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Establishing and Maintaining Healthy Environments
Toward a Social Ecology of Health Promotion

Daniel Stokols Program in Social Ecology, University of California,
Irvine

Earlier research on health promotion has emphasized be-
havior change strategies rather than environmentally fo-
cused interventions. The advantages of integrating lifestyle
modification, injury control, and environmental enhance-
ment strategies of health promotion are substantial. The
author offers a social ecological analysis of health pro-
motive environments, emphasizing the transactions be-
tween individual or collective behavior and the health re-
sources and constraints that exist in specific environmental
settings. Directions for future research on the creation and
maintenance of health promotive environments also are
examined.

We live in an era fraught with technological hazards, de-
graded natural resources, and the pervasive threat of
global conflict. The signal challenge of our time is to es-
tablish and maintain healthy environments. Yet many
regions of the world continue to be plagued by war, mil-
lions of people in the Third World are ravaged by disease
and famine, and people in industrialized nations are be-
coming painfully aware of the health costs resulting from
their exposure to environmental pollution and other by-
products of high technology.

These global dilemmas make the tasks of creating
and maintaining healthy environments seem rather
daunting and perhaps unachievable. Nonetheless, it is
important that efforts to take constructive action at local
and regional levels not be deterred by the complexity and
severity of global environmental problems. Certainly,
much progress can be made at local levels toward estab-
lishing healthier environments. The "small wins" ap-
proach to social problems (Weick, 1984) suggests that as
incremental health promotion and environmental pro-
tection efforts are adopted in local communities, they can
exert a positive, albeit gradual, influence on the quality
and healthfulness of the global environment.

Sound theoretical analyses of such key concepts as
health, health promotion, and healthy environments are
essential prerequisites for the development of effective en-
vironmental design and public policy programs to create
healthful surroundings. A review of the relevant research
literature on such topics as health promotion, environ-
mental stress, and environmental risk assessment reveals
important gaps in our understanding of these issues.

For example, health is often denned in individualistic
and physical terms with explicit emphasis on "soundness

of body or mind and freedom from disease or ailment"
{Webster's Encyclopedic Unabridged Dictionary, 1989, p.
653). Analyses that define health simply as the absence
of personal illness or injury, however, give little or no
consideration to issues of collective well-being (e.g., social
cohesion and sense of community; S. B. Sarason, 1974)
and optimal states of wellness (e.g., strong feelings of per-
sonal commitment to one's social and physical milieu).
The terms disease prevention and health protection have
been used to describe various medical and public health
strategies aimed at preventing the onset of physical and
mental illness (e.g., inoculation against infectious diseases,
enhanced community sanitation services, reduction of
workplace hazards, and governmental regulation of food
and drug safety). The concept of health promotion, how-
ever, differs from the disease prevention orientation in
that it places greater emphasis on the role of individuals,
groups, and organizations as active agents in shaping
health practices and policies to optimize both individual
wellness and collective well-being (e.g., U.S. Department
of Health, Education, and Welfare [HEW], 1979; U.S.
Department of Health and Human Services [DHHS],
1991; Williams, 1982; Winett, King, & Altman, 1989;
World Health Organization [WHO], 1984).

The majority of health promotion programs imple-
mented in corporate and community settings have been
focused on individuals rather than environments. That
is, they have been designed to modify individuals' health
habits and life-styles (e.g., exercise and dietary regimens)
rather than to provide environmental resources and in-
terventions that promote enhanced well-being among oc-
cupants of an area (e.g., installation of improved venti-
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lation systems to enhance indoor air quality, design of
safe stairways to reduce falls and injuries, and provision
of physical fitness facilities at the workplace). Much recent
research suggests the potential value of environmental
interventions as an adjunct to behaviorally oriented health
promotion programs (e.g., Archea, 1985; Archea & Con-
nell, 1986; Green & Kreuter, 1990; Greenberg, 1986;
Hedge, 1989; Karasek & Theorell, 1990; Lawrence, 1990;
Mendell & Smith, 1990; Robertson, 1986; Syme, 1990;
Williams, 1982; Winett et al., 1989).

A major goal of this article is to develop an ecological
analysis of health promotion, focusing particularly on the
conceptualization of health-promotive environments. The
analysis of health promotion from an ecological perspec-
tive is grounded in a contextually oriented view of human
health and well-being (Moos, 1979; Stokols, 1987). Al-
though an ecological perspective is beginning to emerge
in health-promotion research, with particular emphasis
on linking individually focused, small-group, organiza-
tional, and community approaches to health promotion
(e.g., McLeroy, Bibeau, Steckler, & Glanz, 1988; Weiss,
1991; Winett et al., 1989), the delineation of specific en-
vironmental leverage points for health promotion at each
level of analysis remains an important task. The present
analysis, therefore, addresses the question: What envi-
ronmental qualities of organizational and community
settings are especially health promotive? In Michelson's
(1990) terminology, the emphasis here is on developing
a more environmentally explicit version of the ecological
approach to health promotion.

A second goal of this article is to identify some im-
portant directions for future research on the creation and
maintenance of healthy environments. Included among
these research directions are opportunities for evaluating
the efficacy of environmental design, urban planning,
public policy, and regulatory efforts to promote enhanced
well-being at organizational, municipal, regional, and in-
ternational levels.

Social Ecology of Health Promotion:
Core Assumptions
The term ecology pertains broadly to the interrelations
between organisms and their environments (Hawley,
1950). From its early roots in biology, the ecological par-
adigm has evolved in several disciplines (e.g., sociology,
psychology, economics, and public health) to provide a
general framework for understanding the nature of peo-
ple's transactions with their physical and sociocultural
surroundings (e.g., Barker, 1968; Cassel, 1964;Catalano,
1979; Park & Burgess, 1925; Rogers-Warren & Warren,
1977). The field of social ecology gives greater attention
to the social, institutional, and cultural contexts of peo-
ple-environment relations than did earlier versions of
human ecology, which were more closely oriented to bio-
logical processes and the geographic environment (e.g.,
Alihan, 1964; Binder, Stokols, & Catalano, 1975; Mi-
chelson, 1970). The social ecological perspective encom-
passes certain core assumptions about the dynamics of
human health and the development of effective strategies

to promote personal and collective well-being. These as-
sumptions are outlined below.

First, the healthfulness of a situation and the well-
being of its participants are assumed to be influenced by
multiple facets of both the physical environment (e.g.,
geography, architecture, and technology) and the social
environment (e.g., culture, economics, and politics).
Moreover, the health status of individuals and groups is
influenced not only by environmental factors but also by
a variety of personal attributes, including genetic heritage,
psychological dispositions, and behavioral patterns. Thus,
efforts to promote human well-being should be based on
an understanding of the dynamic interplay among diverse
environmental and personal factors, rather than on anal-
yses that focus exclusively on environmental, biological,
or behavioral factors.

Second, analyses of health and health promotion
should address the multidimensional and complex nature
of human environments. Environments can be described
in terms of their physical and social components, but
they also can be characterized in terms of their objective
(actual) or subjective (perceived) qualities, and their scale
or immediacy to individuals and groups (proximal vs.
distal). Furthermore, environments can be described as
an array of independent attributes (e.g., lighting, tem-
perature, noise, space arrangement, and group size) or in
terms of the composite relationships among several fea-
tures, as exemplified by such constructs as behavior set-
tings, person-environment fit, and social climate (Stokols,
1987). The highly variegated nature of human environ-
ments has direct implications for the design and evalu-
ation of health-promotion programs, as will be discussed
in subsequent sections of this article.

Third, just as environments can be described in
terms of their relative scale and complexity, the partici-
pants in those environments can be studied at varying
levels ranging from individuals, small groups, and orga-
nizations to larger aggregates and populations. Rather
than focusing solely on individuals or aggregates, the so-
cial-ecological perspective incorporates multiple levels of
analysis and diverse methodologies (e.g., medical exam-
inations, questionnaires, behavioral observations, envi-
ronmental recordings, and epidemiologic analyses) for
assessing the healthfulness of settings and the well-being
of individuals and groups. Moreover, the social ecological
perspective assumes that the effectiveness of health-pro-
motion programs can be enhanced significantly through
the coordination of individuals and groups acting at dif-
ferent levels, such as family members who make efforts
to improve their health practices, corporate managers who
shape organizational health policies, and public health
officials who supervise community health services (e.g.,
Green & Kreuter, 1990; Pelletier, 1984; Winett et a l ,
1989).

Fourth, the social-ecological perspective incorporates
a variety of concepts derived from systems theory (e.g.,
interdependence, homeostasis, negative feedback, and
deviation amplification; see Cannon, 1932; Emery &
Trist, 1972; Katz & Kahn, 1966; Maruyama, 1963) to
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understand the dynamic interrelations between people
and their environments. Thus, people-environment
transactions are characterized by cycles of mutual influ-
ence, whereby the physical and social features of settings
directly influence their occupants' health and, concur-
rently, the participants in settings modify the healthfulness
of their surroundings through their individual and col-
lective actions. The various levels of human environments
are viewed as complex systems in which local settings
and organizations are nested in more complex and remote
regions. Accordingly, efforts to promote human well-being
must take into account the interdependencies that exist
among immediate and more distant environments. For
instance, the occupational health and safety of community
work settings are directly influenced by state and national
ordinances aimed at protecting environmental quality and
public health.

Because of the complexity of human environments
and an explicit emphasis on multilevel and multimethod
analyses of behavior, the social-ecological perspective is
inherently interdisciplinary in its approach to health re-
search and the development of health-promotion pro-
grams. The ecological perspective draws on the fields of
medicine and public health as well as the behavioral and
social sciences in the study and promotion of human well-
being. Specifically, social-ecological approaches link the
communitywide, preventive strategies and epidemiologic
orientation of public health with the individual-level
therapeutic and curative strategies of medicine. At the
same time, the ecological perspective incorporates the be-
havioral and social sciences' emphases on (a) the active
role played by individuals and groups in modifying their
own health behavior and well-being, (b) the development
and testing of theoretical models describing people-en-
vironment transactions, and (c) the importance of con-
ducting evaluative studies to assess the cost-effectiveness
and social effects of health-promotion programs (e.g.,
Cassel, 1964; Engel, 1976; R. I. Evans, 1988; Henderson
& Scutchfield, 1989; Schwartz, 1982; Williams, 1982;
Winettetal., 1989).

In the following sections of this article I elaborate
on the social-ecological approach to health promotion.
First, the multiple dimensions of environments and the
ways in which they are related to individual and collective
well-being are discussed. Next, the interactions among
several categories of environmental and personal deter-
minants of health are considered. Finally, a wide range
of community intervention and public policy strategies
for promoting individual and collective well-being are
considered, including environmental and behavioral pro-
gramming and legislative initiatives at local, regional, na-
tional, and international levels. The present discussion
gives greater attention to environmental dimensions of
health promotion, primarily because these issues have
received less emphasis in psychological research on health
than have biobehavioral and dispositional factors. Despite
the differential emphasis on environmental issues in this
article, the social-ecological perspective assumes that the
effectiveness of health-promotion efforts can be enhanced

through multilevel intervention packages (Geller, 1987;
Weiss, 1991; Williams, 1982; Winett et al., 1989) that
combine both behavioral and environmental modification
strategies. An important issue in this regard is the spec-
ification of social, political, and economic criteria for se-
lecting alternative behavioral and environmental strategies
of health promotion. This issue is discussed in a later
section of the article.

Conceptualizing Health-Promotive
Environments

For the most part, health-promotion research has focused
on identifying and modifying personal behaviors that en-
hance physical health and reduce the risk of illness (e.g.,
Belloc & Breslow, 1972; Cataldo & Coates, 1986; Green,
1984; O'Donnell & Ainsworth, 1984). Examples of
health-promotive behaviors are maintaining a high-fiber-
low-fat diet, engaging in regular aerobic exercise, using
vehicle safety belts, refraining from smoking, and avoiding
excessive alcohol consumption. From an ecological per-
spective, however, health promotion is viewed not only
in terms of the specific health behaviors of individuals,
but more broadly as a dynamic transaction between in-
dividuals and groups and their sociophysical milieu. The
social-ecological approach to health promotion requires
explicit analysis of the interplay between the environ-
mental resources available in an area and the particular
health habits and life-styles of the people who occupy the
area (Lindheim & Syme, 1983).

As a starting point for analyzing transactions be-
tween environmental qualities, behavioral patterns, and
health outcomes, it is first necessary to specify features
of the environment that promote personal and collective
well-being, as measured by several criteria viewed at dif-
ferent levels of analysis. Some suggested dimensions and
criteria of health-promotive environments are listed in
Table 1. The environmental qualities and health criteria
summarized in Table 1 offer a preliminary portrait of
health-promotive environments and reflect some of the
assumptions associated with the ecological perspective on
health promotion.

A basic assumption underlying the ecological per-
spective is that healthfulness is a multifaceted phenom-
enon encompassing physical health, emotional well-being,
and social cohesion. Accordingly, these different facets of
healthfulness are presented in the three rows of Table 1,
ranging from individually oriented assessments of phys-
iological health to organizational- and community-level
analyses of social cohesion and health status. Explicit rec-
ognition of the multiple facets of healthfulness has im-
portant implications for ecologically oriented analyses of
health promotion. For instance, because environments
can influence personal and collective well-being along
several different paths, the health-promotive capacity of
an environment must be defined in terms of the multiple
health outcomes resulting from people-environment
transactions over a specified time interval. Thus, for any
environmental context of behavior, it is important to
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Table 1
Some Dimensions and Criteria of Health-Promotive Environments

Facets of healthfulness Environmental resources Behavioral, psychological, and physiological outcomes

Physical health

Mental & emotional
well-being

Social cohesion at
organizational &
community levels

Injury-resistant design; ergonomically sound
design; physical comfort, nontoxic &
nonpathogenic environment

Environmental controllability & predictability;
environmental novelty & challenge; low
distraction; aesthetic qualities; symbolic
& spiritual elements

Availability of social support networks;
participatory design & management
processes; organizational flexibility &
responsiveness; economic stability; low
potential for intergroup conflict; health-
promotive media & programming

Physiologic health; absence of illness symptoms
and injury; perceived comfort; genetic and
reproductive health

Sense of personal competence, challenge, &
fulfillment; developmental growth; minimal
experience of emotional distress; strong sense
of personal identity & creativity; feelings of
attachment to one's physical & social milieu

High levels of social contact and cooperation;
commitment to & satisfaction with organization
& community; productivity and innovation at
organizational & community levels; high levels
of perceived quality of life; prevalence of health-
promotive, injury- preventive, & environmentally
protective behavior

specify key environmental resources or constraints that
are likely to influence personal and collective well-being
among members of the setting.

Table 1 lists various environmental resources that
can exert a positive influence on individual and group
well-being, from microlevel features of the physical en-
vironment to more composite aspects of the sociophysical
milieu. Table 1 also includes several behavioral, psycho-
logical, and physiological indices that can be used to assess
health outcomes of people-environment transactions at
different levels of analysis.

Linking the analysis of health promotion to multiple
dimensions of the environment and correspondingly di-
verse indices of health raises some important issues for
future research and community intervention. First,
whereas scientific research on behavior change strategies
and environmental protection programs generally have
remained separate, the proposed ecological view of health
promotion suggests the efficacy of combining these per-
spectives in the design and management of environmental
settings (see also Geller, Winett, & Everett, 1982, for a
behavioral approach to the design of environmental pro-
tection programs).

For example, automobile manufacturers can help
individuals reduce their risk of serious injury from car
crashes by installing air bags and safety belts in their ve-
hicles. Similarly, environmental designers, facility man-
agers, and urban planners can incorporate a variety of
physical features in new or renovated settings to promote
healthfulness, such as physical fitness facilities in or ad-
jacent to the setting to encourage health-promotive ex-
ercise regimens among occupants of the area; ergonom-
ically sound and injury-resistant materials in the design
and construction of the setting to reduce occupants' risk
of injury; and avoidance of toxic materials and potential
sources of psychosocial stress (e.g., poor lighting and air

conditioning systems in buildings and insufficient shield-
ing from noise and other distractions) to minimize en-
vironmentally induced illness and discomfort. Design and
programming strategies to enhance the health-promotive
capacity of settings should be broadly based, reflecting
careful consideration of the diverse resources available in
an area, rather than narrowly focused on singular features
of the environment.

Given the diversity of environmental conditions
present in most settings, it is likely that the relationships
between those conditions and multiple health indices will
be quite varied and sometimes contradictory. For ex-
ample, the potential health benefits of a well-designed
physical environment may go unrealized if the interper-
sonal or intergroup relationships in the setting are chron-
ically conflicted and stressful. On the other hand, a socially
supportive family or organization may enable setting
members to cope more effectively with physical con-
straints (e.g., high spatial density, aesthetically drab sur-
roundings, and resource shortages), thereby avoiding the
negative behavioral and health outcomes sometimes as-
sociated with those conditions. These examples highlight
the importance of examining both physical and social
dimensions of health-promotive or health-impairing en-
vironments and their joint influence on personal and col-
lective well-being.

Similarly, several studies suggest that individuals'
physical and emotional well-being are enhanced when
environments are personally controllable and predictable
(e.g., Cohen, Evans, Stokols, & Krantz, 1986; Gardell &
Johansson, 1981; Glass & Singer, 1972; Karasek & Theo-
rell, 1990; Sauter, Hurrell, & Cooper, 1989). However,
environments that are too predictable and controllable
can become so boring and unchallenging that they con-
strain opportunities for coping creatively with novel sit-
uations, thereby impeding developmental growth (Aldwin
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& Stokols, 1988; S. Kaplan, 1983; Schaefer & Moos, in
press). Thus, the same qualitative dimensions of an en-
vironment (e.g., its controllability and predictability) can
be associated with contradictory health effects, depending
on their magnitude and duration.

Just as environmental conditions can vary in their
magnitude and duration, health outcomes differ on these
dimensions as well. For example, carcinogenic substances
present in an environment may remain invisible and un-
detected, yet their cumulative effect on physical health
can be disastrous. On the other hand, more salient short-
term encounters with environmental stressors such as
uncontrollable noise or periodic crowding may be asso-
ciated with acute but nonpersisting episodes of emotional
stress. Therefore, to gauge adequately the health-pro-
motive capacity of an environment, it is necessary not
only to specify relevant environmental dimensions and
health outcomes, but also to differentiate health outcomes
in terms of their severity, duration, and overall importance
to members of the setting. Because many environments
produce a mixture of positive and negative health out-
comes (some of which are significant and some not), the
health-promotive quality of a setting ultimately depends
on its capacity to support those health outcomes most
desirable and important to its members while eliminating
or ameliorating those most clearly negative and detri-
mental to individual and social well-being.

Determining which health outcomes are of greatest
importance to the occupants of a setting is not always a
simple matter. Whether individuals or groups place
greater value on the comforts of a predictable environ-
ment or the challenges of coping with a novel one may
vary in relation to their age, economic resources, and
exploratory tendencies (Stokols, Shumaker, & Martinez,
1983). Residents of historically significant areas often give
greater priority to the symbolic and psychological benefits
of environmental preservation than to the tangible eco-
nomic gains that would result from neighborhood rede-
velopment projects (e.g., Firey, 1945; Stokols & Jacobi,
1984). In this case, the symbolic and material benefits
associated with the same environmental resources are di-
vergent rather than compatible. Another example of vol-
untary trade-offs between alternative environmental ar-
rangements and health benefits is the frequent choice of
urban residents to live in a highly desirable neighborhood
despite the inconveniences and strains of a long-distance
commute between home and work, rather than live closer
to work in a less desirable area (e.g., J. M. Campbell,
1983; Stokols & Novaco, 1981).

The environmental resources and health outcomes
shown in Table 1 are all highly positive. This emphasis
on the positive is consistent with the goals of applied en-
vironmental and health research—to optimize or enhance
environmental quality and human well-being (Stokols,
1978). The preceding examples of trade-offs among en-
vironmental amenities and costs serve as reminders that
most situations are characterized by a mixture of positive
and negative environmental circumstances and health
outcomes. Thus, an important challenge for future re-

search is to assess the overall health-promotive capacity
of environments on the basis of a cumulative analysis and
weighting of their positive and negative features as they
affect occupants' well-being.

Relevance of Environmental Scale and Contextual
Scope for Health-Promotion Research

The ecological perspective emphasizes not only the many
intrasetting factors that can influence occupants' health,
but also the ways in which multiple situations and settings
(e.g., homes, workplaces, schools, and institutions) jointly
affect the well-being of community members. The scale
of environmental units relevant to individual and collec-
tive well-being ranges from specific stimuli and situations
that occur in a given setting to the more complex life
domains that are themselves clusters of multiple situations
and settings. Situations are sequences of individual or
group activities occurring at a particular time and place
(Forgas, 1979; Pervin, 1978). Settings are geographical
locations in which various personal or interpersonal sit-
uations occur on a regular basis (Barker, 1968; Stokols
& Shumaker, 1981). Life domains are different spheres
of a person's life, such as family, education, spiritual ac-
tivities, recreation, employment, and commuting (A.
Campbell, 1981; Stokols & Novaco, 1981). An even
broader unit of contextual analysis is the individual's
overall life situation (Magnusson, 1981), which consists
of the major life domains in which a person is involved
during a particular period of his or her life. The environ-
mental dimensions most relevant to individual and col-
lective well-being may vary considerably across these dif-
ferent levels of analysis.

The potential influence of multiple environmental
settings on health outcomes raises an important question
regarding the appropriate contextual scope of health-pro-
motion research. Just as environmental units can be ar-
rayed along a continuum of scale or complexity, contex-
tual analyses can be compared in terms of their relative
scope. The contextual scope of research refers to the scale
of the contextual units included in the analysis (Stokols,
1987). The spatial scope of an analysis increases to the
extent that it represents places, processes, and events oc-
curring in a broad rather than a narrow region of the
individual's or group's geographical environment. Simi-
larly, the temporal scope of an analysis increases to the
extent that it represents places, processes, and events ex-
perienced by the individual or group in an extended rather
than narrow time frame. Finally, the sociocultural scope
of an analysis increases to the extent that it describes
behaviorally relevant dimensions of an individual's or
group's sociocultural environment. These dimensions of
contextual scope suggest that analyses of the health-pro-
motive qualities of environments become increasingly
complex as they encompass multiple environmental set-
tings and are broadly drawn with respect to their contex-
tual scope. Thus, it is important for health-promotion
researchers to be explicit about the range of settings and
time periods encompassed by their analyses and the pos-
sible ways in which environmental conditions in multiple
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settings jointly influence individual and collective health
outcomes.

Consider, for example, the challenge of preventing
alcohol-related injuries. One strategy for reducing such
injuries is to provide employee assistance programs at
the workplace that facilitate workers' efforts to decrease
their consumption of alcoholic beverages. Alternatively,
a multisetting approach to this public health problem
would combine employee assistance and treatment pro-
grams at the workplace with responsible beverage service
programs for restaurant personnel, communitywide me-
dia campaigns to increase public awareness of alcohol-
related injuries and prevention opportunities, legislative
initiatives to raise the minimum age of purchase, and
enforcement programs to reduce the illegal sale of alcohol
to minors (Geller, 1990; Russ & Geller, 1987). The latter
approach is based on a contextually broader analysis of
injury prevention than the one focusing exclusively on
the workplace, as it incorporates several different inter-
vention programs implemented in multiple community
settings in an extended geographical area.

Health-promotion analyses and interventions also
can be characterized in terms of their temporal scope.
For example, workplace health-promotion strategies typ-
ically emphasize the provision of employee assistance and
life-style modification programs oriented toward individ-
ual workers. They often ignore the design and equipment
decisions made during the construction of the workplace.
However, the physical design and furnishings of the work-
place can have substantial long-term effects on employees'
health. For instance, the use of formaldehyde-laden con-
struction materials, the installation of ineffective air con-
ditioning and ventilation systems, poorly designed stair-
wells, nonadjustable seating and work surfaces, and space
plans that expose workers to excessive crowding and noise
can have deleterious effects on employees' physical and
mental well-being (e.g., Archea, 1985; Greenberg, 1986;
Hedge, 1989; Makower, 1981; Mendell & Smith, 1990;
Stellman & Henifin, 1983). Clearly, the environmental
foundations for health promotion or health impairment
begin to take shape far in advance of employees' direct
involvement with the workplace and continue to influence
their well-being once they have occupied that environ-
ment. By explicitly considering the design and construc-
tion phase as well as the postoccupancy phase of the set-
ting, the temporal scope of workplace health promotion
is expanded to include a broader and more robust array
of intervention strategies than those focusing exclusively
on employee assistance and health education.

An emphasis on the temporal dimensions of people-
environment transactions suggests the importance of de-
fining the health-promotive capacity of a setting not only
in terms of its immediate effects on occupants' well-being,
but also in terms of the potential existing in the setting
for promoting and maintaining improved levels of health
over extended time intervals. Just as assessments of in-
dividual health status must take into account current
states of well-being as well as the prognosis for future
illness or health (R. M. Kaplan, 1990), environmentally

based health-promotion programs must distinguish be-
tween the immediate and potential capacity of a particular
setting, organization, or community to promote health
among its members.

The dimension of sociocultural scope is directly rel-
evant to research on environment-health relationships
and the design of health-promotion programs. The so-
ciocultural scope of health-promotion research and in-
terventions is broadened to the extent that they encom-
pass social and cultural factors in community settings
(e.g., socioeconomic status, gender, ethnicity, cultural
norms about health and illness, supportive social rela-
tionships, and organizational climate) that influence per-
sonal and collective well-being. Contextually oriented
health research would involve comparative studies of or-
ganizational and community settings that vary across
these important social and cultural dimensions.

Several earlier studies indicate that supportive in-
terpersonal relationships can enhance individuals' emo-
tional and physical well-being and reduce the stressful
consequences of negative life events (Berkman & Syme,
1979; Cohen & Syme, 1985; I. G. Sarason & B. R. Sar-
ason, 1985). Moreover, the social-structural qualities of
settings may play an important etiologic role in promoting
social cohesion and physical and emotional well-being
among setting members. For example, extensive efforts
have been made to conceptualize and measure the social
climate of organizations (Moos, 1976, 1987), and a num-
ber of studies have suggested a positive relationship be-
tween dimensions of social climate and the mental and
physical health of setting members (e.g., Holahan & Moos,
1990; Moos, 1979).

An important task for future research is to identify
the ways in which social-structural qualities of organi-
zations and communities exert positive or negative effects
on occupants' well-being. For example, some organiza-
tions may be structured in ways that permit the smooth
resolution of interpersonal conflicts, whereas others lack
the capacity to resolve such tensions when they arise. In
the former settings, shared goals among members provide
a structural basis for cooperation, even when occasional
conflicts develop. Such settings are likely to incorporate
both informal and formal mechanisms of dispute reso-
lution. In conflict-prone organizations, however, the pos-
itive interdependencies among members are weaker and
effective mechanisms of dispute resolution are unavailable
(Stokols, 1991). Such settings may be characterized by
more rigid ideological orientations that offer less tolerance
for diverse points of view in the organization. To the extent
that organizations promote chronic conflict among
members or provide few resources to resolve such conflicts
when they arise, they are more likely to impair the emo-
tional and physical well-being of their members.

Developing Interdisciplinary Models of the
Relationships Among Environmental and
Behavioral Factors in Health
In view of the predominant focus of earlier health-pro-
motion programs on modifying personal health habits
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and life-styles, several theorists have called for a redirec-
tion of the field on the basis of ecological models of re-
search and community intervention (e.g., Geller, 1987;
McLeroy et al., 1988; Winett et al., 1989). Green (1984)
noted a psychological bias in the health-promotion field,
in that illness-preventive interventions typically are di-
rected at individuals in a counseling or small-group mode
of delivery, with little or no theoretical input from the
fields of sociology, anthropology, economics, and political
science. Similarly, Syme (1990) emphasized the cost-in-
effectiveness of individually oriented health-promotion
programs (e.g., the Multiple Risk Factor Intervention
Trials [MRFIT] intervention to reduce cardiovascular
disease among high-risk individuals) and advocated a
stronger community and environmental focus in public
health research.

The present analysis of health promotive environ-
ments expands the behavior-modification thrust of earlier
health research. By focusing on the health-promotive ca-
pacity of environments, I have identified several physical
and social features of settings that are linked to multiple
facets of personal and collective well-being (Table 1). I
have also noted the joint influence of material and sym-
bolic features of the environment on health, and the im-
portance of selecting criteria of healthfulness commen-
surate with the spatial, temporal, and sociocultural scope
of the analysis.

The conceptualization of health-promotive environ-
ments offers a valuable adjunct to the individual-behav-
ioral focus of earlier health promotion research. However,
a social-ecological approach to health promotion encom-
passes more than the analysis of environmental factors
in health and illness. The social-ecological perspective re-
quires a broader analysis of the transactions between in-
dividual and collective behaviors and the various con-
straints and resources for health that exist in specific so-
ciophysical environments. Thus, it is important at this
point in the discussion to extend the analysis of healthy
environments to a more comprehensive and interactive
analysis of the relationships among behavioral and en-
vironmental factors in health and health promotion.

Environgenic Processes in Health and Their Link With
Biological, Psychological, and Behavioral Factors

Antonovsky (1979) used the term salutogenesis to refer
to etiologic processes that enhance emotional and physical
well-being. The salutogenic orientation is distinctive in
its focus on the etiology of health, as compared to more
traditional pathogenic models that emphasize the devel-
opment of illness. Antonovsky has focused primarily on
psychogenic factors in health, especially individuals' sense
of coherence, which enables them to resist the potentially
negative health consequences of stressful life events. Con-
strued more broadly, however, the salutogenic perspective
encompasses not only psychological resistance resources
but also a wide array of biological, behavioral, and en-
vironmental processes that reduce vulnerability to illness
and promote enhanced levels of well-being.

Several categories of personal and environmental

factors that play either an etiologic or moderating role in
human health are shown in Table 2. The personal factors
include a variety of biogenetic, psychological, and be-
havioral processes that promote or undermine well-being.
The environmental factors include several facets of the
sociophysical environment, such as geographic, architec-
tural-technological, and sociocultural processes that in-
fluence health. Thus, both natural and artificial features
of the physical environment are included, in addition to
multiple dimensions of the sociocultural milieu (e.g., so-
cial-structural, cultural, economic, legal, and political
processes).

Many researchers in the field of health psychology
have focused on the direct links between specific dispo-
sitional factors and personal health. For example, several
studies indicated the close relationship between individual
well-being and personal orientations such as hostility, op-
timism, sense of coherence, personal hardiness, and cop-
ing efficacy (Antonovsky, 1979; Barefoot, Dahlstrom, &
Williams, 1983; Friedman, 1990; Kobasa, Maddi, &
Kahn, 1982; Scheier & Carver, 1985; Taylor & Brown,
1988; Watson & Pennebaker, 1989). Other researchers,
working from a biopsychosocial model of health (e.g.,
Engel, 1976; Schwartz, 1982), have examined the inter-
play between psychological dispositions, interpersonal
behavior, and physiological processes underlying health
and illness. Examples of this research include studies of
the psychophysiological underpinnings of the coronary-
prone and cancer-prone behavior patterns (Krantz,
Lundberg, & Frankenhaeuser, 1987; Temoshok, 1985)
and the links between personal dispositions, social be-
havior, and susceptibility to infectious disease (Cohen &
Williamson, 1991).

What has been omitted from much earlier research
on psychological and behavioral factors in health are
structural features of the sociophysical environment that
affect individual and collective well-being, either directly
or interactively in conjunction with biopsychobehavioral
factors. These envirogenic processes in health and illness
subsume geographic, architectural, and technological
features of the physical environment and sociogenic
qualities of the social and cultural environment that in-
fluence the etiology of health and illness.

An important direction for future research on the
environmental dimensions of health promotion is iden-
tification of the specific mechanisms by which geographic,
architectural-technological, and sociocultural factors in-
fluence health and illness. Five health-related functions
of the sociophysical environment are outlined in Table
3. First, both the physical and social environment can
function as mediums for disease transmission, as exem-
plified by the occurrence of waterborne and airborne dis-
eases, illnesses resulting from food contamination, and
the spread of contagious disease through interpersonal
contact. Second, the environment can operate as a
stressor, evidenced by the emotional stress and physical
debilitation resulting from chronic exposure to uncon-
trollable environmental demands such as noise, abrupt
economic change, or interpersonal conflict (e.g., Cohen
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Table 2
Personal and Environmental Factors in

Biopsychobehavioral factors

Biogenetic

Family history of
illness

Exposure to infectious
pathogens (e.g.,
viruses, bacteria)

Immunologic
competence

Inoculation and
medication history

Congenital disability

Disabling injuries

Cardiovascular
reactivity

Chronological age

Developmental stage

Gender

Psychological

Sense of coherence

Psychological
hardiness

Self-esteem

Creativity

Optimisim

Pessimistic
explanatory style

Health locus of
control

Interpersonal skills

Extroversion

Coronary-prone
(Type A)
orientation

Cancer-prone (Type
C) orientation

Depression/anxiety

Hostility/
suspiciousness

Health and Illness

Behavioral

Dietary regimens

Alcohol
consumption

Smoking

Exercise patterns

Sleep patterns

Safety practices
(e.g., use of
vehicular safety
belts, bicycle
helmets; safe
sexual and
prenatal
behaviors)

Participation in
health
promotion
programs

Compliance with
prescribed
medical
regimens

Use of community
health services
and resources

Health-relevant
decisions and
actions made
on behalf of
others

Geographic

Climatic and
geologic risks
(e.g.,
earthquakes,
floods,
hurricanes,
tornados,
draught,
temperature
extremes)

Ground-water
contamination

Radon
contamination of
soil

Ultraviolet radiation

Atmospheric
ozone depletion

Global warming

Health
consequences
of reduced
biodiversity

Restorative
potential of
wilderness and
other natural
environments

Sociophysical environmental factors

Architectural and
technological

Injury-resistant
architecture

Nontoxic
construction
materials in
buildings

Ergonomic design of
work areas and
other
environmental
settings

Environmental
aesthetics

Indoor and outdoor
air pollution (e.g.,
"sick building
syndrome")

Effective design of
health care
facilities

Vehicular and
passenger safety

Noise pollution

Electromagnetic
radiation

Water quality and
treatment
systems

Solid waste
treatment and
sanitation
systems

Sociocultural

Socioeconomic status of
individuals and groups

Social support vs. social
isolation or social
conflict; bereavement

Social climate in
families,
organizations, and
institutions

Modeling and
conformity processes

Cultural and religious
beliefs and practices

Organizational or
political instability

Economic changes (job
loss and related
stressful life events)

Health communications
and media

Health promotion
programs in
organizations and
communities (e.g.,
health education)

Health-promotive
legislation

Environmentally
protective regulations

Availability of health
insurance and
community health
services

etal., 1986;Dooley&Catalano, 1984; G.W.Evans, 1982;
Rook, 1984). On the other hand, exposure to certain en-
vironmental conditions such as natural, aesthetic, and
symbolic amenities can alleviate stress and promote
physical and emotional well-being (e.g., Hartig, Mang, &
Evans, 1991; R. Kaplan & S. Kaplan, 1989; Stokols,
1990). Third, the environment functions as a source of
safety or danger as reflected in the health consequences

of natural and technological disasters, air and water pol-
lution, occupational hazards, interpersonal violence, and
crime (e.g., Baum, Fleming, & Davidson, 1983; Edelstein,
1988; Fielding & Phenow, 1988; Greenberg, 1987; Ma-
kower, 1981; Mendell & Smith, 1990). Fourth, the en-
vironment can be viewed as an enabler of health behavior,
exemplified by the installation of safety devices in build-
ings and vehicles, geographic proximity to health care
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Table 3
Envirogenic Processes in Health and Illness

Environmental function

Dimensions of the environment

Physical Social

Medium of disease

Stressor

Source of safety
or danger

Enabier of health
behavior

Provider of health
resources

Waterborne & airborne disease; microbial
contamination of food

Negative affective states from exposure
to such physical stressors as
uncontrollable noise & technological
risks; negative health consequences of
residential relocation

Exposure to climatic and geologic risks;
injury-resistant environmental design;
mutagenic effects of toxic
environments; occupational hazards

Geographic accessibility of health care
facilities in the community; installation
of health-behavioral supports in
buildings & vehicles

Healthful lighting & air quality in
buildings; community sanitation
systems

Spread of contagious disease through
interpersonal contact

Vulnerability to health problems resulting
from chronic social conflict, isolation,
organizational instability, & abrupt
economic change

Risk of personal injury resulting from
intergroup conflict, violence, & crime

Interpersonal modeling of health-
promotive behavior & safety
practices; health-promotive cultural &
religious practices

Legislation pertaining to public health &
safety; availability of organizational &
community health services

facilities, and exposure to interpersonal modeling or cul-
tural practices that foster health-promotive behavior.
Fifth, the environment serves as a provider of health re-
sources such as high-quality community sanitation sys-
tems, organizational and community health services, and
legislation protecting the quality of physical environments
and ensuring citizens' access to health insurance and
community-based health care. These health-relevant
functions of the sociophysical environment are closely
intertwined and can operate concurrently in specific en-
vironmental contexts. For example, high rates of crime
in a neighborhood may generate increased perceptions
of physical danger, physiological symptoms of chronic
stress, and reduced use of community health services
among residents (see Taylor, 1987).

Another important challenge for future research is
to develop integrative models that address the joint influ-
ence of personal and environmental factors in health pro-
motion and disease etiology. Some specific issues for fu-
ture study suggested by the categories of variables shown
in Table 2 are (a) the prevalence of negative health effects
among low-socioeconomic-status groups resulting from
their disproportionate exposure to geographic, architec-
tural, and technological hazards (e.g., Lindheim & Syme,
1983; Seifert & Vaughan, 1991; Syme & Berkman, 1976;
DHHS, 1991; Vaughan, 1991)1; (b) the relationship be-
tween individuals' age, gender, and developmental stage
and their increased vulnerability to certain categories of
environmental health threats, such as lead poisoning
(Florini, Krumbhaar, & Silbergeld, 1990; Needleman,
Schell, Bellinger, Leviton, & Allred, 1990) and fatalities
resulting from exposure to other unsafe environmental
conditions among children, injuries from motor vehicle

crashes and illness outcomes from alcohol and drug abuse
among adolescents and young adults, and fatalities from
the complications of falls among older adults (DHHS,
1991); (c) the psychosocial underpinnings of high-risk
behaviors (e.g., smoking, unsafe sexual practices, over-
exposure to ultraviolet radiation, and failure to use ve-
hicular safety belts) that predispose certain groups in the
population to higher rates of environmentally induced
illness and injury (Christophersen, 1989; Jeffery, 1989;
Keesling & Friedman, 1987; Robertson, 1987; Weinstein,
1987); (d) the ways in which environmental factors (e.g.,
geographic, architectural, and sociocultural conditions)
contribute to the development, modification, and
maintenance of health-promotive behavior (Sallis &
Hovell, 1990; Weiss, 1991; Winett et al., 1989); and (e)
the processes by which psychological dispositions and so-
ciophysical stressors jointly influence emotional and
physical well-being (Cottington & House, 1987; G. W.
Evans, Johansson, & Carrere, 1990).

The social-ecological view of health promotion has
important implications not only for theory development
and basic research, but also for public policy, community
intervention, and program evaluation.

Community Interventions to Promote Public
Health: A Multilevel Approach
The environmental and personal factors in health and
illness offer several leverage points for health-promotive

' An important issue in this regard is the extent to which socio-
demographic variables are correlated with psychological dispositions
and behavior patterns that increase susceptibility to disease (Matthews,
1989).
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policies and community interventions at municipal, re-
gional, national, and international levels. Examples of
these environmental design and public policy options for
health promotion are summarized in Table 4, in relation
to various categories of etiologic factors (i.e., biopsycho-
behavioral factors and sociophysical features of the en-
vironment). Whereas the predominant emphasis of
health-promotion research has been on individual-level
interventions, the social-ecological perspective emphasizes
the integration of person-focused and environment-fo-
cused strategies to enhance individual and collective well-
being.

Health-promotive policies and interventions can be
arrayed along a continuum ranging from microenviron-
mental settings (e.g., corporate or institutional facilities)
to larger environmental contexts (e.g., metropolitan and
international regions). Each level of analysis poses op-
portunities for integrating person-focused and environ-
ment-focused interventions for health enhancement. The
advantages of combining health-promotive environmental
design and management policies at the workplace (e.g.,
nontoxic furnishings and ergonomic and injury-resistant
design) with behaviorally oriented programs to modify
employees' health practices were noted earlier. At the
community level, health-promotive urban design and
planning strategies (e.g., to ensure geographic accessibility
of health care settings and to locate buildings away from
toxic or seismic hazards) can be implemented in con-
junction with effective sanitation systems and other health
services (e.g., public education and risk screening pro-
grams) to enhance the healthfulness of urban environ-
ments.

Because local and distant environments are linked
both spatially and organizationally in nested hierarchical
systems (e.g., specific behavior settings exist as compo-

nents of broader institutional, urban, and regional con-
texts) and are becoming increasingly interdependent be-
cause of global technological and social changes, oppor-
tunities for designing health-promotive environments at
local levels will be more and more influenced by the reg-
ulatory and economic policies implemented in municipal,
regional, and international contexts. An architect or fa-
cility planner designing a corporate facility, neighborhood
playground, apartment complex, hospital, or residential
facility for the elderly will need knowledge of several dis-
ciplines, including environmental law (e.g., the regulations
intended to mitigate negative impacts of proposed envi-
ronmental developments), life span human development,
(e.g., the specialized health and safety needs of different
age groups), and ergonomics and public health (e.g., the
potential health consequences of poorly designed, toxic,
or injury-prone environments). In response to the com-
plex health challenges of the 1990s and beyond, there will
be a growing need to develop broad-based, interdisciplin-
ary graduate training programs for aspiring environmen-
tal designers, facility managers, urban planners, and pub-
lic health professionals.

Among the topics likely to become more prominent
in training programs for environmental planners and
public health researchers are the legislative and economic
strategies that have been initiated in recent years to protect
environmental quality and public health. Commenting
on the powerful impact of legislative interventions to en-
hance public health, McKinlay (1975) noted,

One stroke of effective-fteaTuTIegislation is equal to many sep-
arate health intervention endeavors and the cumulative efforts
of innumerable health workers over long periods of time. . . .
Greater changes will result from the continued politicization of
illness than from the modification of specific individual behav-
iors. There are many opportunities for a reduction of at-riskness,
and we ought to seize them. (p. 13)

Table 4
Policy Options for Health Promotion and Illness Prevention

Health-promotive interventions Examples of health-promotive policies and programs

Person-focused strategies
Biogenetic

Psychological
Behavioral

Environment-focused
strategies

Geographic

Architectural & technological

Sociocultural

Preventive public health programs for risk screening, genetic counseling, &
inoculation; medical treatment regimens

Individual counseling & psychotherapeutic interventions
Health behavior modification; lifestyle appraisal & modification pertaining to

diet, exercise, smoking, & safety practices

Health & safety-oriented urban planning; land use policy and environmental law
at municipal, regional, & international levels; strategic siting of health care
facilities in the community

Ergonomic & safety-oriented environmental design & facilities management;
design of safe & health-promotive products; community sanitation systems

Organizational development & conflict resolution; corporate health-promotion
programs; community health education & media programming; health-
promotive legislation & building codes
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The following sections of the article examine legis-
lative initiatives and other community interventions that
either have been implemented or could be adopted at
local, state, national, and international levels to enhance
environmental quality and public health.

Municipal, State, and National Contexts
of Health Promotion

In an effort to reduce the devastating personal and public
health consequences of smoking (e.g., Eriksen, LeMaistre,
& Newell, 1988; Fielding &Phenow, 1988; HEW, 1979),
several local governments have banned smoking in public
places. In California alone, 172 municipalities and coun-
ties had passed ordinances restricting smoking in work-
places and commercial settings, and nearly 400 such or-
dinances had been enacted nationwide by September
1989 (Pertschuk & Shopland, 1989; see also Bureau of
National Affairs, 1986). Other health-promotive inter-
ventions undertaken in local communities include media
campaigns to encourage heart-healthy behaviors (e.g.,
Farquhar et al., 1985; Maccoby & Alexander, 1980), el-
ementary school education programs to promote bicycle
helmet use among children (DiGuiseppi, Rivara, Koep-
sell, & Polissar, 1989), and corporate-based programs to
increase vehicle safety belt use (Geller, 1984).

At state levels, several legislative actions have reduced
injury and fatality rates associated with automobile
crashes. These include laws mandating the use of child
safety seats in automobiles (e.g., Fawcett, Seekins, & Ja-
son, 1987; Insurance Institute for Highway Safety, 1987),
requiring servers of alcoholic beverages to have interven-
tion training to reduce customers' risk of alcohol-im-
paired driving (Geller, 1990; Russ & Geller, 1987), and
raising the legal minimum drinking age (Williams, Zador,
Harris, & Karpf, 1983) or the drivers' licensing age (Wil-
liams, Karpf, & Zador, 1983). At the national level, low-
ering the maximum speed limit from 70 to 55 miles per
hour in 1973 was associated with a substantial decrease
in automobile accident injuries and fatalities throughout
the United States (National Safety Council, 1987).

A notable strength of several of the local, state, and
national interventions cited above is that their actual in-
fluence on public health and safety has been documented
through carefully designed quasi-experimental studies.
Rigorous evaluations of health-promotive legislation and
community interventions are essential for estimating the
scientific validity and practical utility of existing and pro-
posed programs (e.g., Campbell, 1969; Evans, 1988;
Geller, 1990).

Another health-promotive strategy that has been
widely used at national, state, and local levels is legislation
designed to protect natural resources and the quality of
public environments. Examples at national levels include
the 1969 National Environmental Policy Act (NEPA),
the 1970 Clean Air Act, the 1972 Clean Water Act, and
the 1976 Toxic Substances Control Act in the United
States, and the 1971 Town and Country Planning Act in
the United Kingdom. The NEPA requires all federal
agencies to prepare detailed written statements about the

potential negative results of any of their actions relating
to the environment, and proposed strategies for avoiding
or mitigating those outcomes. If an agency determines
through an initial environmental assessment that no sig-
nificant effects will occur from the proposed development,
then it may issue a finding of no significant impact
(FONSI) in lieu of an environmental impact state-
ment (EIS).

The California Environmental Quality Act (CEQA,
1986) is one of several state analogues of NEPA that has
been implemented over the past 20 years. CEQA requires
that municipal and state agencies not approve a proposed
environmental project unless the potentially adverse ef-
fects of the development are identified in an environ-
mental impact report (EIR) and all feasible alternatives
or mitigation measures to reduce those effects have been
incorporated into the project plans. About one half of
the states have emulated the NEPA process, and environ-
mental impact assessment is now an established legal
process in several nations and international organizations
(e.g., Australia, Canada, the European Community, and
the United Kingdom; CEQA, 1986; Robinson, 1990).

Whereas environmental impact assessment regula-
tions are intended to protect public health and environ-
mental quality, the relevant legislative statements are
sometimes left vague and open-ended with regard to al-
ternative criteria for gauging emotional, physical, and so-
cial well-being, and the kinds of environmental effects on
public health that are viewed as most detrimental. For
example, the CEQA (1986) legislation is intended to mit-
igate those aspects of a proposed project that "will cause
substantial adverse effects on human beings, either directly
or indirectly (p. 26)." This wording, however, leaves open
to interpretation the question of which environmental
effects on well-being (e.g., biogenetic, psychological, or
sociocultural) are most serious and the extent to which
proposed mitigation strategies will reduce those risks ef-
fectively.2

Ambiguities in the interpretation of environmental
regulations also are evident in the deliberations of federal
courts. For example, in a case involving the Three Mile
Island nuclear reactors, the United States Supreme Court
ruled that NEPA does not require consideration of
whether the risks of technological accidents might cause
harm to the psychological health and community well-
being of residents in the surrounding community (Met-
ropolitan Edison Company v. People Against Nuclear En-
ergy, 1983), even though longitudinal studies have linked

2 The CEQA guidelines specify 26 categories of health, safety, so-
ciocultural, and aesthetic problems that may result from physical mod-
ifications of the environment, including contaminated public water sup-
plies, increased ambient noise levels, exposure of people and structures
to geologic hazards, reduced ambient air quality, and the division or
disruption of the arrangement of an established community (see CEQA,
1986, Appendix G, p. 284, for a complete listing of these significant
effects on the environment and its occupants). However, no criteria are
provided in CEQA for rank ordering the potential effects of environmental
projects in terms of their relative severity or importance to the com-
munity.
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the incidence of psychological and physiological stress
symptoms to residents' concerns about the health risks
associated with the Three Mile Island accident (Baum,
Weiss, & Davidson, 1988; Davidson & Baum, 1986). The
ruling in this case suggests that the health-promotive value
of NEPA, CEQA, and related regulations depends on the
extent to which community decision makers and envi-
ronmental professionals are knowledgeable about etio-
logic processes underlying short-term and cumulative
health outcomes as they are manifested at physiological
and psychosocial levels, and on the degree to which pro-
posed mitigation measures are scientifically valid and ef-
fective once they are implemented.

Unfortunately, the actual effects of environmentally
protective legislation on public health have not been as-
sessed through evaluation studies.3 It is difficult to test
the health consequences of environmental legislation at
state and national levels because control communities in
which similar legislation has not been enacted are not
easily identified or readily available for comparative study.
Thus, the design and enforcement of environmental reg-
ulations are based almost exclusively on prior scientific
evidence concerning the links between particular envi-
ronmental factors and health outcomes rather than on
postintervention evaluation research. Nonetheless, there
are a number of ways in which the scientific validity and
public health value of environmental legislation can be
enhanced. These include the incorporation of environ-
mental simulation procedures into the regulatory process
to estimate the possible health effects of proposed changes
in the physical environment before those changes are ac-
tually implemented (cf. Catalano & Arenstein, in press),
and the development of prospective evaluation studies to
assess the health effects of environmental legislation en-
acted in a particular community, even if comparable
control communities cannot be identified (D. T. Camp-
bell, 1969).

International Efforts to Protect Environmental Quality
and to Promote Public Health

International efforts toward environmental protection and
health promotion also have increased substantially in re-
cent years. Growing public concern over global environ-
mental problems has stimulated greater international
collaboration in economic and legal matters (Ayala, 1987;
Silver & DeFries, 1990; Wilson & Peter, 1988; World
Commission on Environment and Development, 1987).
Examples of intercity and cross-national cooperation in
health promotion include the World Health Organiza-
tion's Healthy Cities Project (e.g., Ashton, Grey, & Bar-
nard, 1986; Hancock & Duhl, 1985; WHO, 1984) and
the Municipal Foreign Policy Movement (Agran, 1989;
Shuman, 1986). As part of the Healthy Cities Project,
public health professionals from several countries worked
together in developing and implementing intersectoral city
health plans. WHO staff provided technical assistance and
resource materials to the participating cities. One product
of this collaboration is a European television series on
healthy cities.

An important defining attribute of healthy cities is
that they continually create and improve physical and
social environments conducive to the health of their res-
idents (Hancock & Duhl, 1985). At least 14 criteria for
assessing the healthfulness of a city have been proposed,
including epidemiologic indices of illness and mortality,
levels of public safety, quality of the physical and social
environment, quality of public health services, the degree
of intersectoral collaboration in developing health policies,
and the state of the local economy, including unemploy-
ment levels. These criteria provide a broad framework
for establishing coordinated public health plans and ob-
jectives among the participating cities.

The Municipal Foreign Policy Movement has pro-
vided a similar forum for intercity cooperation in the
development of health-promotive and environmentally
protective legislation. Several of the municipalities that
have participated in this program have implemented
citywide regulations aimed at protecting the earth's ozone
layer (e.g., the Vienna Convention for the Protection of
the Ozone Layer, the Montreal Protocol on Substances
that Deplete the Ozone Layer, and the City of Irvine Or-
dinance on Chlorofluorocarbons). To date, 58 countries
including the members of the European Community have
ratified the Vienna Convention for the Protection of the
Ozone Layer (World Resources Institute, 1991). Earlier
examples of international agreements to protect global
environmental resources and public health are the Nu-
clear Test Ban of 1963, the Ocean Dumping Act of 1972,
the Endangered Species Act of 1973, and the World
Charter of Nature of 1982 (Robinson, 1990).

A central concept that will guide future environ-
mental and health-promotive legislation is the notion of
sustainable development. According to Robinson (1990),
sustainable development is "the emerging cluster of pol-
icies by which we manage the use of the Earth's environ-
ment and natural resources to ensure the optimal level
of sustainable benefits for present and succeeding gen-
erations" (p. 16). Growing concern about the sustaina-
bility of global resources highlights the crucial importance
of public health forecasting, environmental simulation
strategies, and the temporal dimensions of health pro-
motion (see Table 2). Now more than ever, individually
focused and environmentally focused efforts to enhance
human health must anticipate the cumulative conse-
quences of seemingly remote processes and distant events,
including (a) the potential exacerbation of health prob-
lems among the elderly by elevated temperatures asso-
ciated with global warming, (b) increased prevalence of
cutaneous melanoma and other diseases resulting from
global ozone depletion and heightened exposure to ultra-
violet radiation, (c) the biogenetic consequences of ex-

3 In contrast, the effectiveness of locally implemented interventions
to promote environmentally protective behavior (e.g., recycling, energy
conservation, and ride sharing) among individuals in households, business
organizations, and other small groups has been examined extensively
through field-experimental studies (e.g., Cone & Hayes, 1980; Geller,
Winett, & Everett, 1982).
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posure to toxic by-products of modern technologies, (d)
the implications of reduced ecosystem biodiversity for
human health and medical treatment and research pro-
grams, and (e) the ever-present threat of global nuclear
war and the health consequences of nuclear weapons
testing.

Amidst these somber projections of public health
problems and challenges for the 21st century, the ex-
amples of municipal and international cooperation to-
ward health promotion and environmental protection
cited in this article are impressive in their scope and are
a basis for optimism about the willingness of governments
to work collaboratively to promote world health. As is
the case with national and state environmental regula-
tions, the actual effectiveness of international efforts such
as the Healthy Cities and Municipal Foreign Policy pro-
grams has not been assessed through systematic evalua-
tion research. Whether these programs can reduce or re-
verse the potentially negative effects of global ozone de-
pletion, elevated temperatures, and decreased biodiversity
remains unknown. What is known, however, is that the
health threats posed by these global trends are enormous
and that concerted efforts must be made to reduce these
threats through environmentally protective measures,
even in the absence of confirmatory evaluation studies.

The collaborative international efforts to protect the
global environment and promote the well-being of the
world's population give new meaning to the concept of
health behavior. Future health-promotion programs must
influence not only the behaviors of individuals that en-
hance or undermine their own well-being, but also the
decisions they make and the actions they take on behalf
of others—ranging from small groups to urban popula-
tions—in their roles as environmental planners, corporate
executives, and community leaders.

Criteria for Selecting From Among
Alternative Health-Promotion Strategies
The preceding discussion has identified several behavioral
and environmental strategies for community health pro-
motion. The great diversity of approaches to health pro-
motion raises an important question: By what criteria
shall we choose from among alternative intervention
strategies to promote individual and collective well-being?
Epidemiologic criteria of illness and injury prevalence
rate, incidence rate, and severity offer a useful starting
point for identifying the health problems in a given pop-
ulation that warrant the most immediate and compre-
hensive attention (Winett, Moore, & Anderson, 1991).
For instance, epidemiologic studies have verified the per-
vasive health effects of passive smoking (Eriksen et al.,
1988; Fielding & Phenow, 1988), childhood lead poison-
ing (Florini et al., 1990), and poor air quality in office
buildings (Mendell & Smith, 1990). Such studies also re-
veal differential patterns of illness and injury susceptibility
among age-based and ethnic subgroups of the population
and provide a basis for tailoring health-promotion pro-
grams to the specific needs of those groups (e.g., greater
incidence of injury-related deaths among children and

higher mortality rates among Latinos from homicide, in-
jury, and liver disease than from heart disease and cancer;
Perez-Stable, 1991; DHHS, 1991).

The social validity or significance of intervention
goals, procedures, and anticipated outcomes is another
important issue that must be considered in the selection
of target problems, populations, and health-promotion
strategies (Geller, 1991; Winett etal., 1991; Wolf, 1978).
The concept of social validity encompasses not only the
epidemiologic importance of various health problems in
the community but also several other considerations, in-
cluding the economic costs and anticipated effectiveness
of the proposed intervention, the number of people who
are likely to benefit from the program, the possible oc-
currence of undesirable side effects from the intervention,4

and public opinion about the severity of health threats
and the efficacy of preventive behaviors. The social valid-
ity of a health-promotion program increases to the extent
that it is (a) firmly grounded in scientific and epidemio-
logic research, (b) economically feasible, (c) likely to reach
a large segment of the target population, (d) unlikely to
cause adverse side effects, and (e) consistent with com-
munity priorities and commitments.

The social-ecological perspective emphasizes the
advantages of multilevel interventions that combine
complementary or synergistic behavioral and environ-
mental components. For example, behavior modification
programs for smoking cessation may be more effective if
they coincide with no-smoking policies at the workplace
and municipal ordinances prohibiting smoking in public
environments. Similarly, corporate or school-based pro-
grams that encourage individuals to improve their diet
and exercise regularly may be facilitated by community-
wide media campaigns to promote heart-healthy lifestyles,
regulatory interventions to enhance food quality and
safety, and the provision of physical fitness and recre-
ational facilities in work environments and residential
areas. The ecological perspective suggests that multifac-
eted interventions that incorporate complementary en-
vironmental and behavioral components and span mul-
tiple settings and levels of analysis are more likely to be
effective in promoting personal and public health than
are those narrower in scope.

Whereas the environmental and behavioral bases of
health promotion are often mutually reinforcing, they
sometimes operate in contradictory fashion. For instance,
workplace programs to modify employees' health habits
may be underused if they are scheduled at inconvenient
times and locations, lack the support of upper manage-
ment, or require very high levels of personal commitment
and effort. In such instances, "passive" environmental

4 See Barsky (1988) and Becker (1991) for analyses of the undesirable
side effects that sometimes result from health-promotion programs (e.g.,
increased risk of injury associated with jogging and other exercise reg-
imens, medical complications resulting from mass-screening programs
for coronary artery and colorectal disease, and the "epidemic of appre-
hension" [Thomas, 1983] created by fear-arousing health-promotion
appeals).
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interventions for health promotion, which require little
or no effort by the target individuals (e.g., designing
buildings without elevators to encourage physical activity,
or providing high-quality food facilities and nutritious
meals for employees) may be more cost-effective than
"active" interventions that require voluntary and sus-
tained adherence to health-promotive regimens (Wil-
liams, 1982). Similarly, the use of environmental re-
sources for health promotion (e.g., vehicle safety belts,
bicycle helmets, physical fitness facilities, testing kits to
assess radon contamination in homes, and Velcro equip-
ment fasteners to reduce injuries during earthquakes) may
be undermined by certain psychological orientations, such
as fatalistic cultural beliefs about illness and injury, pes-
simistic explanatory styles, and perceived invulnerability
to health threats (e.g., Becker, 1990; Geller, 1984; Peter-
son, Seligman, & Vaillant, 1988; Rippetoe & Rogers,
1987; Sallis & Hovell, 1990; Weinstein, Sandman, &
Roberts, 1991). Thus, before substantial resources are
committed to the implementation of health-promotion
programs, a variety of spatial, temporal, organizational,
and motivational constraints on their effectiveness must
be identified and resolved.

Summary

The challenge of creating and maintaining healthy en-
vironments raises several complex theoretical, method-
ological, and public policy questions. For example, how
shall we conceptualize healthy environments and by what
observable criteria can we determine the extent to which
an environment is health promotive? Is the healthfulness
of an environment defined primarily by its physical qual-
ity or in terms of the joint influence of its material and
symbolic features on the emotional and physical well-
being of its occupants? Does the concept of environmental
health refer to the present condition of the environment
and its occupants, or to the potential for promoting and
maintaining improved levels of well-being over an ex-
tended period?

To address these questions, I have proposed a social-
ecological conceptualization of health-promotive envi-
ronments that emphasizes the interactions among phys-
ical-material and social-symbolic features of environ-
ments as they affect the emotional, physical, and social
well-being of individuals and groups. Moreover, I have
analyzed health status along a continuum ranging from
individuals to larger aggregates and populations, and in
relation to microlevel, local settings and larger scale, more
distant environments. I have examined the temporal di-
mensions of environmental health, with particular em-
phasis on the stability or instability of healthful conditions
in a setting or region and those factors that may determine
the healthfulness of an environment over extended pe-
riods. Finally, I have examined several directions for both
basic research and the evaluation of policy initiatives to
protect environmental quality and promote public health
at organizational, municipal, regional, and international
levels.
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