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An Integrative Model for
Environmental Health Research

Environmental health research must achieve an integration of understanding, reaching from physiological
research on health effects of toxic agents to actions that people may take, individually and collaboratively, to
reduce their risks. This article proposes an integrative model of environmental health, encompassing four broad
domains and their interrelationships: physiological, vulnerability, epistemological, and health protection. If we
wish to empower communities to make the tough decisions necessary to truly protect the well-being of their most
vulnerable members, each domain must be attended to, and links between scientific knowledge and social
processes must be understood. Key wardgironmental health, exposure, health promotion, model, risk, toxins
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ACTORS in the environment are major

determinants of health for individuals
and populations. Environmental health haz-
ards such as lead exposure, poor air quality,
pesticide exposure, contaminated water,
and toxic sites are causes of premature mor-
tality, morbidity, functional limitations, and
symptom experience, affecting quantity and
quality of life! Potential outcomes include
cancer, neurotoxic effects, developmental
and reproductive impacts, and exacerbation
of cardiovascular and respiratory disease.
Butterfield® suggests the metaphor of
“thinking upstream” to characterize efforts
to proactively identify and eliminate precur-
sors of illness, such as exposures to envi-
ronmental health hazards. Changes in pub-
lic policies, as well as changes in individual
behaviors, are needed to achieve reduction
of environmental health hazards. A major
policy study on environmental health and
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nursing has called for interdisciplinary re- Each domain reflects an interdisciplinary
search to enhance the knowledge base faarea of knowledge. The domains also over-
“understanding [of] the complex relation- lap, with each emphasizing a different lens
ship between human behavior and the physby which a complex, multifaceted problem
ical and biological environmental hazardsmay be examined. Most important, the do-
with the aim of helping to bring about reg- mains are closely interrelated, such that
uisite changes in societal action and humarmhanges in any one domain lead to changes
behavior.®P19This suggests a need for ap-in other domains through both direct and in-
proaches in which knowledge about biolog-direct paths. Thus, it is necessary that the
ical dynamics are integrated with knowl- domains be considered in an integrated way.
edge about behavioral dynamics in order tdKknowledge of the physiological domain is
work toward the goal of a health-promoting not, by itself, sufficient to provide a basis for
environment. needed improvements in environmental
This article presents an integrative modelhealth. In contrast, for developing an agenda
of environmental health research. Thefor responding to environmental health
proposed model is intended to provide achallenges, it is essential that each domain
framework to support upstream thinking, be fully addressed. To be effective, we must
and associated research, concerning the efvecome better versed in how the domains
vironment and health. The model brings to-interrelate in their potential for leading to
gether four broad domains of knowledgesolutions to the problems we face.
and describes their interrelationships. The The authors of this article have often at-
physiological domainconcerns chemical tended academic seminars and lectures on
and physiological processes through whichenvironmental health problems, which fre-
agents in the environment have effects omuently conclude with an expression of frus-
the health of persons exposed. Thtnera- tration by environmental scientists. Al-
bility domain concerns the broad array of though there is substantial knowledge about
individual and community characteristics the specific environmental health problem,
that may alter pathways of the physiologicalthis knowledge does not seem to be effective
domain, leading to variation between per-in reducing the magnitude of the problem in
sons in environmental health risks experi-the lives of people. It seems that the source
enced and, consequently, to health disparief this frustration is the almost exclusive
ties. Theepistemological domainoncerns focus in these seminars on research from the
processes of personal thought and socigbhysiological domain, with little systematic
knowledge by which people come to theirfocus on the other domains that could poten-
understanding of the effects of the environ-tially shed additional light on approaches for
ment on health, thus providing a basis forenvironmental health promotion.
actions. Thehealth protection domainon- The proposed model derives from several
cerns engagement in environmental healthyears of participation in both academic and
especially actions that people may take taactivist communities relative to environ-
reduce environmental health risks for self ormental health, as well as review of the re-
those under one’s care, or for the largersearch literature as reflected here. The
community in which one participates. model is intended as a working hypothesis
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that may be useful in guiding investiga- are followed by a description of the interre-
tions or suggesting needed policies. Thdationships between the domains of the inte-
authors are currently utilizing the model in grated model and a discussion of uses of the
research on engagement in environmentaminodel.
health issues at individual and community
levels; the developing model also guided aPHYSIOLOGICAL DOMAIN
recent review of air pollution and chil-
dren’s health. The physiological domairiocuses on the
Fig 1 depicts the proposed integratedquestion, “What is the problem?” It con-
model. (Directionality indicated by arrows cerns chemical and physiological processes
should be interpreted as meaning that on¢éhrough which substances in the environ-
leads to the other, or forms a basis thament have effects on the health of persons
makes the other possible, but not as imply-exposed. Of the four domains, this domain
ing causality.) The physiological domain has been most heavily emphasized in envi-
may be considered the starting point, reflectfonmental health research. It includes four
ing core physical dynamics of environmen-elementsiagents, exposure, incorporation,
tal health. This is the basis that allows ele-andhealth effects.
ments of the vulnerability domain to have An agentis a potential cause of disease.
effects. Likewise, both of these domainsAgents include infectious microbes, such as
form the basis for the development of high levels of coliform bacteria in a water
knowledge, as this is represented in the epissupply. In addition, agents may be chemical
temological domain. This knowledge forms (eg, lead) or physical (eg, ionizing radia-
the basis for elements of the health protection). Accumulation of an agent in the envi-
tion domain, including action, which, in ronment creates an environmental health
turn, impacts on the physiological domain. hazard. Chemical agents that may be haz-
The next sections of this article provide ardous can be identified through chemical
detailed descriptions of each domain. Theymicroanalysis of the component parts of a

PHYSIOLOGICAL DOMAIN VULNERABILITY DOMAIN
AGENT > EXPOSURE > INCORPORATION > HEALTH EFFECTS INDIVIDUAL
CHARACTERISTICS

COMMUNITY
CHARACTERISTICS

Il

EPISTEMOLOGICAL DOMAIN
HEALTH PROTECTION DOMAIN

PERSONAL THINKING
CONCERNS > EFFICACY > ACTIONS
SOCIAL KNOWLEDGE

Fig 1. Graphic depiction of integrative model for environmental health.
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substance, as when the contaminants prestantial use of pesticide. In a review of
ent in a particular water source are identi-methods issues in exposure assessment in
fied. On a macro scale this can be accomstudies of cancer and herbicides, Blair and
plished through projects such as thoseZahn? point out that getting an accurate ex-
currently being carried out in the United posure history can be a particularly thorny
States and Britain, by their respective nadnethods problem, and that any inaccuracies
tional geological services, to create mapsn such assessment would lead to a bias to-
indicating levels of chemicals in the envi- ward false-negative results. Understanding
ronment and, in the United States, by thethe health effects of any specific exposure
Toxic Release Inventory through which also is complicated by the reality that all
emission of toxins by industries is madehuman beings experience multiple expo-
publicly available. There is current aware-sures throughout life. Yet most research
ness of potential for deliberate release ofuses a single type of exposure (such as to
agents in terrorist acts. lead or asbestos) as the independent vari-
Exposurerefers to the “intensity and du- able under investigation in any specific
ration of contact with a substance or physi-study.
cal agent3®® Exposure generally occurs Incorporation refers to accumulation of
through dermal contact or absorption, in-an exogenous substance or its metabolites
gestion, or inhalation. An agent presents awithin body compartments, as well as any
risk to the health of a person only if there ismeasurable biochemical or physiological
a potential route through which exposure ofchanges that may be precursors to clinical
the person to the agent may occur. For exmanifestation of disease. These are some-
ample, some environmental chemicals identimes classified as biomarkers of exposure
tified in geological surveys may be inert orand biomarkers of effect, although the dis-
inaccessible, such as lead embedded itinction between these two categories can be
rock. These would not be considered tounclear!® These terms may best be thought
present a health risk. In contrast, exposuref as points on a continuum. Examples of
of a child to lead may occur through flaking indicators of incorporation may be seen in
lead-based paintin one’s home, from indooresearch and clinical practice with lead-
and outdoor dust and soil contaminatedpoisoned childre& Body lead burden is
with lead, and from lead particles in the often measured by blood lead level, which
air® In a study of 274 children attending indicates amount of lead in circulating
public lead screening clinics, Porter andblood; however, lead moves about the body
Severtsohfound that parents of 247 chil- with only a small portion in the blood at any
dren (90.2%) reported exposure of the childone time. A possibly superior approach to
to at least one source of lead. Similarly,estimating body lead burden is through
Wargd concluded that small children may measurement of zinc protoporphyrin level,
receive excessive exposure to pesticidevhich indicates the magnitude of an enzyme
residue in their diets as a consequence dhat accumulates in the erythrocytes as lead
eating habits in which they may eat largeabsorption increases. The two measures are
amounts of a small number of foods, suchhighly complementary; to classify the for-
as apples, a fruit typically grown with sub- mer as a biomarker of exposure and the lat-
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ter as a biomarker of effect would not necesis 40 to 60 times what would be expected
sarily be useful. Another example of an in-based on rates in reference populatigms.
dicator of incorporation is seen in tests forthe case of lead poisoning high levels of
levels of dioxin in a current stutiyof the toxicity may lead to encephalopathy or
effects of exposure to Agent Orange amongleath, while low levels of toxicity result in
female nurses who served in the US militaryneurotoxic symptoms or mildly impaired
during the Vietnam War. Once again, thefunctioning as indicated, perhaps, by diffi-
measure is an imperfect indicator, as dioxinculties in school® Various health effects
levels measured currently may not accu-also have been related to air pollution. Am-
rately reflect either exposures, or the physibient (ie, outdoor) air pollution, especially
ological processes set in motion by pealkparticulate matter, is associated with excess
levels, as these occurred decades ago. Fumortality in metropolitan areas in the
ther, body burden of various chemicalsUnited States due to a variety of cardiovas-
exist in combination. In the firdilational cular and respiratory caus€s’In addition,
Report on Human Exposure to Environmen-elevated occurrence of lung cancer coin-
tal Chemicals? for 22 environmental chem- cides with long-term, high air pollution ex-
icals (out of 27 chemicals measured) detecposure including ozone, sulfur dioxide, and
table levels were found in at least half of particulates® In the case of ozone exposure
subjects providing blood and/or urine sam-specifically, long-term residence in a
ples. Any individual person may have de-county high on this pollutant also is related
tectable levels of both lead and mercury, aso respiratory symptoms and reduced lung
well as various metabolites of organophos<function in healthy young adults.
phate pesticides and phthalates (compounds The physiological domain receives sub-
commonly used in consumer products suctstantial research attention, as it should.
as soap, nail polish, and some plastics). Th&ethods of inquiry include toxicology and
number of chemicals to be measured willepidemiology. However, this domain by it-
be increased to approximately 100 in futureself gives an incomplete picture of how the
years. It will be important for researchers ofenvironment relates to health status, and
the physiological domain to go beyond stud-knowledge about this domain is not suffi-
ies that assess the effects of just one chemecient for effective problem solving about
cal at a time in order to shed light on the ef-environmental health. One flaw is that it
fects of combinations of multiple chemicals, does not account for either individual varia-
as these combinations are actually experition or differences between groups. This is
enced by people. addressed in the vulnerability domain.

A primary area of interest of environ-
mental health researchers is health ef- VULNERABILITY DOMAIN
fects, including mortality and morbidity
indicators, such as disease diagnosis, hos- The vulnerability domainfocuses on the
pitalization, functional limitations, and question, “Who is affected?” Risks to health
symptom experience. In Libby, Montana, due to environmental health hazards are not
the 20-year death rate from asbestosis (iglistributed equally among the population.
lung disease related to exposure to asbestoRather, some people experience a greater
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share of this burden than do others, reflectthat women experience through their life
ing either greater exposure or greater susspan? Women’s exposure also leads to
ceptibility to exposure. The vulnerability greater risk of transgenerational transmis-
domain concerns the broad arrayrafivid-  sion of health effects to children. Thus, for
ual andcommunity characteristidhat may example, mercury exposure among women
alter pathways of the physiological domain,of child-bearing age is considered to be of
leading to variation between persons in enparticular significance because of the poten-
vironmental health risks experienced. tial risk that a fetus may be exposed to that
Individual characteristicshat may affect level of mercury® Women who are preg-
risk include developmental, health, nutri- nant, or planning to become pregnant, and
tional, genetic, and gender-related characsmall children may be defined as high-risk
teristics. Developmental characteristics aregroups in fish consumption advisories re-
of particular importance. Children are atlated to mercury accumulation in fish. In
high risk for exposure to toxins in the envi- contrast, there is some evidence that among
ronment!® Because of their shorter stature, persons living in an area with a high level of
hand-to-mouth behavior, and patterns ofair pollution, males may be more af-
play, children simply live closer to the fected!®® This is attributed to a possible
ground where toxic agents such as lead maprotective effect of estrogen in reducing ox-
accumulate. Likewise, high ratio of skin idative damage and to patterns of greater
surface area to body weight leads to in-outdoor exertion among males.
creased risk of dermal absorption of some Exposures may have the most damaging
toxicants. Children may be particularly sus-effects in persons who have preexisting im-
ceptible to toxic exposures related to criticalpairments. For example, Korrick and asso-
periods and periods of rapid growth, organciates? found that hikers with asthma
system maturation, higher metabolic rateshowed greater changes (fourfold) in pul-
affecting absorption into body tissue, andmonary function in response to high ozone
increased bioaccumulation and period ofcompared with changes in pulmonary func-
storage simply due to future lifesp&n. tion experienced by other hikers. Likewise,
Women may be more susceptible thanmortality related to air pollution often re-
men to some toxicants due to accumulatiorsults from exacerbation of existing disease,
in adipose tissue, reproductive physiology,with highest risks among the older adults
and maturational changes in body tissueand those with chronic cardiopulmonary
conditions!®1” Nutritional status may affect
risk. For example, deficiency of calcium or
iron may promote absorption of lead, when
lead is present in the environment. Genetic

The vulnerability domain concerns characteristics also affect susceptibility to
the broad array ofndividual and environmental exposurés.For example,
community characteristicsthat may variation between people in the paraox-
alter pathways of the physiological onase gene affects metabolism of the active
domain. component of organophosphate pesticides,

from its neurotoxic state to a less harmful
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state. Because of this genetic variationcredit trading allows emission of a pollutant
some people may be more susceptible thato remain high in a specific location, while
others to harmful effects of this class of pes-being reduced in other locations, as a strat-
ticide, which is commonly used in produc- egy for reducing overall emissions within a
tion of apples and other food crops. state or region. Communities with the least
Community characteristichat may af- political or economic power may be most
fect risk include sociodemographic andaffected.
cultural characteristics. They also are im- The vulnerability domain is receiving in-
pacted by public policies that allow or pro- creasing attention. Epidemiology is a prin-
mote differential levels of risk. Important cipal method of inquiry, especially as this is
variables to consider include race, ethnicity,informed by sociological or legal analysis,
socioeconomic status, location of residenceand by clinical understandings for identify-
and occupation. The Institute of Medicine ing individuals at risk. This domain leads
Committee on Environmental Justice notesdirectly to questions of how knowledge of
that “there is evidence that minorities andspecial risk is experienced by persons af-
lower-income groups face higher levels offected. Persons who understand that they
exposure to the hazards and, therefore, paare at increased risk of environmental
tentially higher rates of adverse healthhealth exposures may take actions to reduce
outcomes.*®15) For example, African their exposures.
Americans and Hispanics, compared with
non-Hispanic whites, are more likely to live
in areas in which levels of air pollutants EPISTEMOLOGICAL DOMAIN
such as ozone and particulates are High.
Graham and associatéshowed that cen- The epistemological domaifocuses on
sus tracts near some sources of hazardouke question, “How does everyone know
air pollution (ie, coke production plants) about this?” This domain concerns elements
have high proportion of poor people, andof personal thoughtind social knowledge
that this proportion increases over time, asy which people come to their understand-
high-income families use their resources tang of the effects of the environment on
migrate away from sources of pollution. health, thus providing a basis for actions.
Porter and Severtsbfound that children in  Each of these elements indicates a set of
families with low incomes were more likely processes. While personal thinking and so-
to be in contact with adults with lead-relatedcial understandings are each achieved
hobbies or jobs, and to live in older homesthrough a rather different set of processes,
with peeling paint. Such disparities in expo-both of these sets of processes seem to focus
sure to environmental health hazards mayn a common challenge. This is the need to
be a contributing factor to health disparities.transform problematic uncertainties in such
Differences in risk experienced by differ- a way that they lead to confident wisdom.
ent groups present important issues of enviThis may be illustrated in the difference of
ronmental justice. Differential risk may be experience between an expert and a resident
promoted by government policies. For ex-of a community affected by a toxic site.
ample, the regulatory practice of pollution Whereas the expert has a greater technical
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command of the situation, the resident maywith air quality or living with a person who
experience a depth of feeling that drives arhas particular susceptibility to air pollution
intense seeking for a way to understand thenay both serve as cues that stimulate
meaning of the situation in order to respondawareness of smog as an issue on which to
competently. The termtuitive toxicol- focus attention. Similarly, a mother told of
ogy?* popular epidemiologs$;, and demo- her child’s lead level may read a pamphlet
cratic scienceé® among others, have been about lead poisoning. Then, perhaps, she
used to describe perspectives on this phewill search the Internet for more informa-
nomenon. Writing in a prestigious medical tion, in order to try to get a sense of the im-
journal, Safe used the more negative ternplications for her child’s health. Whatever
chemophobido refer to the “the unreason- the effort to increase expertise, however,
able fear of chemicals . . . a common pub-there are sharp barriers, including a limited
lic reaction to scientific or media reports capacity to focus consciousness on one
suggesting that exposure to various enviissue, in the context of all of the competing
ronmental contaminants may pose a threatlemands of life. People who are not experts
to health.?"(P1303)Yet the degree of fear that cannot become experts easily or quickly.
may be reasonable or unreasonable is often, The element ofocial knowledgeeflects
itself, a matter of scientific uncertainty or principles of sociology of knowledgé.
public controversy. Commonly used waysPeople bond together in mutual depend-
of knowing, including tradition, authority, ency. This includes development of a
group loyalty, experience, and intuition, shared sense of what is true, as well as an
as well as science, play a role in thesaunderstanding of differential responsibili-
processes. ties, as reflected in an assumption that gov-

The element opersonal thoughteflects  ernment and environmental experts will use
principles of cognitive psycholog§.Con-  specialized knowledge to keep the environ-
sciousness is directed to problematic areament safe. When events bring such an as-
in order to manage life challenges and buildsumption into question, people may then
capacity for effective response. This mustinitiate alternative knowledge mechanisms.
begin with awareness of a potential chal-For example, residents of a community
lenge to be responded to. People are not athought to have an environmental hazard af-
ways aware of the environmental healthfecting health may share information infor-
risks that they experience. Stieb and associmally, undertake a health investigation, or
ate$® found that recall of smog advisories develop a social movement for promoting a
was best predicted by geographic area, withworld view?2%3! This may become con-
highest recall among persons living in areagentious, especially in a context of scientific
commonly recognized as having an airuncertainty, as is often the case with issues
quality problem, as opposed to another areaf environmental health. Economic inter-
commonly misperceived as not having suchests also may contribute to an adversarial
a problem. Presence in the household of aynamic, pitting those who see themselves
person who has asthma, heart, or lung disas being put at risk against those who bear
ease was another predictor of recall. Livingfinancial liability or who may feel threats to
in an area recognized as having a problentheir job security!
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Health professionals attempt to influencecoming to public judgment transcends their
perceptions of risks through systematic riskown expert knowledge, because democratic
communication. Experts can provide infor- communities must take responsibility for
mation on topics such as the background ofthemselves even in the face of controversy
a toxic site, results of tests of environmentaland doubt. This responsibility cannot be
contamination, research on health effectsgdelegated to experts or agency officials. The
and potential methods of remediation; theymost needed experts are those who know
can sometimes offer statements of reassuhow to play their proper role in the neces-
ance. However, statements of reassurancgary public ferment of discovering what is
based on incomplete knowledge may im-right for the community.
pede the building of trust or even provoke Methods of inquiry for the epistemologi-
hostility. Certainly, any communication cal domain include qualitative methods
should involve listening to community con- such as ethnography and quantitative meth-
cerns, as well as providing information. In aods such as survey. Risk communication
democracy, residents in a community “needand coming to public judgment also are rich
and want to be actively involved in identify- areas for intervention or action research.
ing, characterizing, and solving problemsStudies focused on this domain are often
that affect their lives®(®9Methods of com- published in different journals than those
munity dialogue for “coming to judgment” that publish studies on the physiological do-
as described by Yankeloviéhmay be use- main, and they may be addressed to differ-
ful in overcoming divergent interests andent audiences. This fragmentation of effort
developing a communal sense that the probilustrates one reason why an integrated
lem can be competently managed, so that emmodel is needed. Ideally, understandings
feeling of safety is restored. In situationsthat people develop should reflect scientific
where questions of trust and distrust deknowledge of the physiological and vulner-
velop between those differentially affected, ability domains, as well as their more per-
public opinion can be volatile and subject tosonal experiences and intuitions. These un-
considerable doubt in relation to scientific derstandings then provide a basis for the
knowledge. Nevertheless, the public per-actions that people take to limit their expo-
spective should be recognized as having itsures to environmental health hazards and
own legitimate validity, especially if driven protect their health.
by knowledge of special vulnerability.

Yankelovicl¥ suggests approaches for theHEALTH PROTECTION DOMAIN
challenge of moving public opinion, which

is unstable and erratic, on to public judg- Thehealth protection domaifocuses on
ment, which has developed a sensitivity tothe question, “What do people do about it?”
expert knowledge, while at the same timelt concerns environmental health engage-
disciplining that knowledge in the light of ment. Through engagement, people may re-
legitimate public concerns. This process ofduce environmental health risks for self or
moving from public opinion to public judg- those under one’s care, or even for the
ment has to have its own proper pace. Extarger community. This may be accom-
perts need to respect that this process dblished by avoiding exposure, as when a
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family moves from a building with peeling, solving and action to reduce or eliminate
lead-based paint, or by eliminating the haz-exposures to environmental health hazards
ards that make the exposures possible, as order to prevent future health effects.
when the building is remediated so that the The element otoncernsis an overlap-
lead hazard is no longer present. The healtping, short step from the epistemological
protection domain includes three elementsdomain discussed above. Based on what is
concernsabout environmental healtbense believed to be true, the person feels a sense
of efficacyabout environmental health, and of threat. This involves a primary appraisal
actions related to environmental health. in which one sees personal implications for
These three elements are conceptualized deealth, related to one’s exposure to toxic
a process. In addition, many of the individ- agents or other environmental condition. Or,
ual and community characteristics of theit may extend out from the person to family
vulnerability domain also are relevant. Foror community. In a study of persons living
example, gender and place of residence magear a hazardous waste site in a Southern
affect elements of this domain in importantcommunity, Carruth and colleagéée®und
ways3 that the residents attributed health problems
Conceptualization of this domain is to their exposures, especially among those
drawn loosely from the work of Lazarus andliving closest to the site. These problems in-
Folkmar# on cognitive appraisal of stress- cluded skin rashes, respiratory complaints,
ful situations. The ability to appraise situa- headache, reproductive system problems,
tions accurately is necessary to human surand cancer, as well as cancer deaths of oth-
vival. By appraising situations people ers within the community.
distinguish those situations that threaten The element ofefficacyrefers to confi-
their well-being from those that are benign.dence in ability to carry out actions for the re-
These appraisals serve as the basis for retuction of environmental health hazards.
sponses. To overcome the focus on individ-This is a secondary appraisal involving cog-
ual responses to immediately threateningnitive exploration of the possibilities for ac-
situations, conceptualization of this domaintions that may reduce the threat. One reason
also is specifically informed by the call for that environmental health hazards often seem
“thinking upstream” concerning environ- so stressful is the feeling that there is nothing
mental healt3¢ The concept of thinking thatwe can do about théeftin a recent study
upstream (and more recently, “moving up-on perceptions of health and environment,
stream”) has been developed as an inspira3ames and Eyl&found that although many
tional metaphor for nurses. It suggests an alindividuals reported some perceived ability
ternative to the metaphoric scenario in
which health care providers are rescuing
victims drowning in a swiftly flowing river
(representative of illness), but they do not The element okfficacyrefers to
look upstream to see who is pushing their confidence in ability to carry out
patients into the water. The thinking up- actions for the reduction of
stream metaphor supports a proactive environmental health hazards.
stance of mutual empowerment for problem
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to influence their own health, this often did do—the actionswe take. Again, this may
not extend to environmental influences onoccur through strategy of personal avoid-
health. Instead, powerful others (frequentlyance, or by acting to change the environ-
referred to as “they” by subjects) were seerment. Another dynamic is whether the
as controlling the environment and its healthconcerns-efficacy-action process is focused
influences. The sense that there is nothing ton the well-being of self and family mem-
be done may be experienced as an unconbers or whether it extends out to the wider
fortable incongruity or “health-environment world. Parallel to the distinction between
tension.” However, an alternative possibility types of efficacy, actions taken may focus on
of secondary appraisal is an optimistic beliefprotecting self and family (eg, as by mini-
that one can take effective actions. For exammizing use of toxic chemicals in one’s home)
ple, one may believe that one can protecbr protecting one’s community (eg, as by
oneself by personally avoiding exposure tominimizing use of toxic chemicals on one’s
an environmental health hazard. This is redawn creating exposure for others). Actions
flected in Martinelli'$® measure of environ- may be taken individually or in collaboration
mental tobacco smoke avoidance efficacy, omvith others (eg, as when a neighborhood as-
which people are asked to rate their confisociation votes to ask all residents to mini-
dence in their ability to avoid environmental mize use of toxic lawn chemicals for the wel-
tobacco smoke. One also may believe thatare of all). The latter also may take the form
one can take actions to improve the widerof an environmental justice protest, when a
environment. James and Eyles quote oneommunity movement develops to oppose a
subject as stating, “Everybody has someproposed business or industry that will in-
control over environmental influences in volve hazardous emissions in an area that
terms of how many chemicals they stick inalready has high levels of such emissions.
their broom closet and how much they drivePublic participation in decisions relevant to
their cars instead of using the bus or walk-environmental health is considered to be a
ing.”3*(P*®)Persons also may believe that theykey mechanism for correcting problems of
can act together with others to reduce envienvironmental injusticé.
ronmental health hazards in their commu- This domain is broad and relationships
nity; this belief may enable the formation of within it are complex. However, research
grassroots organizations by individuals withhas tended to indicate associations between
similar concerns. This has occurred inperception of threat and actions taken in a
Woburn, Massachusetts, and Love Canalyariety of areas, including childhood lead
New York, as well as in many other commu-exposure, pesticide exposure among immi-
nities throughout the count?§?* Thus, the grant farm workers, and homeowners’ re-
term efficacyis used broadly. Confidence in sponse to radon hazafd*>Likewise, asso-
the conjoint ability of a group to organize andciation between efficacy and actions has
execute courses of action to achieve a desirdoeen reported regarding response to air pol-
goal has been termedllective efficacy? lution health advisories in Los Angeles and
Appraisals of situations relative to envi- personal avoidance of environmental tobacco
ronmental health are important becausesmoke?°46.47 Other variables, including
these appraisals lead us to doing what weociodemographic, health, and psysboal
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characteristics such as trust, also are reldssue comprehensively. The model also is
vant to these dynamics and should be conintended to help in building bridges between
sidered in research on this domé#ipr. the various domains. This is a huge chal-
lenge for researchers. Persons involved in
scientific investigation on environmental
health most often have a particular specialty,
based in just one of the domains. It is diffi-

. cult to move outside of that particular area of
The model proposes a circular pattern.

. fort. Yet i iscipli h
Knowledge about health impacts of thecom ort. Yet interdisciplinary research and

hvsiological domain. and the aSSOCiatedpommunication across the domains are nec-
phy g N . essary for providing a comprehensive scien-
vulnerability domain, may lead, in turn, to

. \ tific basis for improvements in environmen-
actions through which elements of the vul- P

nerability domain and the phvsiological do- tal health. The value of the model will be
y pny g apparent in its patterns of use by researchers

%ndertaking investigations of environmental
Realth problems. If successful, the model
ill stimulate a broadening of the range of

DOMAIN INTERRELATIONSHIPS
AND INTEGRATIVE MODEL

are reduced. For example, this occurs whe
a community uses evidence of high asthm

rates, and evidence of asthma exacerbatior]ﬁ,[(:)rv(:m,[ionS attempted. Much further de-
on high pollution days, to generate IOUinCvelopment of all domaiﬁs will be needed.

Itogef:gi:yevr\z}ggoanpg\g: rplaghﬁgﬁ?:'rﬁdl:or example, more detailed specification of
P . ,..the vulnerability domain may be particularly

asthma exacerbations are then reduced, th R . . .

. . ! portant for appropriately identifying tar-

ﬂwstrlaetgsetgfethcércﬁkgo?goizslzn%y lelecrh get populations for research in order to
wieag physiologi vu reduce health disparitiés.

:ﬁg'rtéIgr?]rgr?gsofr?haeysele;gm:nzct'ons that The article does not i.ntend to sugggst that
' researchers contemplating use of this integra-

tive model should feel compelled to design

USES OF THE MODEL studies reflecting all domains simultane-
ously. Such a study may seem more unwieldy

Butterfield® points out that nurses are than useful. Each domain, by itself, would be
well positioned to participate in and provide a large area to cover. Rather, it is intended
leadership for interdisciplinary efforts to im- that research would focus on one, or perhaps

prove environmental health. The model pretwo, domains, but with full recognition that
sented in this article is intended to be helpfuithe domains of focus are but a piece of a
in shaping research relative to such effortslarger puzzle. Thus, it is hoped that use of

The model is offered merely as a startingthis model will facilitate an understanding

point, and as a guide for factors to be con-of context into which each study fits. Ideally,
sidered, not as a firm framework into whichuse of this model also should lead to consid-
every detail must fit. It is hoped that this in- eration of balance between the various do-
tegrated model may be useful to environ-mains. Too often, attention is focused on the
mental health researchers and advocates iphysiological domain, with perhaps some
seeing their particular environmental healthmoderate focus on the vulnerability domain

o
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guestion of who is most affected. Domains Continued investigation based in the
based firmly in the physical and biological physiological domain is necessary, but not
areas of inquiry may seem most “objective,”sufficient, for facilitating progress in envi-
and most deserving of research fundingronmental health. An expanded conceptual
Meanwhile, there is less attention to the episframework is needed. The integrated model
temological domain and the health protectionpresented here is one attempt to provide
domain, which are drawn from areas of in-such a framework. If we wish to empower
quiry that seem “softer.” Thus, their potential our communities to make the tough deci-
to contribute to solutions to environmental sions necessary to truly protect the well-
health problems goes unfilled. For examplepeing of our most vulnerable members,
there is a great deal of knowledge about th@ach of the domains described in the model
chemical structure of lead and its biochemi-must be attended to in a balanced way, and
cal and biological effects on neurological links between scientific knowledge and so-
functioning and child development. How- cial processes must be understood. Health
ever, latest figures indicate that some georesearchers concerned with environmental
graphic areas in the United States continue tbealth must conduct studies that expand our
have high rates of lead-poisoned children—knowledge of approaches for helping peo-
up to 27% in some counties measufddei-  ple to understand, dialogue, and act on be-
ther the epistemological nor the health pro-half of health. This research base will create
tection domains have been fully developed inconditions necessary for appropriate pre-
relation to the problem of lead poisoning. cautionary measures through which risks to
This leaves our children vulnerable to ahealth due to environmental health hazards
health condition that could be prevented. = may be reduced.
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