interviewee's living
situation. Qualitative analyses indicated that those individuals who
were proactive, that is, who attempted to initiate some activity,
tended to be living in the community, rather than in an institution.
Unlike Subject Number 2, whose case is described above, the
majority of those whose behavior in the earthquake was classified
as passive were residents of the nursing home. These individuals
remained in the position they were in when the earthquake started,
did not attempt to initiate any new activities such as protecting
themselves (although some reported thinking about taking some ac
tion), and waited for help and instructions from staff members. In
those few cases of noninstitutionalized persons that responded
passively, subjects relied on family members from whom they were
accustomed to receiving assistance during nondisaster times.

Another difference between the two groups is that those taking
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a proactive approach in the emergency had a somewhat greater
tendency to report being worried and concerned during the shaking
period than those who were more passive. There are several possi
ble explanations for this pattern. Victims who responded actively
and reported being worried about possible injury may actually have
been in greater danger than the less worried, passive responders.
However, it may be that they were more aware of possible dangers
in the environment because they pay more attention to the environ
ment and are more accustomed to coping with it on a daily basis.
Passive or dependent individuals may pay little attention to the
environment either on a daily basis or in an emergency and may
assume that they are safe in an emergency unless told otherwise.

The material from the Coalinga interviews seems to bear out
statements made earlier in the review of literature on disabled per
sons in emergencies. First, disabled persons in institutional settings
and disabled persons living independently in the community may
differ in their perception of and response to the earthquake hazard.
The data suggest that nursing home residents, unaccustomed to
doing things for themselves in daily situations, are particularly de
pendent on staff members to help them interpret and cope with
emergency situations. Disabled persons who face physical challenges
on an everyday basis are more aware of the danger and more likely
to try to take independent action in an emergency situation.

Second, these data do not suggest that disabled persons in typi
cal community settings will be dependent or unable to cope in the
event of an earthquake. "Active" responders probably do not differ
significantly from able-bodied persons in their ability to avoid
danger.

The limitations in the data should be stressed, however. The
settings in which these individuals were located at the time of the
earthquake represent a very narrow range, and the sample was
small and not representative. The passivity of some respondents
may have been due to an "institutional syndrome"--an attitude of
dependence that develops because the institution directs and struc
tures the lives of residents. On the other hand, since being severe
ly impaired is associated with being in a nursing home, the pas
sivity of nursing home residents may also be attributable simply to
their higher degree of impairment. According to this view, "passive"
respondents did less in the earthquake because they were physically
less able to take action. The data collected by this project are
equivocal in this area. While the respondents classified as passive
or dependent did have a slightly higher tendency to report having
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difficulty with two or more daily living activities, some interview
ees who responded actively in the earthquake situation also report
ed having multiple impairments. Interpretation is further compli
cated by the fact that the degree of impairment was assessed for
the time of the interviews--about fIfteen months after the earth
quake--not the time of the earthquake.

Obviously, there is a need for more systematic research on the
behaviors and experiences of disabled persons in earthquakes and
other disasters. Studies of disaster-related injuries are a logical
context for this type of research.

Conclusions and Implications

The literature has several implications for policy and practice
with regard to disabled occupants of buildings. First, epidemiologic
studies of the incidence of earthquake-related injuries and deaths
suggest that disability is a risk factor. However, these data are far
from conclusive. Rates of injury appear to be higher for the non
able-bodied. What is not known is the reason for this difference. It
may be the case that injuries occur because disabled persons are
less able to protect themselves and otherwise cope during the
emergency, due to their physical limitations. On the other hand, it
may be that, because of age, income, or other factors, disabled
persons are found in environments that are inherently more hazar
dous--for example, old, substandard buildings. A considerable
amount of additional research is needed to clarify the relationship
between disability and injury.

Second, it appears that many aspects of the built environment
that create limitations for able-bodied persons produce even greater
barriers for persons with disabilities. Building security requirements
can make buildings less accessible and less safe for all users.
Changes that are made in the design of buildings and the use of
space that consider the needs of funCtionally challenged persons are
likely to make the environment safer for all building occupants-
both disabled and able-bodied.

To the extent that disabled persons have limited choices among
the routes they can use for getting into and out of buildings on a
daily basis, they are even less familiar with these buildings than
able-bodied persons, and they may even face more limited options
and greater risks in the event of an emergency. As Schroeder and
Benedict (1984, p. 541) note, "Many buildings that are wheelchair
accessible are not, however, designed for emergency exiting . . .
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laws on building egressibility neither exist, nor are there federal
funds available to alter buildings for this purpose." Providing mul
tiple building access routes for disabled persons could make build
ings safer.

Third, disabled persons who are in a dependent position, such as
nursing home residents, will tend to expect and require more assis
tance than disabled persons with more mainstream living and work
ing patterns. A significant proportion of the latter group are prob
ably quite capable of taking independent action to increase their
own safety, but those in the former group have more or less as
sumed the "sick role" (Parsons, 1951), which involves depending on
others for help.

Fourth, any individual--whether disabled or previously able-
bodied--may require special assistance in an earthquake situation.
In general, there will be a tendency for other building occupants to
respond to the needs of such individuals in a helpful and altruistic
manner; individualistic or antisocial behavior should not be a prob
lem in most settings. Seriously disabled, elderly, and injured per
sons can expect assistance from other building occupants in an
emergency.

Fifth, training and educational experiences can be expected to
carry over into actual emergency situations. Drills, exercises, and
simulations can elicit appropriate actions in the event of an earth
quake or other disaster. In many settings where fIre and other
emergency drills are routinely conducted, persons with disabilities
(e.g., individuals with spinal cord injuries who use wheelchairs) are
often not asked to participate in the drills because such participa
tion may entail risks. However, excluding disabled persons from
emergency training means they do not have the same access as
other building occupants to the benefIts that might be derived from
this training, such as increased familiarity with exit routes and the
chance to rehearse egress actions. Thus, they are less likely to
become familiar with the steps they may need to take in an emer
gency or disaster.
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CHAPTER V

PROBABLE EFFECTS OF EARTHQUAKE
DAMAGE ON THE COPING CAPACITY OF

BUILDING OCCUPANTS

This chapter presents material on how earthquake-generated
building damage may affect the ability of disabled persons to en
gage in coping activities such as self-protection and building evacu
ation. First, we present a typology that classifies and groups dis
abilities. Next, we present material on how earthquakes affect dif
ferent types of buildings and how this in turn affects building oc
cupants. Then we discuss, in depth, earthquake hazards and pre
paredness activities in three different settings in the earthquake
prone Los Angeles area to illustrate challenges that disabled oc
cupants of buildings are likely to face in an earthquake.

Classifying Disabilities

Chronic and acute diseases, congenital conditions, accidents, and
the environment can produce a wide range of human impairments
and limitations in humans. Classifying these physical and cognitive
effects is difficult. There are thousands of types of disorders and
impairments, and their relationship to disabilities is very complex.
For example, a disease can produce impairments that vary in their
severity; different diseases can lead to similar impairments and
limitations; and the same physical problem can have different ef
fects, depending on the characteristics of the affected individual
and other factors. Thus, the ftrst step in establishing a framework
for viewing the challenges disabled persons face in earthquakes is
to develop a relatively simple but comprehensive scheme for classi
fying the physical limitations associated with disabilities.

Disabilities are frequently classifted on the basis of medical cri
teria. A particular physical impairment is associated with the health
problem from which it originated, e.g., cerebral palsy, multiple
sclerosis, arthritis, or spinal cord injury. For two reasons, such
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classifications are not appropriate in a study such as this one.
First, medically-based classifications appear to locate the source of
disability in the individual, ignoring the role played by external
factors such as the social and organizational context and the built
environment in the production of disability (see the discussion in
Chapter II). Second, they tend to de-emphasize the functional limi
tations persons with different disabilities have in common. For ex
ample, while they are different medical conditions, arthritis, hemo
philia, and polio can all be associated with severe mobility restric
tions. From the standpoint of assessing and reducing earthquake
related risks, it is these commonalities that are important, not the
origins or medical diagnosis of a disability.

We have attempted to develop conceptual frameworks and typol
ogies that 1) assign a large number and a wide range of physical
disabilities to a few discrete categories representing functional
challenges that people face both in daily life and in emergency
situations, and 2) describe the likely impact of earthquake-produced
changes in the built environment on the coping abilities of people
with different types of limitations.

As a first step, we decided to employ the term functional chal
lenge, which denotes some limitation in an individual's capacity to
perform and adapt to the built environment or to changes resulting
from the impact of an earthquake. Functional challenges are a con
sequence not only of the individual's physical capabilities but also
of the environment. In reviewing the literature on disability and
the categorization of functional limitations, we initially modified
some of the criteria used by the state of California (specifically
the California Health and Welfare Agency) and the Transportation
Research Board of the National Research Council (Middendorf et
aI., 1983) and identified six basic types of functional challenges:
visual, hearing, verbal communication, mobility, cognitive, and med
ical. Visual and hearing challenges stem from blindness, deafness,
or sight and hearing impairments serious enough to hinder a per
son's ability to function freely in the environment. Mobility limita
tions are restrictions in the ability to move arms, legs, and other
parts of the body. Verbal challenges refer to limitations in the
ability to speak, understand language, and respond verbally. Cog
nitive challenges are limitations that stem from mental impairments
and emotional disabilities that prevent the individual from carrying
out daily living activities. A medical challenge is a disability-related
reliance on one or more special medical aids, such as a dialysis
machine or a respirator.
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Disabilities and Functional Challenges
Our research is fundamentally concerned with the relationship

between the built environment and functional challenges and with
how the environment influences the ability of disabled people to
cope with disaster situations. As a first step to understanding these
links, we have developed matrices that illustrate the relationships
among functional challenges, levels of environmental support, and
the likely impact of disaster-induced changes in the environment on
persons with different types of limitations. However, it should be
kept in mind that it is difficult to make deftnitive statements m
these areas, because of the dearth of empirical data.

An emergency typically increases the degree of functional chal
lenge for both able-bodied and disabled individuals. When a room
fills with smoke, sighted individuals become visually impaired. If a
high-rise building sustains earthquake damage, using the stairs for
evacuation instead of taking the elevator is likely to physically
challenge all building occupants. Even if they were formerly able
bodied, seriously injured disaster victims automatically join the
ranks of the disabled. Additionally, among those likely to experi
ence increased difficulties in an emergency are persons experiencing
temporary physical limitations: women in the last months of preg
nancy, persons on crutches or with a limb in a cast, persons re
covering from surgery, and so on. However, persons who are al
ready seriously or permanently disabled are likely to have the most
problems in an emergency. The built environment presents chal
lenges for these individuals during normal times--challenges that
able-bodied persons do not experience. These difftculties are ex
acerbated in disasters that alter their physical surroundings. This
chapter is· mainly concerned with the emergency needs of this dis
abled group.

Table V-I shows relationships among a) selected diseases and
impairments; b) the degree of support an individual requires from
the system in order to cope with functional limitations; and (c) an
individual's ability to cope with each of the six functional chal
lenges he or she is likely to face both in everyday life and in
emergency situations. The table indicates that an individual with a
disability may be challenged in one functional area Or in several.
For example, a blind person will likely only be functionally chal
lenged in one of six areas, while a person with severe multiple
sclerosis would experience limitations in verbal communication, mo
bility, and cognition and might also be dependent on special medical
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aids. In general, the greater the number of areas in which a dis
abled person is functionally challenged, the greater his or her need
for system support, both during normal times and in an emergency.
Disabilities such as deafness/blindness and neurologicaI damage due
to a major stroke represent disabilities with several associated
functional challenges that require a high degree of support. On the
other hand, organic back disorders, petit mal epilepsy, and mild
hemophilia have fewer associated functional challenges and fewer
support needs.

Two other relationships are apparent in Table V-I. First and
most obvious is the fact that the type and severity of a disability
is related to the degree of support an individual will require in an
emergency. For example, while speech impairments can create some
degree of functional challenge for individuals in everyday life, the
majority of persons with speech impairments do not differ markedly
from nonimpaired persons in their need for system support in emer
gencies. On the other hand, persons with spinal cord injuries can
be expected to have high system support needs under emergency
conditions. Mildly mentally retarded persons are likely to resemble
nonimpaired emergency victims in their support needs, while per
sons with severe developmental disabilities are likely to be highly
dependent in an emergency. The same is the case for other disabil
ities. The more profound the disability, in terms of its impact on
functional capabilities, the greater its negative effect on coping
capacity in an emergency.

A second point that is apparent from this table is that persons
with different types of impairments are likely to differ in the be
haviors and activities they find problematic in an emergency situa
tion. For deaf persons, the main problem centers on being able to
receive warnings and emergency instructions and to communicate
verbally with others in the setting. Because deaf persons are en
dangered because they cannot hear fire alarms and recorded mes
sages, considerable effort has been devoted to developing visual and
tactile warning systems for fire (see Levin, 1980; Kennett, 1982). A
nighttime power failure and the resulting inability to see would
present problems for all building occupants except blind persons. A
person with a mobility limitation stemming from an amputated leg,
arthritis, quadriplegia, or some other impairment would have no
problem seeing hazardous areas in a setting and hearing and under
standing warning messages and instructions, but he or she might be
unable to avoid hazards or carry out emergency instructions with
out assistance. A deaf and blind person will probably need assis-
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tance in several areas: seeing hazards, hearing warnings, getting to
a place of safety, and so on.

Impact of Earthquakes on Persons with Functional Limitations
By their very nature, earthquakes radically alter the environ

ment and create complex emergency response requirements. Unlike
many types of disasters, they occur without warning. Persons who
are caught in a particular situation during the impact of an earth
quake must know immediately how to protect themselves; there is
virtually no time for either mental or physical preparation. Like
tornadoes (but unlike disaster agents such as fIres and riverine
floods) they affect all parts of a building simultaneously, making it
impossible to escape the hazard during impact and increasing the
need for rapid self-protective measures. Earthquake forces affect
buildings and their contents in such a way that previously innocu
ous aspects of the environment (light fIxtures, windows, me cabi
nets) immediately become hazardous. Because of the kinds of haz
ards earthquakes pose, it is important that, when an earthquake
occurs, building occupants 1) know what to do to protect them
selves; and 2) have at their disposal within the immediate environ
ment the means to ensure their own safety during impact and to
reduce the risk of post-earthquake injury.

Turning speciftcally to earthquake emergencies, Table V-2 pre
sents a simplifted model of likely earthquake effects on building
components and contents and the difficulties these kinds of damage
may present for persons with each of the six types of functional
limitations or challenges. Examples of earthquake effects on struc
tural building elements, nonstructural elements, and building con
tents, as well as residual earthquake impacts, are considered separ
ately. The fIgure indicates that earthquake-produced physical bar
riers will create some additional degree of difficulty for all disabled
persons. Those who are functionally challenged only in the areas of
hearing and communication are likely to be the least seriously af
fected, but even they will experience coping difficulties. In general,
provided such persons are able to receive and understand safety
messages, they should have no more difficulty coping during and
after an earthquake than able-bodied persons. (This is not meant to
imply that the latter will have an easy time coping; they are likely
to have a number of problems. The point is that persons with hear
ing and communication problems should not require additional assis
tance in most cases, provided they are able to obtain adequate
information about the emergency situation.) However, for persons
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with other types of disabilities, coping difficulties will increase as
a result of earthquake-produced changes in the built environment.
Blind individuals, for example, will risk tripping over displaced fur
niture, not being able to see and avoid broken glass, being hit with
falling debris and other objects, and being unable to negotiate
blocked exits.

The coping problems many disabled persons will experience at
the time of earthquake impact are likely to be much more severe
than those of their nondisabled counterparts. Broken glass is a haz
ard for everyone, but it is less of a hazard for sighted persons who
can avoid it than for blind individuals. All victims will be shocked
and confused upon encountering changes brought about by earth
quake damage. However, those who are accustomed to using a small
number of uncomplicated, uncluttered travel routes within a build
ing (e.g., blind persons, individuals who use wheelchairs) or who
have limitations in problem-solving ability (e.g., persons with de
velopmental disabilities) may be overwhelmed by the extent of
changes in the environment and incapable of taking independent
action following earthquake impact. Moreover, an earthquake is
likely to damage, destroy, or render inoperable resources and aids
needed by disabled persons: respirators, oxygen, elevators, medica
tions, and mobility aids. For example, two people in Olive View
Hospital reportedly died in the 1971 San Fernando Valley earth
quake in California because their life-support equipment failed
(Arnold and Durkin, 1983).

Table V-3 describes the nature and degree of earthquake
induced hazards in various building types: wood-frame, unreinforced
masonry, and reinforced and steel-frame high- and low-rise build
ings. Structural hazards are greatest in unreinforced masonry build
ings and least serious in steel-frame structures. Hazards produced
by nonstructural building components and building contents are ser
ious in all types of buildings but are most serious in high-rise
buildings because of the way these structures respond to earthquake
forces. The extreme case in this category is the steel-frame high
rise, which may sustain little structural damage but a great deal of
damage to other building systems and to building contents.

Generally speaking, building occupants, regardless of degree of
disability, will be safest in wood-frame buildings and will face the
most serious threats in unreinforced masonry buildings. Complete
building collapse is a possibility in unreinforced masonry structures,
and life-safety hazards are considerable in such buildings (Reither
man et aI., 1984; Durkin, Aroni, and Coulson, 1984).
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At least in southern California, noninstitutionalized disabled per
sons probably face a higher risk of injury in earthquakes, because
they tend disproportionately to reside in these kinds of structures
(see Chapter III). Disabled and elderly persons tend to have low
incomes, and they need to live near public transportation and other
services. Older buildings that contain low cost rental units and that
are located in urban centers constitute a relatively convenient and
affordable source of housing for these individuals.

Occupant Safety in Existing Buildings:
Examples ofTypical Urban Settings

In order to better understand the challenges disabled persons
are likely to face during and immediately after earthquake impact,
we undertook systematic on-site inspections of contrasting types of
buildings in an urbanized region of Southern California. The inspec
tions were conducted by an engineer who specializes in the study
of nonstructural earthquake effects and earthquake hazard mitiga
tion. A checklist developed by the consultant was used for the in
spections (see Appendix II). The checklist focuses on the earth
quake vulnerability of the buildings and major building subsystems
(e.g., heating and ventilation) and on mitigation and preparedness
measures. Inspection tours ranged in length from two hours (for the
apartment building) to an entire day (for the large medical and
rehabilitation facility). Observational data was supplemented with
information obtained in interviews with persons responsible for
building safety and emergency planning at each site.

The objectives of these inspections were 1) to assess structural,
nonstructural, and other building hazards; 2) to hypothesize about
the likely consequences of earthquake-induced failures for building
occupants, particularly those with physical limitations; and 3) to
obtain information on what earthquake hazard mitigation and pre
paredness measures, if any, had been instituted in each setting.

In selecting sites for inspection, we attempted to cover the
range of settings in which disabled persons are found: an agency/
office environment; a medical facility; and a residential setting. We
do not claim that these three buildings represent the entire con
tinuum of building types or settings disabled persons might use.
Conducting a systematic assessment that large would be well beyond
the scope of this study. Site descriptions are presented for illustra
tive purposes--to demonstrate different types and degrees of build
ing hazards and different approaches to hazard management.
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Johnson (1983) presents a framework that Views emergency man
agement for disabled persons during fIres as a system consisting of
three elements: the disabled building occupants themselves; man
agement, or those responsible for the safety of persons using the
building; and the building as a structural entity. He argues that
maximum occupant safety is achieved when the following conditions
are met:

1) Fire hazards in the building have been minimized. The build
ing is fIre resistant; there are adequate smoke detection and fIre
suppression systems; refuge areas exist in the building; and so on.

2) Building management is also prepared to cope with the emer
gency. There is a person designated as being in charge in case of
emergency; emergency-related roles and tasks have been assigned to
persons living or working in the building and are understood; and
outside sources of assistance have been identifIed. In other words,
building occupants have made a concerted effort to plan for the
emergency.

3) Occupants understand the hazard and are prepared to re
spond. Building occupants can communicate with one another, are
trained in self-protective techniques, and are capable of assisting
one another. Measures have been developed to increase the safety
of functionally challenged building occupants.

Where one or more of the three elements (for example, occupant
capabilities or management commitment) are weak, the safety of
occupants is reduced. Building safety can be increased by interven
tion at any of the three levels: making the building more fIre re
sistant, improving emergency management, or increasing occupants'
capacity to respond--for example, through training or the provision
of special aids.

The same framework can be usefully applied in the area of
earthquake safety. The risk of injury is reduced to the extent that
building occupants understand and can carry out self-protective
measures, someone takes responsibility for coordinating the re
sponse in the event of an emergency, and the building and its con
tents are capable of resisting earthquake-generated forces, so that
damage, secondary hazards, and debris are kept to a minimum.
Assessments of the three buildings focused on each of these three
areas. Findings on each building are reported separately below.

As the narratives in the sections that follow indicate, the build
ings that were evaluated varied considerably in the extent to which
they met these standards. At the fIrst site--a large medical and

71



rehabilitation complex--mitigation and preparedness were major pri
orities, and considerable effort had been expended in ensuring the
safety of both employees and patients. At the second site, a gov
ernment-operated correctional facility, mitigation of building haz
ards had received less emphasis, but emergency management and the
training of occupants had been stressed. At the third site, a multi
story cooperative apartment building, very little had been done to
make the building safer, improve emergency management, or in
crease occupants' capacity for self-help.

Site A (Multiple-Building Site)

Structural and Nonstructural Features
Inspections were conducted in several buildings that are part of

a larger facility that includes 140 structures on a 4OO-acre site.
The structures in the facility vary in age; the oldest building is a
wooden structure dating from 1889, and the newest is a six-story
ductile frame structure completed in 1979. Most of the buildings
were constructed between 1930 and 1950. The site contains unrein
forced masonry buildings that have been structurally retrofitted by
surrounding the brick walls with a reinforced concrete structure.

Studies of the earthquake vulnerability of 36 of the buildings in
this facility have been conducted by a structural engineering firm.
The seismic criteria used in the study were a maximum site accel
eration of 0.25g with a period of 0.5 seconds and a dynamic ampli
fication of 3.0. The evaluation focused primarily on .structural haz
ards. Even before the study, however, buildings known to lack
earthquake resistance had been evacuated.

A number of nonstructural earthquake hazard reduction measures
have already been implemented. All buildings with resident patients
have emergency standby power provided by diesel generators that
activate within seven seconds of a power failure. Cooling systems
are self-contained and not dependent on water sources that could
also fail.

Two buildings in the nursing care section of the facility were
inspected. These buildings were chosen because they house long
term patients, all of whom are disabled. Of the two buildings, one
has been retrofitted to reduce earthquake hazards, and the other
has not. The differences between these two buildings are signifi
cant. For example, the retrofitted building has the following fea
tures:
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1) T-bars supporting the ceiling acoustic tiles are connected to
the upper floors by wires.

2) All lighting fIxtures are also connected to the upper floor by
means of wires, independent of the T-bars. The flexible conduits
are also clipped to these wire supports.

3) Gas inlet lines have Sentinel valves, which detect earthquakes
and shut off the gas supply to the building. Following an earth
quake and after manual inspection of the building to ensure that
there are no gas leaks, the valves are manually reset.

4) Closet and storage cabinets are built in, so that they will not
topple over in an earthquake.

5) Television sets are mounted on steel hardware to prevent
them from swaying and falling in the event of an earthquake.

6) Telephone receivers in the hallways are screw-mounted on
holders attached to the walls, so they will not be thrown off the
hook during earthquake shaking.

7) Electrical switching gear and pipelines in the basement are
anchored.

8) Oxygen cylinders are connected to pressure regulators with
coiled copper tubing and strapped to the walls with chains to keep
them from falling down.

The building that houses the four boilers that provide steam to
the facility was evaluated and determined to be strong enough to
withstand earthquake forces. The boilers and all ancillary equip
ment, including exhaust lines, panels, and other equipment are
either braced to specially constructed steel structures or anchored
to the floor. In several locations, piping connections have sections
of flexible piping installed to absorb the relative motion during
earthquakes. Most pipelines are also independently braced to either
the floor or the ceiling.

Other safety features are evident. All buildings requiring power
for patient care are provided with back-up power from diesel gen
erators with closed-loop cooling systems. The fuel stored on site is
suffIcient to operate these generators for at least four days. All
hallways and stairwells are fItted with battery pack emergency
lights good for four to eight hours.

In terms of structural and nonstructural earthquake hazard miti
gation, the inspection revealed some areas where improvements
could be made. First, the computer facility, which houses patient
records, may be vulnerable to post-earthquake fIre, since the fa
cility lacks portable halon fIre extinguishers. Additionally, computer
equipment, the racks that hold computer tapes, and other contents
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of the facility are not anchored.
A second problem concerns the water supply. Potable water is

supplied to the facility by the city water district. Water is stored
in two tanks with a total capacity of 750,000 gallons. Water is
gravity fed to the entire site from these two tanks by two asbestos
cement pipelines that are laid side by side. This means that any
failure due to localized ground motion could result in the failure of
both lines. Moreover, the cement pipelines are very vulnerable to
brittle fracture during shock loading--which can be expected in an
earthquake. There is also a possibility that broken sewer lines could
contaminate the water supply.

Despite these gaps in hazard mitigation, the administration and
management of this facility have obviously devoted considerable ef
fort toward making the facility safer. The measures that have been
taken show an understanding of likely earthquake effects, consider
able attention to detail, and a willingness to commit funds and per
sonnel to hazard reduction.

Emergency Management
A comprehensive disaster plan was developed for the site in

1983 by heads of the various services (nursing, medical-surgical,
pharmacy, etc.) under the direction of the facility's assistant chief
of staff. The document contains plans for the facility as a whole
and for individual buildings and services. At the time of our inves
tigation, the plan had not yet been adopted as the official plan for
the facility, however. The union that represents many workers at
the facility was reluctant to endorse the plan because it was made
without the union's active participation. Union representatives con
sider disaster preparedness an element in overall workplace safety,
which they view as a negotiable issue. Therefore, at the time of
our research, the facility lacked an officially adopted emergency
plan, even though the consensus seemed to be that, if an earth
quake were to occur, the plan developed in 1983 would be the one
that would be used.

Particular sites within the facility have been designated as pn
mary and secondary command posts in the event of a major dis
aster. During normal times, telephones are the main means of com
munication within the site. A mobile communications van with its
own power source that would make it possible to communicate on
various emergency radio frequencies was being outfitted for use
during disasters when we visited the site. Within the site, emer
gency communications will be conducted by means of CB radio, and
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booster stations have been installed. Arrangements have also been
made with local ham radio operators for emergency assistance.

Rather than sending injured persons to another site, this facility
expects to receive casualties from the surrounding area in the
event of an earthquake. Plans have been made to discharge all but
the most seriously ill patients if beds are needed. The facility has a
helicopter pad, so that even if the surrounding roads are cut off,
patients can be flown into and out of the site. The facility has a
mutual aid agreement with another major medical center located
approximately two miles away.

The Health and Occupational Safety Department conducts at
least one major disaster exercise a year, and training sessions for
groups of employees are held several times a year. A recent bomb
threat caused the evacuation of an entire building, and all patients,
including those who were not ambulatory, were evacuated in about
three minutes.

In 1983, following the development of the new comprehensive
disaster plan, special training sessions were held for staff. The
two-hour sessions centered on appropriate preparedness and re
sponse activities in the home and workplace. Reportedly, 56% of the
staff at the facility attended the training sessions.

Building Occupants
There are approximately 5,000 employees at this site. Of this

number, most are on-site during normal daytime working hours.
There are approximately 1,350 inpatients at the facility. (Out
patients number 1,400 daily.) Of this number, about 25% would be
incapable of evacuating without assistance in the event of an
earthquake. Most of the building occupants requiring assistance
would be located in the medicaljsurgical facility and in the nursing
home buildings. Both these buildings have considerable earthquake
resistance.

As was the case with other inpatient settings with which we
had contact in the course of this study, not much has been done at
this facility to train residents in earthquake response. The expecta
tion is that staff will be responsible for directing and giving assis
tance to patients in the event of a major emergency. While staff
are, in all likelihood, well-trained and competent, there could be
delays in providing assistance if a disaster were to occur at night,
on a weekend, or at some other time when few staff are present.
Because many patients at this facility are long-term residents, the
potential exists for carrying on a training program with residents.

75



Such a program would increase the likelihood of appropriate re
sponses on the part of residents.

SiteB

Structural and Nonstructural Features
Site B is a 14-story steel-frame structure located in central Los

Angeles. It is a government building that contains a correctional
facility on its upper floors. It was originally constructed in 1925,
but several sections have been renovated or modified since then.
However, the structural aspects of the building remain the same.
The steel framework of the building is bolted with two to six bolts
per joint on the first through seventh floors. The resulting assem
bly is encased in poured concrete. The upper floors have a welded
steel-frame structure encased in concrete. The current occupants of
the building consider the structure flexible; they do not expect it
to behave in a brittle manner during an earthquake.

The utilities that come into the building are steam, natural gas,
water, and electricity. Steam is used for both space and water
heating. The advantage of this method for heating water is that
there are no gas-ftred water heaters. Natural gas is used only on
the tenth floor, where there is a kitchen. Gas pipes enter the
building in the basement and then travel vertically to the tenth
floor. There are two gas shutoff valves: a manual valve and an
automatic valve inside the building that would be activated in the
event of a loss of pressure of the kind caused by a severing of the
pipeline. In a situation in which the gas pipeline (normally carbon
steel, and therefore ductile) has been merely damaged and leakage
amounts resemble normal usage, the automatic shutoff device would
not be activated. Neither the main gas meter nor the gas pipes
have been strapped or braced for additional earthquake protection.

There are four metal 10,000 gallon capacity water tanks on the
roof of the building. According to the emergency manager who was
interviewed, they are strapped. With the exception of the kitchen
area on the tenth floor, the building does not contain sprinklers.
However, there are ample numbers of hose cabinets and portable
ftre extinguishers on each floor.

The power supply comes in through four panels, one for each
quadrant of the building. There is a standby power generator on
the roof capable of providing emergency lighting for four hours.

The building has two major entrances--one from each of two
streets that border the structure. Both entrances are accessible
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only by stairways. There are several subsidiary entrances and exits
to the building, and there is a ramp for disabled persons, but it
provides access to the basement only. Access to other floors from
the basement is either by stairways or elevators.

The evacuation routes inside the building are very clearly
marked, and exit signs and emergency lights are backed up by bat
tery power. There are no pieces of furniture that could obstruct
passage ways in the corridors; however, the walls along the evacua
tion routes are marble-lined. There is a good chance that these
marble sheets would be dislodged in an earthquake and that they
would obstruct evacuation routes, including the stairs. Almost all
the glass doors along the evacuation route are made of ordinary
figured plate glass. These doors could also shatter and spray the
evacuation routes with glass debris. The expectation appears to be
that, during evacuation, occupants would walk over any fallen
items; no special provisions have been made for clearing the pas
sage ways of debris.

No measures have been taken to mitigate nonstructural damage
in the building. Prominent sources of such damage include book
shelves, filing cabinets, electronic data processing cabinets, and
ceiling light fixtures--especially those in the more recently reno
vated parts of the building. The chandeliers in the second floor
reception lobby have not been restrained.

The external facade of the building consists of granite sheets
and other decorative installations that could fall off during a sev
ere earthquake, causing a life and safety hazard within a 50-foot
radius of the building. The external evacuation site has been
planned with this factor in mind; the command post at the site will
be at least 150 feet away, and all other personnel are expected to
stay 300 feet away from the building.

Emergency Management
Emergency operations for this building were reviewed in 1984,

and a disaster plan was written in December of that year by in
house personnel. The plan is reviewed and updated on a quarterly
basis. Under the overall direction of the emergency operations com
mander, each floor is managed during times of emergency by a
"floor lieutenant." Each floor has four means of egress besides the
fire exit--one main and three alternate stairways. A vertical, floor
by-floor evacuation plan has been developed. The planned command
post and initial gathering site for evacuated occupants is the se
cond floor lobby, which normally serves as a reception area. After
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an assessment of the situation, occupants could be evacuated to an
external evacuation site--a parking lot approximately 300 feet from
the building. (As noted above, areas closer to the building are con
sidered unsafe.) Emergency personnel estimate that it will take
three to four minutes per floor to evacuate occupants. A complete
evacuation exercise was conducted in April, 1985.

One of the key features of the disaster plan is its focus on
able-bodied personnel. According to the plan, the initial evacuation
will not include occupants who have been injured or otherwise ren
dered immobile (for example, those persons trapped under debris).
Instead, the plan states that, once occupants have assembled at the
initial evacuation site, rescue teams will be formed that will then
go back to help occupants who need assistance with evacuation.
Following a major earthquake, the only usable evacuation routes
will be the stairways.

Because the building is occupied mainly by members of the crim
inal justice system who are used to following a chain of command,
it is reasonable to expect that the able-bodied building occupants
who gather at the initial evacuation sites will return to the build
ing to perform search and rescue. However, aftershocks are highly
likely following a major earthquake. The plan to evacuate able
bodied persons ftrst and to conduct search and rescue only after
accounting for able-bodied building occupants may expose disabled,
injured, and trapped victims to further hazards. Even if an after
shock does not occur, following the plan will certainly mean that
there will be delays in responding to the needs of non-able-bodied
persons.

Building Occupants
This correctional facility houses 1,600 inmates and 200 employees

on the upper floors and 700 employees on floors one through eight.
Relatively few employees occupy the basement and the ftrst two
floors; there are normally between 150 and 200 employees on floors
three through eight. The building is most heavily used between 8:00
a.m. and 5:00 p.m. Only 50 to 75 employees are present in the
building during the evening and nighttime hours; however, there are
approximately 400 employees on 24-hour call.

The public has access to the building, but in contrast to struc
tures that are heavily used by the general public (shopping centers,
theaters, large hospitals, social welfare agencies), this building is
mainly used by employees. In the event of an earthquake, the ma
jority of building occupants can be expected to be at least some-
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what familiar with the setting and with planned emergency proce
dures.

According to the individuals in charge of emergency manage
ment, there is only one employee known to be disabled. This indivi
dual, who uses a wheelchair, works in the data processing center.
It appears that emergency managers have paid little attention to
the needs of this individual or other disabled persons who might be
using the building at the time of an earthquake.

The only automatic warning systems in the building are smoke
alarms. There is no public address or other warning system. This
violates the General Industrial Safety Order (GISO) 3220 ("Emergen
cy Action Plan") and identical sections in the California Admini
strative Code. The designated floor lieutenant is expected to ensure
that all occupants are warned and evacuated in emergencies. GISO
3220 suggests that one individual be in charge for every 20 persons
to be evacuated, but it appears that this recommendation has not
been followed in the case of this building.

Although no special provisions have been made for the safety of
disabled individuals, due to several factors the facility does offer a
relatively high degree of protection to building occupants. First,
those in charge can expect occupants to know and follow emergen
cy response procedures. Second, medical supplies are readily avail
able, as are various modes of emergency transportation, including
helicopters. Third, the building has a command center that is used
on a daily basis. Fourth, a large proportion of the occupants of the
buildings have portable radios that would be immediately available
in the event of an emergency.

These safety features notwithstanding, a major earthquake would
probably cause considerable nonstructural damage at this site that
could increase the risk of injury to occupants. Insufficient atten
tion appears to have been paid to the needs of disabled employees,
other disabled building users, and able-bodied persons who could be
disabled by an earthquake.

SiteC

Structural and Nonstructural Features
Site C is a four-story unreinforced masonry cooperative apart

ment building in central Los Angeles. Built in the late 1920s, the
building is located in a densely populated neighborhood that in
cludes both residential and commercial structures, most of which
are two stories high.
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The design and floor plan of the apartments were undoubtedly
developed with able-bodied persons in mind. There are no ramps or
other means of access anywhere inside or outside the building.
Doorways leading into individual rooms inside the apartments are
quite narrow. Hallways in the apartment are not only narrow but
also have sharp ninety-degree corners that probably cannot be ne
gotiated by a person in a wheelchair. Two apartments in the build
ing were inspected. None of the furniture in either apartment was
tied down or restrained.

If a major earthquake occurs, this building will almost certainly
sustain significant structural damage. The main threat to building
occupants is total or partial collapse of the building. Even if col
lapse does not occur, an earthquake could cause nonstructural dam
age and warping of doorways sufficient to trap individuals inside
with no means of egress and no way of calling for assistance ex
cept shouting or using the telephone--if telephones are still oper
ate.

No structural or nonstructural upgrading has been done at this
site. The building is subject to the Los Angeles ordinance requiring
structural assessment and earthquake hazard mitigation in old un
reinforced masonry buildings, but at the time of the visit to the
site residents had not moved to comply with the ordinance. At that
time, the building showed signs of significant structural distress:
slanting floors and hallways, cracks in walls, and corners that were
not aligned. An inspection of the masonry revealed that it is in
extremely poor condition; it is possible to dislodge bricks and mor
tar by hand in some places.

All utilities at the site are purchased, and there are no emer
gency backups. The basement contains a boiler and hot water tank
that have not been restrained. In the event of an earthquake, this
building could lose all its utilities--electricity, natural gas, and
water supply. The unanchored boilers in the basement could be dis
lodged from their mounting, and, more importantly, gas lines would
probably be severed, resulting in gas leakage and the possibility of
an explosion or ftre. Perhaps the building's only saving grace is the
fact that hallways are uncluttered, making post-earthquake evacua
tion easier. It does not appear that hallways were kept open be
cause of safety considerations, however; rather, they seem to re
flect the residents' penchant for neatness and organization.
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Emergency Management
The governing board of the cooperative has not made emergency

preparedness a priority; similarly, there is little support for doing
the required work to mitigate structural earthquake hazards. Short
1y before our visit to the site, a fire inspector had issued a cita
tion for outdated hardware on fire doors. Beyond such enforcement
efforts, neither the fire department nor any other public agency
has offered assistance with emergency preparedness. Rather than
merely citing violations, fire departments could take the additional
step of educating occupants about building hazards and offering
information on self-help and protective strategies.

The only means of emergency communication in the building are
telephones. Even if telephone lines are not severed at the time of
earthquake impact, telephones will likely not function. In the event
of an earthquake, building occupants are likely to be without a
means of communicating with emergency responders and other
sources of outside assistance.

Building Occupants
The building has 92 apartments and approximately 100 residents.

Several apartments are vacant, and some are occupied by couples
and families; however, most apartments have a single occupant.
Building residents tend to be elderly; many are retired. Approxi
mately 10% of the occupants are disabled--visual and mobility limi
tations being the most common problems.

Likely earthquake effects on this building include total or par
tial collapse, major structural damage, widespread nonstructural
damage, loss of utilities, and earthquake-generated fires. In view of
these multiple hazards, it is important that occupants be able to
get out of the building. However, based on the site inspection,
evacuation may be very difficult. The three means of egress are
stairways, elevators, and fire escapes. Even if an occupant were
able to get out of his or her apartment--doubtful in many cases-
the elevators would not be operating. In any case, the elevators
(two on each side of the building) are of the same vintage as the
building, and each can hold only about four persons comfortably.

The six exterior emergency fire escapes will not be usable by
disabled and elderly occupants unless considerable assistance is pro
vided. Nonambulatory persons, for example, would have to be car
ried down fire escapes. Furthermore, at the time of our inspection,
the last flight of stairs on one fire escape (which connects the
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second story level to the sidewalk outside the building) was in dis
repair, and the wrench that must be used to lower the stairs was
missing. Had it been necessary to use the fIre escape at that time,
evacuees would have had to jump from the second story to the
concrete sidewalk below, or else return to the building and seek
another exit route.

It seems that the most likely routes of egress following an
earthquake will be hallways, stairways, and windows. At least at
fIrst, disabled and injured building occupants will have to be as
sisted by other residents, many of whom are elderly themselves.
There is considerable cohesiveness among building occupants during
normal times. People visit with one another, offer one another as
sistance with shopping, transportation, and the like, and check on
one another regularly. Thus, there is at least the potential for the
emergence of a viable self-help network among residents. However,
nothing has been done to date to facilitate the development of an
emergency support network. Further, because so many residents are
elderly and/or disabled, it may be that in the event of a major
earthquake there will be more people needing help than persons
available to assist.

Summary

This chapter presented a conceptual framework for classifying
disabilities according to the kinds and severity of functional chal
lenges with which they are associated and a set of matrices for
illustrating how earthquakes can be expected to affect a disabled
person's coping capabilities. Typical earthquake effects were viewed
in terms of their impact on persons who are functionally challenged
in each of six major areas (e.g., sight, mobility). The coping prob
lems many disabled persons will experience in earthquakes will be
more severe than those of able-bodied persons, but some disabled
persons will experience more difficulty than others. Similarly, some
settings will be more hazardous than others for both disabled and
nondisabled victims.

Material from on-site assessments of three buildings in the
greater Los Angeles area was presented to illustrate strengths and
weaknesses in earthquake hazard mitigation, particularly as they
relate to disabled persons. If Johnson's three conditions for occu
pant safety are taken as a standard, none of the sites that were
evaluated has achieved optimal earthquake hazard reduction levels.
Of the three, Site A has mobilized the most resources to promote
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earthquake safety. In this facility, considerable effort has been
made to mitigate structural and nonstructural earthquake hazards.
Those responsible for emergency preparedness have devised an
emergency plan, although the plan lacks official status. Compared
with Site A, Site B personnel have paid less attention to mitigation
and placed about the same emphasis on emergency preparedness. At
Site C, the only privately owned building that was studied, earth
quake hazards are severe, and there has been no support for either
mitigation or emergency preparedness. It is also worth noting that
in all cases little or no effort has been devoted to educating build
ing occupants--residents, staff, and other building users--about ac
tions to take to prepare for and respond to earthquakes.
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CHAPTER VI

EMERGENCYPREPAREDNESS AND
RESPONSE MEASURES FOR PERSONS

WITH DISABILITIES

Our research started from the premise that the disabled popilla
tion is an important focus for disaster policy makers and planners
because members of this popillation may differ from nondisabled
persons in their ability to mitigate, plan for, and respond to haz
ards. For example, a sight or hearing disability may limit an in
dividual's access to general information about emergency prepared
ness, specific warning messages, or other information available at
the time of a disaster. Mobility limitations and environmental fac
tors may affect an individual's ability to take self-protective ac
tions or to evacuate in an emergency. If the participation of a dis
abled person in the community is low because of social isolation
and physical and attitudinal barriers to social involvement, that
individual may be cut off from important sources of information
and social support in the event of a disaster. Activity limitations
and the lack of discretionary income may also curtail an indivi
dual's ability to engage in predisaster preparedness activities. On
the other hand, because a disabled person is required to cope with
the physical environment and take various hazards into considera
tion on a daily basis, disabled individuals may be more aware of
and more prepared for emergencies than able-bodied persons.

In the last five years, disaster agencies have become more con
cerned with disabled persons in disasters. For example, the Federal
Emergency Management Agency (FEMA) has begun focusing on the
disaster needs of "special populations," including disabled persons.
In October, 1983, FEMA held a conference on emergency prepared
ness for disabled and elderly persons, and the agency has also pub
lished a pampWet, originally developed by the Southern California
Earthquake Preparedness Project (SCEPP), focusing specifically on
earthquake safety measures for people with disabilities (Federal
Emergency Management Agency, 1985). The California Specialized
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Training Institute (CSTI), a branch of the California Office of
Emergency Services, regularly holds training courses that highlight
the special needs of this population. Organizations such as the Red
Cross also publish material focusing on elderly and disabled indivi
duals in disasters (American Red Cross, 1985). However, the objec
tives of these conferences and publications are relatively narrow.
They mainly attempt to make emergency planning and response per
sonnel aware of the distinctive needs of disabled and elderly per
sons and to provide general, elementary emergency preparedness
information to people with disabilities. They do not consider dis
ability in a policy context, impart information on the prevalence of
disabilities that could form a basis for planning efforts, or classify
disabled persons in terms of their likely disaster-related needs.

If discussions of disability in disaster preparedness materials are
rare, as far as we have been able to determine, discussions of
emergency preparedness in the disability literature are virtually
nonexistent. Guides to independent living (e.g., Hale, 1979) contain
some discussions of safety (how to avoid being splattered by hot
liquids on the stove, for example), but they make no mention of
natural hazard mitigation or preparedness. Books on architecture
and design for persons with disabilities (e.g., Bednar, 1977; Cary,
1978) focus on building safety to some degree; however, they tend
to place much more emphasis on other properties of settings, such
as accessibility and convenience for persons with limitations, than
on safety. The idea that a disaster could alter the physical setting
or make the environment more hazardous for a disabled individual
is never discussed.

One obvious reason for the shortage of more detailed, in-depth
material is the lack of a data base to support generalizations. With
some exceptions (see our discussion of fIre research in Chapter IV),
studies on disabled people in emergencies have simply not been
done.

Community Preparedness Efforts

Based on a survey of California agencies conducted four years
ago, CSTI concluded that existing emergency preparedness measures
for disabled persons at the community level are rudimentary at
best. CSTI's mail questionnaire, sent to community organizations
and public safety agencies, asked whether or not the community
had "planned, either formally or informally," to meet various dis
aster-related needs of disabled persons. As indicated in Table VI-I,
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Has your community planned Don't No
for the following? Yes No Know Answer

Notifying hearing or sight-
impaired persons that an
emergency exists 26.8% 53.6% 15.5% 4.2%

Assisting disabled people
to safety 46.4% 32.7% 14.9% 5.6%

Providing assistive devices
for emergency evacuations
from public buildings 19.6% 54.8% 19% 6.6%

Emergency transportation
for institutionalized
disabled persons 33.9% 35.8% 21.4% 8.9%

Emergency transportation
for noninstitutionalized
disabled persons 29.8% 44% 19.6% 6.5%

Evacuation centers that
are accessible to disabled
persons 45.8% 14.9% 35.1% 4.2%

Medical supplies in
evacuation centers 31.6% 30.4% 30.4% 7.8%

Training in techniques for
managing the needs of the
disabled in emergencies 13.7% 51.8% 23.1% 12.5%

Table VI-I

California Specialized Training Institute Survey Findings
on Emergency Preparedness for Disabled Persons
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the 168 respondents reported that relatively little activity had
taken place in their communities. For example, less than half the
respondents could report that plans had been made for "assisting
disabled persons to safety" in a disaster. Only about one-third
thought that their communities had plans to provide emergency
transportation to institutionalized disabled persons. Only about 13%
reported that community emergency training efforts had focused on
the disaster needs of disabled persons. Of the survey respondents in
public safety agencies, approximately 70% said that community
emergency plans either did not make provisions to assist disabled
persons or would not prove workable in an actual disaster (Chal
lenge Magazine, 1983; California Specialized Training Institute, n.d.).

Among community emergency response agencies, ftre departments
appear to be most aware of disabled members of the population.
Fire departments typically attempt to locate and record information
on persons who might need special assistance in the event of ftre.
This strategy--identifying persons with disabilities--is currently the
most common approach to disaster preparedness for disabled per
sons. Respondents to the CSTI survey frequently reported ongoing
efforts to identify disabled community residents, so that the ap
propriate agencies could respond in an emergency. A document pub
lished by the California Office of Emergency Services (1983), en
titled "Emergency Evacuation of the Disabled and Elderly: Planning
Guidelines," states (p. 1):

It is necessary to identify the disabled in a given community or area of evacua
tion and establish a centralized and current system, so that they may be located
in the event of a disaster ... once the disabled are identified, the information
should be computerized, preferably with a manual backup ... so that the data
can be easily retrieved in case of computer failure.

We have no information on how far communities have advanced
in developing comprehensive lists of persons with disabilities. How
ever, this approach seems to have some inherent limitations. Some
disabled persons may be reluctant to identify themselves as such,
even to emergency agencies, for fear that this information might
lead to criminal victimization. Others consider identiftcation pro
grams an invasion of privacy with much potential for abuse. Identi
ftcation efforts are likely to miss many severely disabled individu
als, unless thorough community surveys are undertaken. To be use
ful, the information would also have to be regularly updated. Fur
ther, programs to identify and provide assistance to disabled per
sons in emergencies assume that disabled individuals want to be
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"rescued" in such situations; disabled persons increasingly view
themselves as independent and self-sufficient; they may not wish to
be seen as dependent in emergencies. Identification efforts also
assume that there will be sufficient personnel to provide rapid
assistance to all disabled victims that need it--an assumption that
may prove unwarranted.

Disabled Persons in Institutional Settings

One of the objectives of this study was to assess plans and pre
parations for earthquakes in institutions that serve a high propor
tion of disabled persons. Several different types of institutions,
including hospitals, vocational training centers for disabled persons,
and schools for developmentally disabled individuals could be can
didates for such a study. However, for three reasons, a decision
was made to focus on nursing homes: 1) nursing homes provide
round-the-clock, long-term care, rather than services for part of a
day or for a short-term, and for this reason, residents can be said
to face a greater degree of risk; 2) rather than being specialized,
nursing homes serve persons with a variety of disabilities; 3) nurs
ing homes represent a large and growing segment of the health
care industry in the u.S.

The size of the nursing home population has increased dramati
cally in the last 25 years. Among the factors contributing to this
growth are the increase in the number of elderly persons in the
population, particularly those over 75; changes in Social Security,
Medicare, and Medicaid regulations; and the need for alternatives
to hospital and mental hospital treatment for chronically ill persons
(Dunlop, 1979). By 1974, there were more beds in nursing homes in
the U.S. than in general hospitals, and the nursing home occupancy
rate was higher (Kane and Kane, 1980). An estimated 1.3 million
persons in the u.S. reside in nursing homes; these numbers are
expected to increase considerably in the future, because the size of
the elderly population--particularly the over-75 segment--is increas
ing rapidly (General Accounting Office, 1983). At present, approxi
mately 1.5% of persons aged 65-74 and 10% of those over 75 live in
nursing homes (Kane and Kane, 1980).

The nursing home population consists overwhelmingly of disabled
persons. In fact, the most important determinant of nursing home
residency is dependency in routine daily living and personal care
activities, such as eating, bathing, using the toilet, and dressing
(General Accounting Office, 1983). The 1977 National Nursing Home
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Survey found that only 9.6% of nursing home residents were not
dependent in any of six major daily living activities (bathing,
dressing, toileting, transferring, continence, and eating). The re
mainder were dependent in one or more areas, and 23% were depen
dent in all six (Vital and Health Statistics, 1980). Mental illness
and cognitive disability are also important predictors of nursing
home use, and a recent study found that mental illness and use of
ambulation aids were also significant factors in predicting nursing
home placement (Branch and Jette, 1982).

Like other health facilities in California, nursing homes are re
quired to prepare written emergency plans and develop measures for
both "internal" disasters, such as fIres, and "external" disasters and
mass casualty incidents. Title 22, California Administrative Code,
Sections 72551 and 72553, provides details on the tasks that should
be addressed and cites relevant authorities. Nursing homes thus
have a legal mandate to engage in disaster planning and to conduct
emergency preparedness drills. At the same time, they must focus
on a variety of other tasks and functions which may take priority.

Nursing homes perform many of the same activities and are sub
ject to the same safety regulations as general hospitals, and yet
these two types of institutions differ in important ways. Kane and
Kane (1980) note that compared to hospitals, nursing homes tend to
be smaller, less technologically advanced, and less heavily staffed.
Moreover, hospital staffs include more trained professionals than
nursing home staffs. Unlike hospitals, nursing homes are usually
proprietary; about 75% are operated for profIt. Nursing homes tend
to have a higher occupancy rate than hospitals; they are usually
ftlled to capacity. These organizational· characteristics are likely to
affect both the manner in which emergency preparedness is ap
proached and emergency response capability in nursing homes.

In the summer of 1985 there were 384 licensed nursing homes
and intermediate care facilities in Los Angeles County, according to
the County Department of Health Services Health Facility Roster
(Los Angeles County Department of Health Services, 1985). As part
of an effort to assess earthquake preparedness, face-to-face inter
views were conducted with the directors of forty randomly selected
nursing care facilities--just over 10% of the total. The interviews
were conducted at the nursing homes during the months of June
and July, 1985. Co-operation by nursing home directors was, by and
large, excellent. One director on the initial list of facilities de
clined to be interviewed, and a substitute facility was randomly
chosen. Interviews, which lasted about one hour, sought information
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on 1) the characteristics of the facilities, such as age and building
type; 2) resident characteristics and staffmg patterns; and 3) the
earthquake hazard mitigation and preparedness measures that were
in effect at the time of the interview (see Appendix III for a copy
of the interview guide and the facility checklist that were used).
Copies of representative disaster plans were also obtained. The sec
tions that follow discuss our fmdings and conclusions concerning
these facilities that care for disabled persons.

Facility Characteristics

The facilities in the survey ranged in size from 30 to over 400
beds. The most common bed capacity was 99 beds, reportedly be
cause there are higher fees for licenses to operate facilities with
100 or more beds. Of the facilities in the sample, 28 had bed capa
cities of 99 beds or less. The majority of the facilities operated for
profit; only three were nonprofit institutions.

Thirty-three of the nursing homes were single-building facilities,
and the remainder had two or more buildings. All but one had less
than six buildings on the site. The structures were relatively new.
Of the 47 buildings for which the date of construction was known,
23 were built during or before 1%2, and half this number were
built between 1960-1962. Only three of the buildings involved in the
study were constructed during or before 1930.

One building could not be classified according to type of con
struction. Of the 55 buildings that could be classified, 42 were of
wood-frame construction; eleven were of reinforced masonry; and
two were steel-frame buildings. The wood-frame buildings typically
had stucco or stone on the outside. Approximately three-fourths of
the buildings were single-story structures, and even in multistory
structures, residents tended to have rooms on the ground floor.
Rather than having been converted from other uses, the majority of
the facilities (35) were originally constructed and continuously used
as nursing homes. On the basis of this information, it appears that
these nursing-care facilities would not be highly susceptible to
structural earthquake damage.

Resident Characteristics and Staffing Patterns

At the time the interviews were conducted, the nursing homes
were typically at or just below their resident capacity; no facility
was less than 90% full. In almost all facilities, a very large propor-
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tion of residents were over 75 years of age. This age group makes
up over 70% of the population of most nursing homes. Virtually all
the remaining residents were 65 to 74 years old. An exception to
this pattern were two facilities that serve developmentally disabled
persons, most of whom were adolescents and young adults.

Facility directors were asked to indicate how many residents
they would classify as having each of the six types of functional
limitations that have been described elsewhere in this report: mo
bility, cognitive, hearing, communication, visual, and medical. In
dividual facilities differ in terms of the resident "mix," with par
ticular kinds of limitations predominating in particular facilities; but
at the same time there does seem to be a discernible frequency
pattern for functional impairments. Mobility limitations (using a
wheelchair, being bedridden, and the like) were the most common
type of limitation reported, followed in descending order by cog
nitive, communication, hearing, visual, and medical impairments. On
the average, facility directors indicated that about 75% of their
residents had mobility limitations and approximately 50% had cog
nitive problems. Communications and hearing ability were limited
for about 20% of the residents, and around 10% were classified as
visually impaired. The smallest category consisted of those who
were dependent on medical aids--typically 5% to 10% of the resi
dent population in these facilities. Taking into account the fact
that residents may be functionally limited in more than one area, it
appears from these data that the majority of nursing home resi
dents are at least moderately impaired and would require considera
ble assistance in the event of an earthquake.

The number of staff on duty in these institutions fluctuates with
the daily schedule. Nursing care facilities generally operate on a
three-shift basis, with day (7 a.m. to 3 p.m.), evening (3 p.m. to 11
p.m.) and night (11 p.m. to 7 a.m.) shifts. The largest number of
staff (including clerical, administrative, food service, and resident
care personnel) are in the facility during the day shift. At this
time, there may be as many as one staff member for every three
residents, although a one to five ratio is more common. However,
on other shifts, especially the night shift, there is much less staff
coverage. It was not unusual for directors to report having one
staff member on the premises for every 20 residents during the
nighttime hours. If a major earthquake were to occur during the
night or evening shifts, it is likely that staff would fmd it
extremely difficult to handle various emergency tasks.
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Mitigation and Preparedness Measures

The mam part of the interviews focused on emergency planning
and earthquake hazard mitigation in nursing care facilities. Table
VI-2 summarizes the findings, which are discussed in more detail
below.

Emergency Preparedness Activities
Of the 40 facilities contacted, 37 had formal, written disaster

plans at the time of the interview. Disaster plans typically focused
on multiple agents, including fIres, earthquakes, floods, technologi
cal emergencies, bombings, sabotage, and war. When nursing home
directors were asked why these disaster plans had been developed,
the most frequently mentioned reasons were that plans are a re
quirement for licensing and that the staff at the facility had
recognized the need.

It was very unusual to fmd facilities that had developed their
own emergency plans. Instead, plans were prepared by outside pri
vate consulting fIrms that specialize in emergency planning for
nursing homes. One particular fIrm had been responsible for devel
oping emergency plans for 34 of the nursing homes studied. Thus,
the plans of most facilities were very similar. (The assessment sec
tion later in this chapter includes a more detailed discussion of this
approach to emergency planning.)

All the nursing homes interviewed reported having had several
emergency drills (either fITe drills or disaster exercises) in the last
year. The disaster agent focused on most frequently was fITe, which
is understandable given the emphasis safety regulations place on
the fITe problem. The typical pattern is to conduct fITe drills
montWy, focusing on each of the three shifts in turn as required
by law, and to hold one or two major disaster drills each year. In
contrast with fITe drills, the disaster drills usually only involve a
single shift; staff members not present at the time of the drill are
briefed about what took place. Like the disaster plans, fIre drills
and disaster exercises are usually under the direction of outside
safety consultants who contract to perform this service.

As described by administrators, the disaster exercises held by
the nursing homes varied in their. complexity and degree of realism.
Of the 39 facilities for which information on the nature of disaster
drills was available, 18 reported conducting simple exercises involv
ing only staff, not residents. These less realistic drills consisted of
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Table VI-2
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Don't
Yes No Know

6

10

Selected Responses to Questions on Earthquake Safety
in Los Angeles County Nursing Homes (N=40)

Does the facility have a written disaster
plan? 37 3

Has a disaster drill been conducted in the
last year? 40 0

Has any member of the staff attended a
conference or training session on emergency
response in the last year? 11 29

Has the facility received printed material
on emergency response in the last year? 20 20

Have residents,received training on what to
do in an emergency? 8 32

Have water heaters been secured to resist
earthquake forces? 25 9

Have book cases been anchored to resist
earthquake forces? 20 20

Have breakable items been stored properly? 29 11

Is the facility covered by earthquake
insurance? 21 9

Are there procedures for notifying patients'
relatives in an emergency? 37 3

Are there plans for transporting patients to
other facilities in an emergency? 35 5

Are there plans for releasing patients to
relatives in an emergency? 16 23

Are there plans for transferring patients to
shelters in an emergency? 21 19

Is there an agreement with a physician to
come to the facility in a disaster? 10 30

Have special arrangements been made with the
local fire department to provide assistance
in an emergency? 7 33



such actions as testing the telephone staff call-up system, checking
on the status of emergency supplies, and simulating the movement
of residents within the facility, with staff members playing the role
of residents. Fifteen facilities reported conducting slightly more
realistic disaster exercises in which residents participated and
emergency activities were carried out in real time. For example,
some drills involved internal evacuation--moving residents from one
wing of the facility to another. Six of the nursing homes reported
conducting exercises that more closely approximated some aspects
of an actual disaster situation. Examples of activities carried out in
these more realistic drills include the full evacuation of a signifi
cant number of residents from the facility and the tagging of resi
dents for transfer to other facilities. Significantly, no examples
were found of disaster exercises that attempted to take into ac
count the likely effects of a major earthquake, such as loss of
telephone service, disruption of utilities, and damage to the facility
and its contents.

Other emergency preparedness activities were discussed in the
interview. Eleven of the facility directors reported having sent a
staff representative to attend an emergency preparedness confer
ence or training course some time in the previous twelve months.
In two cases, the training courses focused specifically on earth
quake hazards. Directors also reported that there are periodic
training sessions, conducted at the facility by staff development
personnel or safety consultants, focusing on equipment safety, the
use of fire extinguishers, and related topics. Exactly one-half of
the directors reported receiving additional information on disaster
preparedness and response; examples include a brochure on disasters
from the Hospital Council of Southern California, a Red Cross ftlm
and printed materials on safety, and printed safety information sent
by insurance companies. In 12 cases, this additional information re
portedly focused specifically on the earthquake problem.

One question of particular interest in our project was whether
nursing home residents were being instructed concerning actions to
take in the event of an emergency, particularly an earthquake. Only
eight of the 40 facilities reported having provided emergency in
formation to residents; all eight of the nursing homes in this group
indicated that they give instructions for earthquakes. As described
in the interviews, these training activities for residents are rather
general and sketchy. Residents are instructed, for example, not to
go into corridors during a fire, to avoid glassed-in areas during
earthquakes, and to wait for and follow instructions from staff
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members in all emergencies. One nursing home provided a copy of a
one-page handout containing written instructions for residents con
cerning an earthquake; this was the most detailed set of written
instructions for residents that we found.

Earthquake Hazard Mitigation and Preparedness Measures
Other questions in the interview focused on mitigation and pre

paredness activities that are particularly important for earthquakes,
such as preparation for the loss of utilities, evacuation and transfer
of residents to other facilities in case of structural damage, and
mitigation of earthquake damage to building components.

All the facilities in the survey reported having a back-up source
of power, typically a generator that runs on gasoline or natural
gas. The directors of just over half (22) of the nursing homes re
ported that their facilities could operate on emergency power for
12 hours or less. Eleven nursing homes reportedly could function
for a longer period--up to 48 hours; the remainder of the directors
were unsure how long their emergency power would last. All but
one facility reported having an emergency supply of water. Al
though the nursing homes tended not to have large inventories of
bottled water on site, directors did seem to be aware of alternative
sources of drinkable water, such as water heaters.

Those interviewed were asked whether the facility had a means
of emergency communication, both inside the building and with out
side agencies, that did not rely on the regular telephone system. Of
the 40 nursing homes in the sample, 18 reported having a non-tele
phone-based system of communication within the facility; this was
typically a public address system tied to the emergency generator
or a set of walkie-talkies or radios. Only five of the facilities re
ported having a system for emergency communication with outside
agencies that did not rely on telephones. Two of these organiza
tions reported planning to use runners for such communication, and
three indicated they would use radios.

Interviewees were also asked about various measures that could
be undertaken to reduce earthquake damage to the building and its
contents. Twenty-five directors reported that water heaters had
been secured to reduce the chance of gas line breakage and fire;
nine said that their water heaters had not been braced; and the
remainder did not know whether this had been done. Twenty of the
40 interviewees indicated that shelves and bookcases had been
bolted to the walls, and 23 indicated that heavy equipment such as
typewriters had been anchored to prevent movement during an
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earthquake. Directors of 29 facilities reported that breakable items
were being stored in cabinets with latches to reduce breakage if an
earthquake were to occur; the remainder reported that this was not
being done. Only 30 of the 40 directors knew whether their facility
was covered by earthquake insurance; of this number, 21 said that
they had such coverage.

The directors were asked a series of questions about what they
would do to handle various problems that could arise in the event
of a major damaging earthquake or other disaster. Asked about pro
viding information about the disaster to relatives and close friends
or residents, 37 indicated they had plans to notify relatives, and
virtually all said that this would be done by telephone. Directors of
35 organizations indicated that some thought had been given to
plans to transfer residents to other facilities if this was necessary;
the majority of this group said residents would be transferred to
other nursing homes, and the remainder planned to send residents
to hospitals. None of the interviewees questioned whether such fa
cilities would be operational and in a position to accept patients
after a major earthquake. Sixteen directors said there were contin
gency plans for releasing residents to their relatives in cases where
this was possible, and 21 indicated that some arrangements had
been made to transfer residents to emergency shelters.

With regard to other special arrangements for disaster situa
tions, directors of five of the 40 facilities indicated that agree
ments existed with one or more ambulance companies to assist with
the transportation of residents in a disaster. Ten of the nursing
homes had made arrangements to have a physician come to assist
residents in an emergency; 30 had not. Seven nursing homes had
arranged for assistance from the local fire department in the event
of a major earthquake, and all but three of the nursing homes in
dicated that consideration had been given to calling back staff to
provide additional assistance in the event of a damaging earthquake
or other disaster. However, of these 37 organizations, 23 indicated
that they would rely on a telephone call-back system. The remain
der had let staff members know that they were expected to report
to the facility in the event of a major emergency.

Assessment of Nursing Home Earthquake Preparedness

On the basis of the interviews and other documentary material,
it is evident that facility safety--particularly fire safety--is a major
concern in nursing care facilities. However, it appears that these
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institutions are not well prepared for a major damaging earthquake.
This lack of preparedness stems mainly from the approach to plan
ning that nursing homes have adopted and from inaccurate planning
assumptions. These problems will be discussed in the sections that
follow.

Planning Strategy
Copies of disaster plans were obtained from about one-quarter

of the nursing homes surveyed. As noted earlier, a single company
prepared most of the nursing home plans (the documents carry the
company copyright), so the plans were nearly identical. While per
haps ensuring that a facility is in compliance with government
safety regulations, relying on consultants to develop emergency
preparedness measures and write disaster plans is not likely to re
sult in emergency procedures that are appropriate and widely un
derstood by staff. This is not to say that consultants should not be
involved in the planning process; they have an obvious advisory
role. However, for planning efforts to be meaningful, a potentially
more successful approach would actively involve organizational per
sonnel in the actual development of emergency procedures. If there
is insufficient commitment to devising a plan on the part of an
organization, the organization probably will not be committed to
improving safety and emergency preparedness.

We found evidence of low organizational commitment to the
emergency procedures that had been developed for the organizations
we studied. For example, written guidelines provided by outside
consultants stipulate that nursing home residents should receive
training in emergency procedures, but this was seldom done. Guide
lines also state that disaster exercises should be as realistic as
possible, i.e., that they should closely approximate the disaster situ
ation. However, as noted above, interviewees indicated that this is
not standard practice.

The use of outside experts has probably had several unantici
pated negative consequences. First, a "generic" approach to emer
gency preparedness has developed that has not given individual
nursing care organizations an incentive to assess their own distinc
tive needs and problems. All nursing homes are treated as more or
less equivalent for planning purposes, but it is likely that some
nursing homes are more vulnerable to various hazards (e.g., floods,
earthquakes) than others. In the case of earthquakes, a few of the
facilities we visited were very old and may have relatively low re
sistance to earthquake forces. Some were undoubtedly closer to
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active faults and subject to higher peak ground accelerations than
others. Nursing home administrators have not been made aware of
the need to think through particular problems their facilities might
have under various disaster scenarios and to tailor the organiza
tion's response to these conditions; instead, they have been pro
vided with prepackaged solutions.

A second and related problem is that, for most disaster agents
including earthquakes, little or no attention has been paid to pre
disaster mitigation measures. Preparedness documents developed by
outside experts focus mainly on what to do at the time of the
emergency and do not provide information on how damage can be
minimized. In the case of earthquakes, for example, guidance is
provided for what to do with patients during and immediately after
ground shaking, ("move them away from windows," "keep them
calm," etc.), but no instructions are provided about how to minimize
hazards associated with nonstructural building components or earth
quake-generated fires. As noted above, interviews with facility ad
ministrators indicate that in many cases these hazards have not
been recognized or addressed.

Third, because facilities tend to adopt the same set of emer
gency procedures, plans all tend to have similar gaps and deficien
cies. If a major community-wide disaster occurs for which written
emergency procedures do not provide adequate guidance, the nurs
ing homes that are affected can be expected to face the same
problems. This will increase the demand for emergency assistance
for these facilities as well as reduce their ability to assist one
another.

Fourth, since each nursing home contracts with a safety service
to provide assistance in complying with regulations, disaster pre
paredness ends up being approached on a facility-by-facility basis.
Nursing homes have been given no incentive to engage in informa
tion sharing or collective disaster planning efforts. Nor is there
evidence that nursing homes have attempted to coordinate plans
with community-wide preparedness activities, despite the fact that
regulations indicate that the "external" disaster plan "shall be de
veloped with the advice and assistance of county or regional and
local planning offices and shall not conflict with county and com
munity disaster plans" (22 California Administrative Code, Section
72551).
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Planning Assumptions
Besides these more global problems, which stem from the manner

in which disaster planning has been undertaken, there are other
difficulties that originate in the facilities' planning assumptions.
For example, following legal requirements, plans typically make a
distinction between "internal" (e.g., frres, explosions) and "external"
disasters (floods, earthquakes). They also attempt to provide gui
dance for both kinds of emergencies as well as both general emer
gency instructions for staff and agent-specific instructions. How
ever, they fail to take into account important distinctions among
disaster agents that could affect emergency operations. A few ex
amples are discussed below.

Scope of Impact. Except in a superficial way, nursing home dis
aster plans do not recognize the difference between disaster agents
that affect only the facility and those that affect a larger area.
For example, evacuation plans seem to assume that other medical
and nursing care facilities in the area will be able to receive nurs
ing home transfer patients. The possibility that other facilities may
not be operational or filled to capacity because of a regional emer
gency is not considered. Similarly, many plans assume that the local
fire department personnel will be available to assist with facility
evacuation in all types of disasters. This may be a reasonable as
sumption in the case of a fire or explosion affecting a single facil
ity--an occurrence that the frre department would be equipped to
handle rapidly. However, plans do not take into account the fact
that in an earthquake, frre department resources may be taxed be
cause of extremely high demand. Nor do they consider the possi
bility that after an earthquake staff may not be able to reach the
fire department to make their need for assistance known.

Distinctive Disaster Effects. Similarly, plans have not been de
veloped with an awareness of how disaster agents differ in their
impact on the facility and the community emergency system. This is
particularly true in the case of earthquakes. For example, with
many of the agents on which plans focus--frres, service interrup
tion, bomb threats--it is reasonable to assume that emergency com
munication with outside agencies can be handled by telephone. In
the case of an earthquake, telephone service is likely to be dis
rupted. Yet, nursing home plans rely overwhelmingly on the tele
phone as a means of communication in all types of disasters. Some
plans assume that a facility's telephone might be tied up and re
commend that a staff member go to a pay telephone to make calls,
but none seem to recognize that the telephone system itself might
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not work for some time. Because nursing homes had not considered
these kinds of problems with post-earthquake communication, they
had not taken compensatory steps, such as obtaining radios.

The fact that special assistance might be required for some
tasks after an earthquake (as opposed to other emergencies) is also
not acknowledged in preparedness plans. For example, written plans
state that the administrator of the facility is the individual who' is
authorized to determine whether or not a facility should be evacua
ted in an emergency. With some disaster agents, such as floods or
fIres, the decision may be relatively easy to make. In the case of
an earthquake, however, an evaluation by a structural engineer or
other qualifted professional may be necessary before such a deter
mination can be made. This information is not provided in the sec
tion of the standard plan that deals with earthquakes, and no gui
dance is given about how an administrator should go about obtain
ing an emergency assessment of the building. Typical disaster plans
advise facility staff that aftershocks can be expected and that some
may add to existing damage, but the implications of aftershocks for
facility habitability are not discussed.

An underlying source of these problems may be that the facili
ties have adopted fIre as the "prototype" disaster for planning pur
poses. This is understandable, since fIres represent a major hazard.
However, disaster agents have different characteristics. Prepared
ness planning tailored to a single agent may leave an organization
unable to cope with other types of emergencies. Fires and earth
quakes provide a good example.

The typical fIre allows for some advance warning and affects a
single facility or part of a facility. Community disaster response
systems and emergency resources are usually not overwhelmed or
adversely affected by such an event. Indeed, the hazard can be
isolated or contained; through quick action, it is possible to pre
vent building occupants who are not in contact with fIre and smoke
from being exposed. Fire has a "one-time" impact; once victims
have been removed and the fIre brought under control, the threat
to life and property ceases. Earthquakes, on the other hand, occur
without warning. They affect not only individual buildings, but also
a larger geographic area, and, as a consequence, the community
emergency response system can be greatly taxed. If an earthquake
results in the loss of key emergency resources, system response
capabilities are reduced. Unlike many fIres, earthquakes affect all
parts of a building and all occupants at the same time. Further,
because of the probability of aftershocks, residents remain at risk
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for a longer period of time.
There may be several reasons for the current state of emergen

cy preparedness in these· facilities. First, only one of the facility
directors reported that the nursing home had been affected by a
disaster or major emergency in recent times (this case involved a
severe electrical storm in 1979). The lack of disaster experience
probably means that disaster preparedness is not particularly salient
for administrators. It also means that nursing homes have not had
the opportunity to see how their emergency response measures
operate in an actual crisis situation. Planning assumptions have thus
gone untested. Second, in conducting the interviews, it became ap
parent that there is very high turnover in high management pos
itions in these organizations; many of the directors interviewed
were quite new and did not seem to have given much consideration
to questions of earthquake safety. With this kind of turnover,
earthquake preparedness apparently had not been given sustained
attention. Third, not enough emphasis has been placed on raising
the level of earthquake awareness and preparedness in these in
stitutions. While nursing homes are required to prepare emergency
plans and while there are guidelines that indicate what the plans
should address, plans are not subject to outside review. Because of
the lack of an organized effort to increase compliance and coopera
tion, nursing homes are not coordinating their preparedness efforts
with other important community organizations (e.g., hospitals, the
Red Cross, emergency medical service authorities, ambulance com
panies, local offices of emergency services), even though the law
could be construed to require them to do so.

Summary

So far as we have been able to determine, the subject of dis
aster preparedness is greatly underemphasized in publications that
target disabled persons. Similarly, the distinctive needs of disabled
persons have been underemphasized in the literature on disaster
preparedness, at least until recently. Moreover, communities sur
veyed in California report that few organized efforts have been
made to provide assistance to non-able-bodied persons in emergen
cies.

Nursing homes serve a predominantly disabled clientele on a 24
hour basis. Such organizations obviously need to be concerned
about the welfare of residents in emergencies. Our survey of a rep
resentative sample of Los Angeles County nursing homes indicates
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that, while emergency planning for fIres has been extensive, rela
tively little attention has been paid to earthquake hazard mitigation
and preparedness. Both nursing home directors and those responsi
ble for developing emergency plans appear to be unaware of how
earthquakes are likely to affect facility operations. Because a small
number of consulting fIrms devise the plans for and conduct emer
gency exercises in nursing homes, facility plans tend to have com
mon weaknesses.
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CHAPTER VII

CONCLUSIONS AND RECOMMENDATIONS

The previous chapters have considered the special problems that
disabled persons face in earthquakes. The following are among the
most important fmdings of our exploratory research:

1) Persons with disabilities make up a relatively large and ever
increasing segment of the u.s. population.

2) Disability is related to a number of sociodemographic varI
ables, including age, ethnicity, race, and income level.

3) Little empirical data exist on the needs and capabilities of
disabled persons in disasters.

4) Previous research suggests that disability may be an addition
al risk factor in earthquake-caused injury.

5) Disabled persons should be able to cope adequately during
and after earthquakes, provided that they are given appro
priate levels of support, both through modification of the
built environment and through improved levels of emergency
preparedness.

6) Earthquake effects are likely to create special challenges for
disabled building occupants, particularly those with visual and
mobility limitations, and little attention has been paid to pre
venting or reducing such problems. One major problem ap
pears to be the failure to provide multiple building access
and egress routes, thus limiting the options of disabled build
ing occupants.

7) In the Los Angeles area, disabled persons are concentrated
disproportionately in the sections of the city and the kinds
of multifamily structures that are likely to sustain heavy
damage in the event of an earthquake.

8) The fact that the built environment is unable to accommodate
the needs of disabled persons in earthquakes means that such
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persons are being exposed to a higher degree of involuntary
risk than members of the nondisabled population.

9) Community emergency preparedness agencies are becoming
aware of the needs of disabled persons, but effective pro
grams to reach and assist this population in disasters, includ
ing earthquakes, have not yet been instituted.

10) Specialized facilities that care for disabled clients have ade
quate preparedness planning for localized emergencies such as
fIres but have not given sufficient consideration to communi
ty-wide disasters, particularly earthquakes.

These fIndings have implications for both policy making and prac
tice in the earthquake hazards area. As is the case with other haz
ard reduction measures, new programs to assist persons with dis
abilities are part of a policy process that involves stakeholder
groups with different interests (Petak and Atkisson, 1982).

Stakeholder Groups in the Policy Process

Three kinds of stakeholder groups are likely to become involved
in the policy debate on earthquake safety for disabled persons. The
fIrst, which we term loss-experiencing parties, are those groups
that bear the losses and costs arising from efforts to mitigate
earthquake effects: disabled persons and the public at large. The
second consists of mitigation-involved parties: state, federal, and
local policy makers, developers of earthquake preparedness pro
grams, insurance companies, and interested professionals. The third
stakeholder group includes various mitigation-constraining parties:
persons who are opposed to government-mandated programs, those
who advocate reduction in government spending, those who believe
that the needs of disabled persons in earthquakes are no more sig
nillcant than those of the nondisabled, and those who believe no
more can or should be done to improve earthquake hazard mitiga
tion.

At present, stakeholder mobilization with regard to the issues
discussed in this report appears to be very low. In order to lobby
effectively in their own behalf, disabled persons must be aware of
the earthquake hazard and organized as a constituency, and this
has not yet occurred. Members of the general public can be ex
pected to oppose hazard mitigation measures that they perceive as
adversely affecting their interests. Policy makers at the federal,
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state, and local levels are the parties that would decide whether
distributive or regulatory policies will be developed; however, they
tend to respond to large constituencies and (if they are elected
officials) to causes that will re-elect them. Policy makers respond
vigorously mainly to what are seen as "high consequence" events,
and they do not tend to give natural hazards high priority.

Mitigation and Preparedness Measures

Mitigation and preparedness measures appropriate to the prob
lems faced by disabled persons in disasters which could become a
focus for policy, include:

1) development of methods to identify and/or avoid situations
prone to earthquake hazards;

2) development of appropriate earthquake forecasting and warn
ing systems;

3) increased mobilization of resources for earthquake response;

4) development of educational programs for disabled persons,
emergency planning and response personnel, and the general
public;

5) constituency-building actIVItIes, such as conferences, task
forces, and public relations efforts;

6) development of legislation to increase the safety of disabled
persons in the built environment; and

7) provision of financial assistance to persons with disabilities,
to increase their ability to cope with the hazard.

Some of these measures focus specifically on members of the
population who are disabled. Others are programs or activities that
would increase safety levels for all community residents, regardless
of whether or not they are disabled. Before these and other hazard
mitigation measures can be implemented, a number of constraints
must be overcome.

Constraints on the Policy Process

Various kinds of constraints will influence which measures are
adopted and how these measures are implemented. One set of con-
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straints involves issues. State and federal regulatory powers are
constrained by specific constitutional prohibitions. As in other
areas, state and local regulatory legislation may be traced to
"police power"--valid governmental actions undertaken to protect
the health, safety, and welfare of a community. Earthquake safety
for disabled persons would seem in principal to be included under
the police power rubric, but in practice this may not be the case.
To be enacted, statutes and regulations must be constitutionally
valid, reasonable, and not overly burdensome. Legislation involving
disabled persons can resist challenge if it appears to reflect ap
propriate multijurisdictional planning and coordination activity and
if it can demonstrate a clear linkage between the proposed policy
and some comprehensive hazard management program.

The question of government liability with respect to earthquake
losses has not yet been tested in the courts. However, it is now
widely believed that governments can be found liable for failing to
take action to reduce known hazards (Building Seismic Safety Coun
cil, 1985). It could be argued that government has a special obliga
tion to protect the safety of persons with physical limitations on
the grounds that such persons constitute a high-risk group.

Sociopolitical factors constitute another set of constraints on
the policy process. As noted earlier, hazard awareness on the part
of the disabled population is a necessary condition for policy
making. Beyond this, support by pressure groups, the general public,
and important political figures and agencies is also required. How
ever, there is typically little support for loss-avoiding natural haz
ard management policies, and with an issue such as this one, which
is apparently very low in salience, gaining support may be difficult.
It is likely that the interventions that can be portrayed as benefit
ting all members of the population, not just disabled persons, have
the highest probability of receiving political support.

The issue can also be analyzed in the context of value con
straints. There is usually little challenge on value grounds to
natural hazards policies that offer special protection to "dependent
populations." California's Field Act and Hospital Seismic Safety Act,
which focus on public schools and hospitals, respectively, are ex
amples of special state initiatives on behalf of children and the
infirm. Governmental entities, individuals, and groups are expected
to guide their decision making and behavior so as to avoid inflict
ing injury and/or damage on other parties, unless some overwhelm
ing public good is served by the course of action. These values may
be seen as supporting governmental intervention to increase the
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safety of disabled persons in earthquakes. However, American values
also hold that opportunities for personal choice should be pre
served, and governments should intervene in people's personal lives
only when required by some dominant public purpose. This position
could be consistent with nonintervention or inaction on earthquake
safety issues.

Other value-laden issues that are likely to be raised in debates
centering on hazard mitigation policies for disabled persons include
the following: Shall the death or injury of an individual exposed to
a catastrophic event such as an earthquake be given a higher value
than the death or injury of an individual exposed to a noncatas
trophic occurrence? Once made aware of the risks posed by a
natural hazard, should individuals be expected to internalize losses
incurred as a result of a natural event? Should voluntary risk
taking with a low probability of causing injury to others be pre
vented by government intervention? How should the costs of hazard
reduction be distributed in the population and among levels of gov
ernment?

Policies for disabled members of the population are also likely
to be shaped by administrative constraints, a category of con
straints that includes both organizational and institutional practices
and the availability of human and material resources. Numerous
organizational entities should have a role in policy development and
implementation regarding seismic safety and programs for disabled
persons: federal, state, and local governments; legislative bodies;
planning and regulatory agencies; design professionals; organizations
that develop building codes; disaster preparedness agencies; and
related organizations. A comprehensive approach is needed to ad
dress various aspects of the problem, but virtually no integrative
efforts have been made to date. Even if such integration were ini
tiated, organizations and governmental jurisdictions would, no
doubt, differ on which mitigation strategies they favor. Moreover,
governmental entities typically have rather small staffs and little
money for disaster preparedness and may lack the staff expertise to
develop specialized programs for disabled persons.

Finally, any approaches to addressing the problems of disabled
persons in earthquakes must necessarily take place within the con
text of more general attempts to reduce earthquake hazards for all
community residents. Earthquake hazards, like other issues that are
candidates for inclusion on the public policy agenda, go through
cycles of attention and neglect. When major earthquakes occur that
engage the attention of the public and policy makers and when
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groups that have a stake in earthquake hazard reduction are well
mobilized, there is a higher probability that new earthquake safety
measures will be adopted. Efforts to provide more assistance and
support to persons who have physical impairments and to other
groups at risk are most likely to succeed when overall interest in
the earthquake problem is high.
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Introduction

'!he purpose of the Coalinga survey was to identify the relation

ships between 1) the seismic perfonnance of various building types and

building components, 2) the special capabilities and liInitations char

acteristic of disabled building occupants, and 3) the responses of such

occupants to the perfonnance of various types of buildings and components

in an actual earthquake. In order to explore these relationships, an

interview format was developed which could be used to reconstruct the

spatia-temporal sequences of the actions taken by disabled persons who

experienced the Coalinga earthquake of May 2, 1983. Because Coalinga is

a very small and isolated community with relatively few disabled persons,

it was not possible to survey a large enough sample of resporrlents to

permit a statistical analysis of response patterns in tenns of disability

or building type. HCMever, since the May 2 earthquake was the most

recent severe seismic event from which any occupant response data could

be collected, a field study was initiated in order to provide detailed

illustrations of some of the disability and building related aspects of

coping with natural disasters.

'!he interview protocols used in the Coalinga survey were based

upon prior research which has at~ to reconstruct sequences of

occupant behavior during building fires (Keating, IDftus, and Manber,

1983; Keating and IDftus, 1984) and earthquakes (Arnold et al., 1982 ;

Archea and Kobayashi, 1984). Together, these earlier studies have paved

the way for a) reconstructing the sequence of actions taken by building

occupants during emergencies and b) linking those sequences to building

perfonnance.

Reconstructing Sequences of Behavior During Fires

In their work on reconstructing behavior during fires, Keating and

IDftus have found that a combination of narrative and interrogatory

interview techniques works best from the standpoints of corrpleteness and

a=uracy (Keating, IDftus, and Manber, 1983; Keating and IDftus, 1984).

Basically, they found that the narrative or free-recall approach allowed

the subjects to fully account for both the typical and atypical aspects

of their own personal experiences--free from the a priori assumptions or

expectations of the interviewer. On the other harrl, the interrogatory

approach was more structured and thus, enabled the interviewer to help

the resporrlents organize their accounts in ways that were compatible with
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prior research findings and =nceptual frameworks prevailing in the

behavioral sciences. By sequencing the narrative and interrogatoxy ap

proaches (in that order), Keating and IDftus have found that they are

able to capitalize on the advantages of both techniques, while overcoming

IlOSt of their respective disadvantages (Keating, IDftus, and Manber,

1983).

'Ihis sequence of narrative responses, followed by a more stJ:uc

tured interrogation on the part of the interviewer, has been labeled the

Behavioral Sequence Interview Teclmique (BSIT). Keating and IDftus have

undertaken extensive studies to validate the BSIT awroach in seattle and

New York City. '!hey summarize their IOOthod as follCklS:

In the first phase of the interview, the witness is invited
to recount his or her stoxy of the fire free fram inter
ference or questions bY the interviewer (narrative merle).
[)]ring the second phase of the interview, the respondent
and the interviewer cooperatively generate a comprehensive
a=unt of the respondent's behavior during the fire using
a standardized fonnat (interrogatoxy merle). '!he narrative
or free-recall phase is administered prior to the more
stJ:uctured merle to capitalize on research findings . . .
which have demonstrated more a=uracy and completeness when
this sequence of interview IOOthods were employed. Addi
tionally, this sequence of interviewing avoids the bias
that can be created in the interrogato:ry phase bY the use
of specific questions and language bY the interviewer.
(Keating and IDftus, 1984, p. 5)

In general, Keating and IDftus found that, while the narrative approach

was more a=urate, it was generally less complete than the interrogatory

approach which often precluded data unique to specific cases. 'Ihey also

found that when the two approaches were used in sequence, the IlOSt com

plete and a=urate a=unt was obtained-especially when the interviews

were =nducted some tirre after the incident. In addition, they found

that in order to assure the IlOSt thorough re=nstJ:uction of the behavior

engaged in during a fire, the respondents had to be articulate and have

good memories (Keating and IDftus, 1984).

As with all research, the objective of the Keating and IDftus work

has been to obtain data that will permit statistical analysis in terms of

a specific =nceptual framework. More specifically, they have focused on

the sequence of actions that people take in fires, the key decisions to

pursue a specific course of action which break the overall sequence into

discrete episodes (see Lerup, Cronrath, and Liu, 1980), and the rationale

that led to each decision. Given its cognitive decision-ll'aking orienta-
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tian, the BSIT is not directly sensitive to explicit aspects of building

design or performance ani thus, contributes little to developing a

detailed urrlerstan±ing of how a person's IXlysical surroun:lings influence

his or her actions during emergencies.

Reconstructing sequences of Behavior rurim Earthquakes

In their study of the Imperial County services Building, Arnold

ani his coworkers used a self-administered questionnaire to reconstruct

the response patterns of the occupants of that building to the El centro

earthquake of october 15, 1979. 'lheir objective was to establish where

people were at the time of the main shock, what they were doing at that

time, ani the nature of their initial responses to the earthquake (Arnold

et al., 1982). since they used a multiple-choice questionnaire, their

approach would most closely fit Keating ani IDftus' definition of an

interrogatory Irode. Although there is no way to determine whether or not

Arnold's findings suffered from the incompleteness that Keating ani

IDftus attribute to this Irode of questioning, it is interesting to note

that between 65 ani 95% of the responses to their questions fell within

the choices listed on the questionnaire. In fact, the only instances in

which IOClre than 10% of the respondents used the "other" cateqory or added

items that were not am:mg the choices given were for questions that

encouraged multiple answers.

In an attempt to broaden their reconstruction of potential earth

quake responses, Archea ani Kobayashi used a canbination of the narrative

ani interrogatory interview fonnats similar to that suggested by Keating

ani IDftus. 'lhe purpose of their research was to determine the amount of

activity that the occupants of dwellings engaged in during the 30 seconds

of peak grourrl IOCltion associated with the off-Urakawa earthquake of March

21, 1982 (Archea ani Kobayashi, 1984). 'lhey were specifically concerned

with reconstructing the spatio-teJilloral sequence of activities pursued as

accurately as possible. To this end, in addition to canbining narrative

ani interrogatory interview fonnats, Archea ani Kobayashi used specific

spatial markers to localize ani cross-validate the teJilloral sequences

recalled by their respondents.

After obtaining basic derrograIXlic ani state-of-the-household data

at the onset of their interviews, Archea ani Kobayashi asked three in

dependent series of questions pertaining to a) the respondent's CMI1

actions during the period of strol)Jest ground IOCltion, b) the respondent's
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observations of any structural or nonstructural displacement during this

period, and c) the resporrlent's observations of the actions taken by

other people who were present during this same period (Archea and

Kobayashi, 1984).

In order to maximize the a=racy of the resporrlent' s a=unts,

all interviews were corrlucted in the spaces actually occupied at the tim:

of the March 21 earthquake and, insofar as possible, each subject actual

ly walked through the entire sequence of actions or observations report

ed, as each of the three scenarios was being reconstructed'. A key aspect

of this intensive re-enacbnent was to identify the specific vantage

points from which all damage and activity was observed and to use these

vantage points to fix the resporrlent's locations in space, thereby

refining the spatio-tellporal sequence reconstructed for his or her own

actions. As each subject walked through the sequence of actions and

vantage points encountered during the earthquake, his or her path of

travel, the locations at which each of the actions reportedly took place,

and the points from which each of the events occt=ing around the respon

dent had reportedly been observed were plotted on measured floor plans of

each dwelling which were prepared by two research assistants during the

corrluct of the remairrler of the interview.

within each of the three series of questions asked by Archea and

Kobayashi, a combination of narrative and interrogatory approaches was

used. In a departure from the Keating and lDftus strategy, a few sharply

focused questions were asked at the beginning of each series to bracket

the tim: frame at issue (e.g., Where were you when the earthquake began?,

Where were you when the earthquake errled?, etc.). Once these spatio

teIlporal markers had been established, the resporrlents were asked to

recount everything else they did or saw during this period. 'Ihese narra

tive responses were siJnply listed in the order recalled, including any

elaboration provided by the resporrlent. After this free-recall phase was

completed, a series of focused questions was asked to assure that nothing

had been left out (e.g., Did you atterrpt to do anything that you were

unable to do?). After all of the events had been listed, the interviewer

and the resporrlent put them in order, using the actual locations and

vantage points reported as guides to the plausibility of the spatial and

teIlporal sequence (Archea, 1985).

'Ihe Archea and Kobayashi approach used four distinct strategies to

assure the completeness and a=racy of the spatio-tellporal sequences
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bein;J reconstructed. First, they used an open-erxied nanative a=unt of

recalled activities to assure that a fairly canplete recoId was obtained

at the outset. To make sure that this first approxination was as com

plete as possible, they prodded the respondents in areas where omissions

were IOOSt likely to occur-like actions that had not been completed.

second, they established the precise location of each action within r=ms

or other spaces, and used these locations to check the plausibility of

the oIder in which the respondent recalled that thin;Js had happened.

'!hi:rd, they established the precise vantage points fram which specific

events had been observed, and used these to correct or fine-tune the

spatio-tenp:>ral sequence reconstructed for the respondent's = actions.

For example, if the respondent clallned to have seen sornethin;J fall in a

location that was not visible fram the reconstructed path of travel, the

interviewer would probe until it was clear whether or not the reported

event had actually been seen (as opposed to hea:rd) durin;J the earthquake

or if the path actually follCMed had been different than the one initial

ly reconstructed. Finally, the respondents actually walked through the

entire sequence of actions and vantage points identified through the

successive phases of the interview, thereby gainin;J an opportunity to

reconcile what they had remembered with direct experience.

Given these multiple opportunities to correct the respondent's

subjective recall, given the detail of the sequences reconstructed in the

Urakawa study, and given the consistency of the accounts generated by

separate respondents in that study, it would appear that the Archea and

Kobayashi method creates a very thorough account of responses to emergen

cies in time and space. Although this approach is very intensive in

tems of interviewer and respondent time, this level of effort l1'ay be

necessary in oIder to accurately reconstruct complex sequences of be

havior long after an earthquake has occurred.

'Ihe issue of accurately and canpletely reconstructin;J events

through post-incident interviews is more than a I1'atter of memory loss or

recall ability over time. For example, no interviewer can prest.nne that

he or she will be the first person to whom a respondent will recount what

actually happened during a fire or an earthquake-even if the interview

is conducted on the day of the event. It is far more likely that these

experiences will initially be shared with the first and most significant

people encountered immediately after the event has occurred. '!hese would

include family members, friends, and casual bystanders. In each tellin;J
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of what happened, it can also be assumed that the respondent will not

only attempt to remember the most =itical events and concerns, but also

attempt to explain his or her role in the ultimate outcome of the inci

dent (e.g., "I did try to keep the lanp from falling on her, but I just

couldn't reach that far.").

Thus, the task of the interviewer is not just to jar the respon

dent's memory, but also to unpack the circumstances actually experienced

from the self-serving explanations of what those circumstances ultimately

led to. To this end, the elaborate spatial referents and re-enactments

that the Archea and Kobayashi method is predicated upon would appear to

be justified. To summarize:

on the assumption that people =eate aCCOW1ts of their
experiences in di5a$ter situations to justify their con
tributions to the final outcome, the subjects were initial
ly encouraged to report what they did or saw just as they
remembered it. 'Ihe remaining questions were ordered in
such a way that successive responses would refine and
correct the data on the sequence in which each of the
reported actions actually occurred. Specific questions
were asked about the locations at which each activity took
place or was attempted and the vantage points from which
damage or the behavior of others was observed. (Archea and
Kobayashi, 1984, p. 1103)

with regard to its applicability to the Coalinga survey, the

Archea and Kobayashi approach appeared to require movement and other

efforts on the part of the respondents which would be an imposition on

many disabled people and to take too long to administer (especially for

disabled respondents) . It also required the availability of the sites in

which the behavior reported actually occurred, which often would not be

possible in Coalinga. on the other hand, this method does illustrate the

value of using explicit spatial referents to fine-tune and validate the

sequences of activities recalled by the vict:ims of earthquakes, fires, or

other types of building emergencies.

'Ihe Coalinga SUrvey

In structuring the Coalinga interview fonnat, the combination of

narrative and interrogatory fonnats suggested by Keating and lDftus was

used, together with an approximation of the explicit spatial referencing

system developed by Archea and Kobayashi. Given the concern for limiting

the length of the interviews, it was felt that this combination of ap

proaches would produce aCCOW1ts that would be sufficiently carrplete and
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accurate to reveal any linkages between the behavior of disabled respon

dents arrl both the nature of their disabilities arrl the perfomance of

the buildings they had been in at the tine of the earthquake. '!he

complete rationale for each portion of the Coalinga survey instnnnent is

described below.

Consent to Participate (Figure 1): At the beginning of the inter

view, the interviewer read a brief statement which introduced himself or

herself as a member of a research team working for the University of

Southern california arrl asked if the resporrlent would be willing to

Hello, my name is I am a member of a research team

working for the University of Southern Cal ifernia. I wouLd like

to ask you some questions about the earthquake which occurred on
May 2, 1983. \Ii 1L you heLp us by answering the questions?

Yes

No

We are interviewing a cross-section of peopLe such as yourself who
were affected by the earthquake on May 2 last year. We are
interested in finding out what you did during and immediately

after the shaking period. We are interested in learning about the
conditions under which disabled people in buildings are affected
by earthquakes. We intend to develop recommendations on how to
Lessen the probLems caused by earthquakes based on this study.

Your participation is compLeteLy voluntary. AL L of your answers
wiLL be kept strictly confidentiaL. 00 you have any questions

before We begin?

59. WouLd you be wilLing to heLp us by reviewing and making
comments on the findings of our study? Y N

Figure 1: Consent to Participate

answer questions about the May 2, 1983 earthquake. After agreeing to

participate, the resporrlent was read a short paragraph describing the

scope arrl intent of the survey. Finally, in conjunction with standard

procedures regarding infornro consent arrl the privacy rights of hUl1'al1

subjects, the respondent was remirrled that his or her participation was

c:x::mpletely voluntary arrl told that all responses to the interviewer's

questions would be kept strictly confidential. '!he resporrlent was also
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encouraged to ask questions about the study before the interview began.

All of the material presented at the beginning of the interview

was worded to CXJITVey the impression that, by having experienced the May 2

earthquake, the respondent had became uniquely qualified to provide

infonnation that might help other people ronfronted with similar cir

cumstances in the future. 'Ihis notion that the expertise rested with the

respondents, rather than with the interviewer, was reinforced by the last

question in the survey (question 59), which asked whether or not the

respondent would be willing to review and make =nnents on the findings

of the Coalinga survey.

Respondent O1aracteristics (Figure 2): 'Ihe first series of eight

questions was intended to identify the basic dernograJ;Xric characteristics

and functional capabilities of each respondent. 'Ihe first two questions

pertaining to the respondent's sex and age were included to permit

classification of the respondents in any subsequent tabulations or

analysis. (Note that the respondent's sex was not asked, but merely

noted by the interviewer.)

'Ihe next three questions (2-4) were included to get a sense of the

respondent's attitude toward and understanding of his or her own dis

ability. Question 2 was specifically included to determine whether or

not the respondent acknowledged any function limitations. Question 3 was

an open"""€J1ded attempt to elicit the medical descriptors of the respon

dent's disabilities (whether these had been acknowledged as disabling or

not) and a general sense of what these conditions meant with regard to

everyday functioning. 'Ihe fourth question regarding how long the re

ported CXJndition(s) had existed was included in order to reveal if longer

periods of adaptation to a particular disability had had any iIrpact on

the respondent's ability to cope with the 1983 earthquake. In addition

to bearing on any statistical analysis, these three questions were asked

at the beginning of the interview in order to give the interviewer a

frame of reference for interpreting responses to subsequent questions.

Questions 5 through 7 were intended to determine what the respon

dent's disabilities meant in terms of everyday functioning. In question

5, the respondent's were asked whether or not they were nonnally capable

of performing each of ten routine motoric and perceptual tasks. 'Ihese

tasks-which included lOClVing from one location to another, opening and

closing doors, watching television, and finding one's way around the town

or building-were adapted from the National Health Interview SUIvey and
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o. Sex
1. Age
2. Do you regard yourself as disabled?
3. (If yes) Describe your disability.

4. How long have you had this condition?
5. Under normal conditions can you ...

Move from one location to another without assistance?

(Does this require the use of walking aids?

b. Get out of a bed or chair without assistance?
c. Open and close doors by yourself?
d. Walk up or down stairs easily?
e. Read the newspaper?
1. Watch television across a room?
g. Hear normaL conversations?
h. Recognize your relatives or friends?
i. Find your own way around your home/bui lding?
j. Express what you mean?

6. Descri be any other di ff i cul ties that you have in movi ng
around.

7. Describe any other difficulties that you have in recognizing
or interact i ng wi th others.

Figure 2: Respondent O1aracteristics

instnIments used by the california Department of Developmental services.

Questions 6 and 7 were s:ilrply open-ended attenpts to identify any rnotoric

or perceptual lllnitations which had not been reported in response to

question 5.

Respondent's Situation at the Onset of the Earthquake (Figure 3):

'Ibis second series of thirteen questions was intended to characterize

the situation that the respondent had been in at the time the May 2

earthquake began. Questions 8 through 14 were ordered to identify the

precise location of the subject at the time of the earthquake. Question

8 identified the part of Coalin:Ja or the specific buildinJ the respondent

had been in. Question 9 sought the address of that location or building

(if the respondent had been in a buildinJ) so that Iilotographs and other

:recmds of damage could be used to key aspects of buildinJ type and
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building performance to the remaiJrler of the survey data in subsequent

analyses. Questions 10 am 11 were interrled to determine the respon

dent's familiarity with that building as a function of duration of

occupancy am frequency of use, respectively. Questions 12 through 14

were intended to establish the precise location of the resporrlent within

a specific room am on a specific level of that building (if applicable).

Questions 15 through 17 were intended to determine what the

resporrlent had been doing before the earthquake started (up to the time

that the shaking began); whether he or she had been starrling, sitting, or

in some other position; am heM long he or she had been so engaged.

Questions 18 through 20 were included to ascertain whether or not other

people had been with the respondent at the onset of the earthquake am
the relationship of any such people to the resporrlent. With regard to a

sample of disabled resporrlents, the last two series of questions were

thought to be especially important for characterizing a) their actual

levels of functioning just prior to the earthquake am b) the availabili-

8. Where were you when the May 2, 1983 earthquake began?

9. Could you give us the address of this house/building?

10. HoW long have you l ivedtoften have you gone there?
11. How much time did you spend there on a typical day/visit?

12. What room/area were you in when the earthquake began?

13. \.lhere were you in that room/area?

14. \.Ihat fLoor/Level of the house/building were you on?
15. What were you doing when the earthquake began? _

to you?

tying

other
) in this position? _

Y N

16. What position were you in?
standing sitting
walking reel ining

17. How long had you been doing

18. Iolas anyone etse with you?

19. (If yes) ~ho?

20. Iolhat was this person's relation

Figure 3: Respondent's Situation at the Onset of the Earthquake
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ty of others whose assistance might have been needed during such an

unforseen event.

Respondent's Sense of Vulnerability (Figure 41: ihe third series

of questions was intended to det:ennine how the respondents perceived the

earthquake and their = vulnerability to it. Question 21 focused on the

specific cues that had alerted the respondent to the earthquake-an issue

of special interest for persons with perceptual disabilities. Question

22 asked what the respondent had done when he or she first recognized

that an earthquake was occurring. ihe response to this question was

tentatively assumed to have been the first action taken in the spatio

tenporal sequence developed in the following sections of the interview

and thus, was entered in the table accanpanying question 27 (see below).

Questions 23 through 25 attempted to det:ennine the respondent's

sense of his or her vulnerability and to use this assessment as a subjec

tive indicator of the tiIne fnure for which coping with the direct effects

of the earthquake was the llOSt salient fram the respondent's point of

view. Question 23 asked specifically whether or not the respondent had

felt that he or she was in any danger during the earthquake. Question 24

asked what the respondent had been the llOSt wo=ied about (a veiled

at~ to det:ennine whether or not such =ncerns had been disability

related) . Question 25 used the tennination of the reported sense of

vulnerability to det:ennine the point in tiIne that the earthquake itself

ceased to be the major focus of the respondent's =ncern. Question 26

asked where the respondent had been at that point in time--a question

21. What was it that first alerted you to the earthquake?

22. What did you do first?

23. Did you feel that you were in danger?
24. What were you most worried about?

25. When di d you first rea l i ze that you were out of danger?

26. Where were you then?

Figure 4: Respondent's Sense of Vulnerability
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Act; on

interrled to establish the approximate distance that had been traversed

during the =itical mcxnents of the earthquake arrl to bracket the end

point of the spatio-temporal sequence of actions generated through the

next two series of questions.

Na=ative Account of the Resporrlent's Experiences D.lring the

Earthquake (Figure 5): Having determined the first (question 22) arrl

last (question 26) points at which the Iilysical transfomations =eated

by the May 2 earthquake had been the exclusive focus of their concerns,

the resporrlents were asked to list all of the other things which they had

done between these initial arrl final points in time. 'Ihese actions were

simply listed in the order recalled by the resporrlent in the left-harrl

column of the table ac:c:anpanying question 27. 'Ibis was the open-ended

na=ative portion of the interview which Keating arrl lDftus fourrl to be

so essential for eliciting a complete aCCOWlt of what had actually

happened.

Many of the more interrogatory questions which preceeded question

27 were placed earlier in the interview in order to a) establish a clear

frame of reference for the interviewer's use in attaching significance to

the actions listed by the resporrlent arrl b) to bracket the time frame

27. What other things did you do from the time that you first
noticed the earthquake to the time that you realized that you
were out of danger?

I"IH/PI Problem IAISIE!Order
------- -------- - - - --

-------- - - - --
----------- - - ------- - - - ---

.------- - - - --
---------- - - -------- - - - --

------- - - - ---
------- - - --
-------- - - - --

-------- - - ----_.
------- - - - --

Figure 5: Na=ative ACCOWlt of the Resporrlent's Experiences
D.lring the Earthquake
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during which the earthquake had been the nost =itical pnt of the

resporrlent's world. All of the actions recalled by the reSporrlent were

listed by the interviewer, who then probed for additional infonnation

when previous answers suggested that this might be appropriate or neces

S<ilY.

Elaboration arrl sequencing of the Respondent's Experiences

(Figure 6): After the COllq:>lete list of actions recalled had been entered

in the left-hand =1= of the table (see Figure 5), a series of inter

rogatory questions was asked to further elaborate the list arrl to es

tablish the order in which things had actually happened. Question 28

asked which of the actions listed had occurred while the ground was still

shaking. 'lhese were marked with an asterisk (*) in the se=rrl =1= of

the table. By asking how lOn;J the resporrlent thought the shaking had

lasted in question 29, the plausibility of his or her responses to

question 28 could be estmted arrl probing questions asked, if lleCeSS<ilY.

'lhe next six questions attempted to determine the specific role

that the resporrlent's disabilities had played in the actions reported.

Question 30 was interrled to identify the nost difficult action which the

resporrlent had en;Jaged in during the =itical moments of the earthquake

arrl why it had been so difficult. 'lhis action (if any) was noted by an

"H" in the third =1= of the table (see Figure 5) arrl the nature of the

problem cited was then elaborated within the wide =1= to the right of

the "H". In some instances, it was expected that this question would

also reveal an action that had not initially been included in the re

sponse to question 27. Question 31 sinply attempted to identify any

other problems that had been encountered during this =itical period

(marked with a "p" in the third =1= of the table) arrl to des=ibe the

nature of each problem cited. Question 32 was an extension of the

previous two questions arrl was deliberately prrased to disclose actions

that might have been left out of the list generated in response to

question 27. Questions 33 through 35 attempted to identify the nature of

any assistance that had been provided to the resporrlent during the

=itical moments of the May 2 tremor. Each action for which assistance

was provided was marked with an "A" in the fifth =lumn of the table.

'lhese three questions were also worded to disclose additional actions

through explicit associations with any assistance provided by other

people. As a group, questions 30 through 35 were interrled to relate the

resporrlent's activities during the =itical moments of the earthquake to

134



28. \Jhich of these things did you do whi le the groLrld/building was
sti II shaking? (*)

29. How long do you think the shaking lasted?
30. \Jhat was the hardest thing for you to do? (H) ~y was this a

problem? (Problem)
31. \Jhat else did you have problems with? (P) What was the

problem? (Problem)

32. Did you attempt to do anything that you were unable to do?
(Action) Why couldn't you do this? (Problem)

33. Did anyone assist you with any of the actions that you took
during or immediately after the earthquake? (A)

34. \Jho helped you?
35. \Jhat did they do?
36. \Jere 'Iou struck or injured by anything during the earthquake?

(Action)
37. \Jhere di d th i s occur?
38. \Jhat were you struck by?
39. Where di d th i s come frcm?
40. \Jere you able to avoid being struck by anything?
41. How were you able to avoid being struck?

42. \Jere you able to do things by yourself during the earthquake
that you would ordinarily require assistance with? (5)

43. of all the things that you did during the earthquake, which
were the easiest? (E)

44. In what order did the actions that you took during the
earthquake occur? (Order)

Figure 6: Elaboration and sequencing of the Respondent's Experiences

his or her disabilities and to develop a more corrplete a=unt of what

had actually taken place during that period.

Questions 36 through 41 were intended to relate the respondent's

actions to the performance of the building during the earthquake.

QUestion 36 asked if the respondent had been struck or injured by any

thing during the =itical moments of the earthquake. Unless such inci

dents had previously been entered, all affirnative responses to question

36 were added to the tabulation of actions developed in response to prior

questions. The next three questions asked where this incident had

oc:cu=ed, what the respondent had bee.~ .5truck or injured by, and where

this object had fallen from (if krJaNn). Qlestions 40 and 41 addressed

the possible avoidance of falling or shifting objects during the =itical

moments of the earthquake. Collectively, these six questions served to
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characterize the resporoent' s level of functionin:J urxier earthquake

conditions, to fix sane of his or her actions in space, am to trigger

associations with additional actions that might have been taken.

'lhe remaining questions in this series were intended to corrplete

am sequence the account of actions taken by the resporoent during the

earthquake. Question 42 focused on any actions which the resporoent

nonnally would have required assistance for, but had been able to ac

corrplish during the earthquake without assistance (marked with an "S" in

the sixth colunm of the table). ~s was a specific reference to a

notion that disasters may lead people to perfODll at higher levels than

they would be capable of urxier routine ci.rcumstances. Question 43 simply

corrpleted the series of probes begun in question 28, by askin:J which had

been the easiest things to do during the earthquake (marked with an "E"

in the seventh colunm of the table). By focusing on events that had not

been very challenging, this disanning question was specifically intended

to disclose any minor actions that had been left out of the respondent's

account up to this point.

After all of the actions reported in response to questions 27

through 43 had been listed in the table (see Figure 5), question 44 asked

the resporoent to identify the order in which all these things had

occurred. ~s sequence was recorded in the extrerre right-hand colunm of

the table (see Figure 5). By the time questions 27 through 43 had been

answered, it was assumed that the interviewer would have developed a

fairly clear picture of the order in which things had taken place. 'lhus,

question 44 was intended to serve as a reconfinnation of the temporal

sequence which had already been established. However, while explicating

this sequence it was still possible to add actions that would have been

essential for the execution of those already listed, or to combine

separately reported aspects of what would obviously have been singular

actions.

By this point, a c:ompletely sequenced account of what the respon

dent had done during the =itical m:xnents of the May 2 earthquake should

have been established. '!he remaining two series of questions sought

explanations for how the resporoent had behaved during the earthquake am
an assessment of the impact that the earthquake experience has had on the

resporoent's subsequent behavior.

Effects of Prior Experience or Training (Figure 7): '!he next ten

questions attenpted to characterize the resporoent's preparedness for the

136



May 2 earthquake. QUestions 45 aJrl 46 were included to determine a) how

surprised the resporrlent had been at what haI:tJel1ed during the earthquake

aJrl b) what he or she had expected to be different fram what had actually

happened. QUestion 47 asked whether or not the resporrlent had previously

experienced an earthquake (as strong as the May 2 quake). 'Ibis was an

attempt to reveal possible linkages between any previous earthquake ex-

45. Did things happen during and after the earthquake in the way
that you had expected?

46. (I f no) \.Ihat had you expected?

47. Had you been in a strong earthquake before?
48. (If yes) Were you disabled at that time?
49. (If yes) Did your experience in this other earthquake help

you cope with the May 2, 1983 earthquake? Y

50. (If yes) How did it help?

51. Had you been told what to do in an earthquake?
52. (If yes) What had you been told?

53. Were there any unusual circumstances that affected you during
the May 2, 1983 earthquake? Y N

54. (I f yes) What were these?

Medi cat i on batter i es recharg i n9
Hearing aid off renovations underway

Glasses off other

Figure 7: Effects of Prior Experience or Training

perience aJrl the expectations reported in response to questions 45 aJrl

46. QUestions 48 through 50 attempted to ascertain whether or not pre

vious experience (if any) had helped the resporrlent cope with the May 2

event aJrl how the history of his or her disability was related to any

such experience.

QUestions 51 aJrl 52 attempted to link the resporrlent's expecta

tions with any prior training or infonration that he or she had been

given about what to do in an earthquake. QUestions 53 aJrl 54 focused on

any lU1usual personal or situational c:irannstances that might have over

ridden the effectiveness of the resporrlent's previous experience or prior

training at the t:ilre of the May 2 earthquake. As a group, questions 45

through 54 characterize the resporrlent' s overall preparedness for an

137



earthquake--providing possible explanations for same of the actions or

inactions reported earlier in the interview.

Dnpact of the Earthquake on SUbsequent Behavior (Fioure 8): 'Ihe

final series of four questions was intended to determine what inpact the

May 2 earthquake had had on the respondent's preparations for or ffiq)eCta

tions of similar events in the future. Question 55 asked how the respon

dent had reacted to the (unspecified) aftershocks following the May 2

55. How did you react to the aftershocks following the May 2,

1983 earthquake?

56. Uhat wi II you do if another earthquake strikes?

57. Have you or your fami l y made spec i fie preparat ions for a

future earthquake? Y

58. (If yes) What preparations have you made?

Figure 8: Inpact of the Earthquake on SUbsequent Behavior

event. 'Ibis question provided a context for interpreting the respon

dent's attitude toward earthquakes at the time the interview took place

and also redirected his or her attention away from the initial tremor

that had been the singular focus of the rest of the interview. Question

56 was far more explicit in asking what the respondent planned to do if

another earthquake should occur in Coalinga. 'Ibis was intended to give a

clear view of how conscious he or she was of a continuing vulnerability

to incidents of this kind. Questions 57 and 58 atterrpted to determine

whether or not the respondent had converted any of his or her concerns

about future earthquakes into a specific plan of action. As a group, the

last four questions were worded to reveal whether the respondents re

garded the May 2 earthquake in Coalinga as a singular event that was

totally behin:i them or as an indicator of a continuing vulnerability on

his or her part.
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Assessment

OVerall, the Coalinga SUrvey Instl:ument capitalizes on the earlier

research of Keating and lDftus (1984) and of Archea and Kobayashi (1984)

to reconstruct as a=rrate and complete an a=unt as possible of the

actions disabled people took in response to the earthquake of May 2,

1983. It focuses directly on the sequences of actions that had actually

been taken by the respondents during the JOOSt =itical portion of the

tremor, on the role that their disabilities and prior experience had

played in the conduct of those activities, and indirectly on the limita

tions that building performance had introduced during this process. If

detailed reports of damage had been obtained, it may have been possible

to address the ilTpact of building performance more directly.

In sum, the Coalinga protocols provide a working format for

structuring the data necessary to des=ibe the interrelationships between

building performance, the functional capabilities of disabled building

occupants, and the opportunities for such occupants to engage in self

protective behavior during a major natural disaster, such as an earth

quake.
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Name of facility:

Address:

Named individual (s) in charge of safety? Yes..•.No..•.
If Yes, Name....•.......Title..•.......•.

Name Title....•..•.•..
Name...........•Title....•..•...•

Total area of site:

Number of buildings:

Number of stories (for each building, if more than one building:

Type of constxuction (of each building, if different):

Total floor area per building:

Maxinunn mrrnber of occupants (Total):

Current number of occupants (Total):

Breakd= of percentage of occupants a=rding to their disability types:

Sight:
Mobility:
Hearing:

eommunication:
Cognitive:
Medical:

Number of occupants per floor:
Building #:..... Floor..........•Oocupants ...••••••

Floor•.•..•..•.•Oocupants••••••...
Floor..•..•..•.•Oocupants••••••••.

Building #:..... Floor..•.....•.•Oocupants .••••••••
Floor..•..•.....Oocupants.....••••
Floor..•..•.••.•Oocupants••••....•

Total number of employees: Shift 1 Time .•.•.. to Staff .
Shift 2 Time ...•.• to Staff .
Shift 3 Time •.•... to Staff: .

Number of employees per floor:
Building #

shift 1:
Shift 2:
Shift 3:

Number of employees on call:
5 p.m. to 11 p.m.
11 p.m. to 8 a.m.
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General safety

Does the facility have a written Organizational Disaster Plan? .

Who wrote this? In-house...... Consultant .•••••
Government Agency••••••

When was it written? .•.•.....

Has it been revised and updated? .•.....•.

If Yes, at what intervals is it revised and updated? .•.•.•.•.

Can a copy be made available for this study? .•.•..•.•

For each building: Sprinkler system: yes ..•.. No•••••

Location of fire extinguishers:

Smoke ~tectors:

other early warning systems:

Closest Fire ~pt.:

Preplanning done with Fire ~pt?

In-service training?
If Yes: Type of training: .

Provided by: .•.•..•.•...................
Frequency: ••••••••••••••••••••••••••.•.•
Participants: .•.•......•.•...•..........

Elevator (if more than one story) : •...•.
Number per building: •.•...
Elevator fitted with earthquake safety
device?

~ (Electricity)

Standby Generator?
Location:
Water cooled?
Water supply: Days....•.Hours
Fuel type?
Fuel supply: .....•.Days ...•.•Hours
Anchored?
Automatic start-up?
Vulnerability to EQ:
Standby generator connected to selected circuits?
Emergency lighting (battery pack lighting) :
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carmmicatians

Location of main switchboard:
Number of phones on each floor:
Minimum am maximum distance to each phone:
Does each occupant have same means of reaching central

switchboard without leavin:J roan?
External communications: Telephone only?
Emergency communications provisions:

Reception only•..•••
Reception am transmission.••.•.
Means of transmission.•..•.••.••.•

Water sug:>ly

Standby water SUWly:
Storage system:
Vulnerability of storage system to EX;;!:
Quantity of supply: gals. days. :

sanitary system:
Back-up sanitary system:
Vulnerability to EX;;!:

~ Transportation

Closest care facility to which occupants can be moved:

Means of transfer:
E>qJect llnped:ilnents to transfer? e.g., highway oveJ1Xlsses or
bridges, etc. that can collapse?

Have any arrangements been made with another company, agency,
etc. for emergency transportation of occupants?

IX> these arrangements provide for people with special needs,
e.g., people on life SUWOrt systems?

Inlividual Rocms

Residence tilne: .••.•.hours/day
Glass wind=: yes •••• No..•.
If Yes, Plate.•••• Laminated.•••• Tempered••••. Drapes•••••
Special provisions to prevent EX;;! shatterin:J•.•.•.
Life SUWOrt systems: Yes •••• No.•.•
If Yes, Power SUpply: AC Mains•••• OC••••

Battery back-up•.••
D:>or: .No~ly open.... closed.•.•
Oammunicatl0ns: •.••.•.••••.•
other items that could cause damage:

144



Residence tiJne: .•..•..•hours/day
Glass windows: yes ..•• No.•••
If Yes, Plate•..•. Laminated.••.• Tempered••••. Drapes•••••
Special provisions to prevent EX;1 shattering•.•...
TV? yes ..•. No•.••

If Yes, anchored? •..•
Vending machines? yes•..• No.•..
smoking permitted? yes•..• No.•.•
other items that could cause damage:

Evacuation Ra.rt:e

Routes identified? Yes..•. No..•.
Does each occupant have two means of exit? .•..
Possibility of exits being blocked? .•.•
Number of doors each occupant has to pass through to exit
building.....
Are these doors noJ:11\3.lly open.•••• or closed.•...
Emergency exits marked? ..••.
Emergency lighting provided? •.•.•
Need to use stairways? ••...
Is stairway alternate to elevator? .•...
Possibility of stairway being blocked? .•.•.
Percentage of occupants who can use stairways: .
Items located along evacuation route that could block
it? •.•.•

If Yes:

Number of people needed to evacuate occupants (per floor) : •...
Means. provided for evacuation of occupants? ..•.•
Length of tiJne required to evacuate occupants: .....•
Evacuation training: ••.•.•
Evacuation exercises: ..•..•

Evacuation site

Location within site? •.•..•.••
Distance from building: ••••..•.•.
OVertlead cables? .•.••..•.
Urxlergroun:i gas pipelines? .••••••..
Post-disaster audit system? •.•.•••••

If Yes, method: ..•.••.•.••••.•.•.•
Emergency medical SUWlies available? •.•.•
If Yes, quantity available: •.•.•.Days.•.•.•Hours
storage system: •..•.••.••
VUlnerability of storage system to earthquakes: .....•....
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General Nonstructural

Nonstructural carrponents anchored:

Stability configuration of nonstructural carrponents if
unanchored:

h less than d
h less than 2 x d
h greater than 2 x d

Light fixtures hung on T-bars or fixed to structural
carrponents?

Extent of glass usage in building construction:

Measures taken to prevent glass damage:

Anchoring of building utilities:

HVAC: Is it necessary for functioning of facility?
If yes, is it connected to emergency standby generator?
Special provisions made for emergency HVAC:

Use of life support systems:
Dependent on IXJWer?
If yes, emergency IXJWer provisions:

Water heaters: Anchored? ..•.•
Flexible pipe connections? •....

Bottled gases used? .•..•
Oxygen.•.• Nitrogen...• Hydrogen•.•.
other .
Is storage practice earthquake safe? .....

Corrputers used for record keeping?
Mini-computers. . • .• Main-frame.•.•.
Mini-computers protected? ••••
Main frame anj sub-floor protected? •...

storage of medicines anj drugs:
Primarily glass jars? •..•
cabinets containing drugs anchored? ....
Doors on all cabinets? .•..
Doors nonnally closed? •.•.
Dn1g anj medicine containers prevented from falling down
or spilling over? .•.•
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APPENDIXm

JNI'ERVIEW GUIDE FOR DIRECroRS OF NURSlliG HG1FS

AND INI'ERMEDIATE CARE FACILITIES
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FACILITIES INI'ERVIE.W

Name of facility:

Address of facility:

Telephone:

Name of interviewee:

Position:

Approxmte size of site (in city blocks, or, if srraller, size of lot) :

Approxmte amount of open space, relative to building size:

Number of buildings in facility:

FILL our IUIlDING CHECKLIST FOR EACH ocaJPIED IUIlDING---RFSIDENCFS,
RECREATIONAL IUIlDINGS, OFFICE IUIlDINGS, ETC.
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FACILITIES lNI'ERIIIEW GUIDE

1. What is the bed capacity of this facility?

No. beds

2. HCM nany residents do you have at present?

No. of current residents

3. HCM nany of the residents are

over 75 65 to 74

DR

4. ~is studY focuses especially on people who have different kinds of
disabilities or chronic health problems that limit what they can do
physically. Of those who are =ently residents here, about hCM
nany have each of the follCMing six kinds of physical limitations:

mobility limitations (e.g., bedridden, in
wheelchairs

hearing irrpairments

cognitive or mental disabilities (e.g., mental
illness, Alzheimer's disease)

connnunications problems (e.g., muteness)

visual irrpairments

limitations due to needing special medical
equipment (e.g., respirators, oxygen)

DR

DR

DR

DR

DR

(If interviewee states "don't Jmow" in najority of categories):
In general, hCM capable are your residents of carrying out basic
everyday living activities, such as getting around, dressing without
assistance, and so on?

5. HCM nany staff members are present at the facility during each shift
in the workday?

#1: Time: staffing:
#2: Time: Staffing:
#3: Time: Staffing:

6. When was the facility built? (If the facility contains more than one
occupied building, detennine when each occupied building was con
structed.)

Bldg. #1
Bldg. #2
Bldg. #3

Description
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7. What was the original use of the facility?

Sane as current use
__ other use(s):

8. What is the annual operating budget for the facility?

Ann. budget (in thousarrls)
(Ask for a copy of the annual report, if one exists.)

9. To your knowledge, has this facility ever been llwolved in a major
disaster or serious emergency?

Yes

(If Yes)
(a) When was that?

Year

No

(b) What type of a disaster was it? (Obtain brief
description of event, including agent, amount of damage,
casualties and fatalities.)

10. Ibes the facility have a formal (Le., written) emergency plan?

Yes __ No (go to f)

(If Yes)
(a) If possible, may I have a copy? I will be glad to pay

for the cost of reproduction.

(b) When was the plan developed?

(c) When was it last revised?

Year

Year

(d) Why was the plan developed? (Probe: licensing
requirements, need identified by public safety
organizations, disaster experience)

(e) What types of emergencies does the plan include?
(List)

(If No)
(f) Are there special procedures that members of the staff

are expected to perfonn in an emergency?
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(If Yes)
What have the residents been trained to do?

(b) Was there anything on earthquakes specifically?
What?

No

No

No

No

No

Yes

Yes

Yes

Yes

Yes

(If Yes)
(a) What sort of infornation was received?

(If Yes)
(a) can you descr£ " the training briefly?

(b) Has any of the training involved how to respond in the
event of an earthquake?

(If Yes)
can you tell me a little about the training? Who sponsored it?
Who attended? How long was the training course?

(If Yes)
can you describe the drill? (Note what sort of exercise;
whether staff only or staff and residents took part; what
outside agencies, if any, were involved; whether drill was a
simulated emergency exercise, "paper" drill, or what.)

13. Has anyone from here sought or received other infornation on dis
aster response--brochures, for example?

12. Has anyone from the facility attended a conference or training
course on emergency preparedness in the last year?

11. Has the facility had an emergency drill in the last year
(fire drills OK)?

14. Have residents been given any training (either by staff or by
outside trainers) in what to do in case of a disaster?



(b) for communicating with those outside this facility?

Now, I have a few questions about this facility.

(a) for internal communication in this facility?

No

No

No

No

Yes

Yes

Yes

(If Yes)
What type of equipnent?

Yes

(If Yes)
What type of equipment is it?
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(If Yes)
What is the source of your water? Is it drinkable? How long
do you expect it to last?

(If Yes)
What kind of a power supply is it? How long will it operate?

16. Do you have an emergency supply of water, for use if your water is
cut off?

15. Ibes the facility have a back-up power supply, in case there is a
power failure?

17. Do you have any communications equipnent for use in a disaster,
other than the telephone?

18. Have you taken any of the following measures to make the building
and its contents safer in the event of an earthquake?

(01.eck those measures which have been taken)

Securing water heaters
Bolting shelves and bookcases to the walls
Anchoring heavy equipnent (e.g., typewriters)
storing breakable items in cabinets with latches
(if wood-frame stnlcture) Bolting the building to
its fourrlation



19. Is this facility covered by earthquake insurance?

Yes No

(If Yes)
can you briefly describe what type of coverage you have?

20. If the facility were severely damaged and unable to continue
operations as a result of an earthquake or other disaster, what
arrangements have been made for the following tasks: (Describe in
detail, writing down interviewee's own words whenever possible)

(a) Notifying relatives and friends of residents about what
has happened.

(b) Transferring residents to other facilities, if necessary.

(c) Releasing residents to their relatives.

(d) Transferring residents to emergency disaster shelters.

Next, I am going to ask about other special arrangements this facility
might have that could be used in an emergency, such as a major
earthquake.

21. D::l you have an ambulance company on contract that would corne to
transport injured residents to the hospital?

Yes No

22. Have arrangements been made to have a physician corne here to assist
in the event of a maj or emergency?

Yes No

23. D::l you have any special arrangements with the local Fire Deparbnent,
for them to corne and assist you and the residents in the event of an
earthquake?

Yes No

24. About how many of your staff have

CPR training __ First aid training __

25. Have you developed procedures for calling back staff in the event of
an earthquake or other major disaster?

Yes No
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END OF INI'ERVIEW

BE SURE 'ID 'fRy 'ID OBI'AIN A rnpy OF 'IRE DISASTER PlAN. IF PIAN IS Nor
OBI'AINED, EXPlAIN WHY---REFUSED, UNAVAIIABIE, PRCMISED 'ID MAIL, OOESN'T
EXIST, Ere.

lNI'ERVIEWER IMPRESSIONS:

Please include your = observations about the interview below.

Was interviewee relaxed, candid? Were there any special ci=nnstances
that might have affected the nature of the responses? Is there any other
infomation about the tone and conduct of the interview that you believe
might be useful in interpretmg these data?

154



To be filled out through observation, with assistance from facility
director or some other lmowledgeable person. Could be filled out in the
course of a tour of the facility. Be sure to inform interviewee that
information requested on the buildings is =nfidential, and that data
will be reported in such a way that it will not be possible to identify
any particular facility.

Type of Construction (Check one) :

Unreinforced masonry

Reinforced masonry

Wood-frame

Wood-frame with stu=, stone

Tilt-up

cast-in-place =ncrete

steel-frame

Date of =nstruction:

Number of stories:

Primary building use:

Used by residents on a 24-hour basis

(If used on 24-hour basis)
story (or stories) on which residents are located

OCCUpied, but prilllarily during part of the day
(administrative Offices, daytime recreational facility)

Other 1:x.Iilding features (check which are present):

Elevator

Unusual 1:x.Iilding =nfiguration (describe in space below)

Sprinkler system

SIroke detectors
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