
ABSTRACT 

EMANUEL, ANDREA NICOLE. The Role of Parent-level Factors in Protecting Children’s 
Health from Perceived Environmental Threat. (Under the direction of Dr. Roger Mitchell and 
Dr. Denis O. Gray.) 
 

Children’s risk of exposure to environmental hazards has been shown to differ due to 

socioeconomic variables, characteristics of the hazard itself, or both.  As such, it is 

imperative to understand factors that influence parents’ behaviors to protect their children.  A 

thorough review of the literature on protective health behavior in contexts of environmental 

risk suggests that parent response to children’s risk of exposure is associated with 

perceptions of control, risk perception and socioeconomic and demographic variables. Yet, 

the literature has not given much consideration to the associations among these variables.  

The overall goal of this research was to better understand parent behaviors to protect their 

children’s health from environmental threats.  The proposed research explored two matters 

poorly explored in the available literature: 1) the awareness, perception and protective-

behavior characteristics of parents who have children at risk of exposure to an environmental 

hazard, and 2) the relationships among awareness factors, control and risk perceptions and 

child-protective health behaviors.  Multivariate regression analyses were based on the survey 

responses of 101 parents of children between the ages of one and six years, living in areas of 

varying levels of lead exposure.  Findings indicate that parents in high risk exposure areas 

did not differ from parents in low risk areas in terms of their perception of risk, knowledge of 

the hazard, awareness of risk of exposure from residential sources or behaviors to protect 

children. 
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Introduction 
 

Synthetic high-volume chemicals endanger children’s health worldwide (Damstra, 

2002; Grigg, 2004; Suk, Murray, & Avakian, 2003). Children are highly vulnerable to 

environmental toxins (National Academy of Sciences, 1993), and protecting children’s health 

from these agents is a reasonable routine concern of parents.  Naturally occurring toxins 

threaten children’s health as well.  In the US, the environmental contaminants that have 

received attention over the last decade include those found in food, toys, household and 

agricultural products, and indoor and outdoor air.  For example, bacteria, lead, synthetic 

pesticides, and climate change are all issues that have been highlighted in the media over the 

last decade (Associated Press, 2007a; Associated Press, 2007b; Daily News Central, 2005a; 

Daily News Central, 2005b; Medical News Today, 2009).  Because of children’s increased 

likelihood of developing acute and chronic illnesses from exposure, parents’ lists of worries 

related to the environment have lengthened.   

  While it is may be believed that children across the US are at equal risk of exposure 

to some sources of these agents (e.g., salmonella in spinach, lead in toys, increased ozone in 

the troposphere), studies show that children of poor residential conditions have an elevated 

risk of becoming sick from exposure because of their already-compromised environments 

(Centers for Disease Control and Prevention, 2004; G. W. Evans & Kantrowitz, 2002; 

Koinis-Mitchell, McQuaid, Seifer, Kopel, & Esteban, 2007; Lieu et al., 2002).  For example, 

these children are more likely to live in substandard housing where there is lead paint and are 

more likely to have diets poor in the nutrients that can decrease the amount of lead absorbed 

into the blood stream.  The introduction of lead-contaminated toys into their home 
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environments increases their risk for detrimental health outcomes associated with lead. 

Similarly, extreme weather conditions that may be associated with climate change serve to 

amplify the risk of asthmatic events for children in poor communities where morbidity rates 

are already high due to the elevated presence of mold, mildew and pests.   

Along with these observations are environmental justice proponents’ assertions that, 

because socioeconomic status (SES), ethnicity and residential conditions are so highly 

intertwined, low SES minorities experience more environmental burdens and fewer benefits 

associated with market-based activities than do white Americans (Adler & Newman, 2002; 

Harner, Warner, Pierce, & Huber, 2002; Lieu et al., 2002; Mohai & Bryant, 1992).  The 

Centers for Disease Control and Prevention (2009) lists health disparities experienced by 

Black youth in particular.  Noteworthy are statistics that describe Black children as having 

had a 6-7% higher incidence of asthma as compared to Hispanic and non-Hispanic White 

children during 2003-2004 (Centers for Disease Control and Prevention, March 11, 2009).  

Hispanic and Black children are less likely to be using medication for controlling asthma and 

Black children are three times more likely to be hospitalized for asthma than White children 

(Stanton & Dougherty, 2005).  Although blood lead levels have been decreasing since the 

late 1970s (Centers for Disease Control and Prevention, 2000), there continue to be higher 

blood lead levels in children who are of minority and low income populations (Centers for 

Disease Control and Prevention, 2005; Gaitens et al., 2009). Also, the CDC shows a higher 

percentage of uninsured Black children and adults when compared to their White 

counterparts (Centers for Disease Control and Prevention, March 11, 2009).  Trends from 

2001-2002 and 2005-2006 data show that access to health care has either unchanged or 
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gotten worse for 60% of Blacks and 80% of Hispanics (Agency for Healthcare Research and 

Quality, 2008).   

A large body of literature suggests that, in addition to health disparities, exposure to 

environmental hazards impinges on normal cognitive development and functioning.  Related 

psychological sequelae related to soil, air and water contaminants include learned 

helplessness, depression, and learning impairment (Bell, Baldwin, & Schottenfeld, 2001; 

Bronzaft, 2002; Lanphear et al., 2005; Schnaas et al., 2006).  Sampling all counties in North 

Carolina, Miranda et al. (2009) found that early childhood exposure to lead was associated 

with lower performance on reading end-of-grade test scores (Miranda, Kim, Reiter, Galeano, 

& Maxson, 2009).  In parallel, the literature on education achievement gaps shows disparities 

between low- and high-SES students, further suggesting that the potential for children to 

attain the highest of educational statuses is compromised by exposure to environmental 

contaminants (Barton & Coley, 2009).  

Rationale 

According to the major tenets of the various public health professions and the goals of 

community psychology, the old adage “an ounce of prevention is worth a pound of cure” 

remains relevant.  Indeed, primary prevention strategies, as opposed to treatment and 

management of problems and related complications, generally are considered the most 

effective for improving the well-being of communities.  The targets of primary prevention 

strategies to address community exposure to hazards can bring about systems level change or 

individual behavior change.  These strategies entail increasing individual strengths, social 

supports and physical environmental resources while decreasing individual limitations, social 
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stresses and physical environmental pressures (Bloom, 1996).  Certainly both systems level 

and individual level changes have been the targeted outcome of public health and community 

psychology primary prevention strategies.   

Individual-Community Interactions and Health 
  

One way that prevention of illnesses and injury due to hazard exposure has been 

addressed is through the use of community organizing based on a social action model.  The 

approach of the Environmental Justice (EJ) Movement is to encourage organizing around the 

issues of environmental hazards that are disproportionately experienced by minority and low 

SES communities.  Organizing is vertical as well as horizontal; that is, the EJ movement 

engages various entities within communities and also creates a collective sense of community 

across geographically dispersed and racially disparate communities.  In fact, various 

communities around the globe have identified with the principles of EJ and its call to action 

since its origins in Warren, North Carolina when residents contested the placement of a 

polychlorinated biphenyl landfill near an African-American majority community (R. D. 

Bullard, Johnson, & Torres, 2005; R. D. Bullard, 2005a).  The Movement asserts a) there is a 

positive corrleation between the quality of the physical environment and SES as well as a 

positive correlation between these factors and health outcomes, and b) that all people have 

the right to live, work and play in safe and healthy environments (R. D. Bullard, 2005b). Its 

modus operandi is to advocate citizen participation in decision-making and investigative 

processes.  In this way, EJ can bring about systems level change in political processes by 

redressing imbalances of power and privilege between low SES communities and the larger 

society.   
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Concrete changes in policy, which are counted as some of EJ’s most sustainable 

achievements, can be considered results of its primary prevention strategies.  To accomplish 

policy modification, environmental justice proponents have partnered with the public health 

researchers in the development of a body of literature that exposes the inverse relationship 

between health outcomes and SES (G. W. Evans & Kantrowitz, 2002; Goodman et al., 2005; 

Goodman, McEwen, Huang, Dolan, & Adler, 2005).  Despite the entanglement of SES, race 

and genetic predisposition in the explanation of vulnerability to toxic exposure (Adler & 

Rehkopf, 2008; Dressler, Oths, & Gravlee, 2005; Mohai, Lanz, Morenoff, House, & Mero, 

2009), these groups have successfully identified intervention targets.  For instance, they have 

made the case for the establishment of national goals and for changes made in national 

environmental policy and political process (Environmental Protection Agency, 2010; 

Occupational Safety and Health Administration, n.d.).  Implicit in these efforts is a belief that 

achievement of equity in decision-making processes will constitute progress towards equity 

in health outcomes. 

  Despite such macro-level implementations, in truth, there can be a mismatch between 

intended impacts and actual policy impacts.  This could be due to the difficulty in enforcing 

the legislation. For example, although the Consumer Product Safety Commission issued lead-

based paint standards in 1978, violations of the standard in toys have been documented as 

recently as December 2010 (US Consumer Product Safety Commission, 2010).  Also, the 

impacts of a policy may only partially lower risk of asthma development as with federal acts 

to lower air pollution.  In this case, research has shown a combined effect of air pollution and 

stress in the micro-environment on asthma development, indicating that lowering asthma risk 
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would also require changes in the child’s immediate environment (Chen, Strunk, & Brauer, 

2008). 

While effective systemic change is regarded as the most sustainable change, the lag in 

time for legislation to be enacted and legislations’ inability to completely reduce exposure 

risks result in more children with illness. An additional consideration when examining the 

ability of community movements to quickly mitigate risk of exposure is that, in such 

situations, organizing around a particular problem occurs once there is cause to believe a 

community is being burdened by a hazard.   When these suspicions are correct, during the 

time that it takes to bring about policy changes, residents are being exposed.  Contamination 

of the environment has already occurred and the EJ community typically attempts to enact 

secondary prevention strategies, that is, management of community exposure to an existing 

hazard. The community then becomes additionally challenged with collecting evidence of the 

impact of exposure and lessening its influence.    

Thus, there must be consideration of household level strategies for protecting 

residents from toxic exposure.  Parent protection of children’s health then becomes a crucial 

element of prevention plans to reduce children’s risk of exposure to environmental toxins.  

Figure 1 depicts a conceptualization of the associations between prevalent prevention 

strategies, the level at which they are enacted, and intended outcomes. Where there are 

already hazards in a community, EJ goals would include either engaging parents in primary 

prevention strategies such that children are not exposed to further environmental hazards 

(e.g.,  not introducing lead-contaminated toys into home or school environment) or secondary 
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prevention strategies where parents reduce exposure in high risk environments (e.g., limiting 

pesticide exposure in farm-working families).   

 

 

Figure 1 Environmental health prevention strategies and intended outcomes 
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affect cognition because it can constitute a chronic psychological stressor  

(Matthies, Hoger, & Guski, 2000; Unger, Wandersman, & Hallman, 1992).  Further, the 

literature suggests that exposures to stressors can detrimentally affect individual responses to 

health-enhancing opportunities.  Stress outcomes include poorer problem-solving, disrupted 

social relationships, and poorer quality of life which, in turn, could affect decisions involving 

health risks (Baum & Posluszny, 1999).   

Gee & Payne-Sturges (2004b) have developed a framework that integrates 

psychosocial and environmental concepts to explain health outcomes.  The framework is 

based on the premise that disparities in susceptibility to environmental hazards are in part due 

to differences in psychosocial stress brought about by the racial segregation and 

discrimination impacts.  The authors explain that when community stressors and pollution 

sources outweigh community resources, community stress creates ecological vulnerabilities 

that translate into individual stressors.  When this causes individual stress, it makes 

individuals more susceptible to illnesses caused by environmental hazards.  In turn, both 

individual and community health is compromised, leading to the attenuation of human 

resources in the community.  A weakening of community resources becomes a community 

stressor, completing the vicious cycle’s loop (Gee & Payne-Sturges, 2004b).  

In addition to the possibility that stressors can have a negative impact on health 

outcomes, other literature suggests that stressors are related to health behavior.  Research 

suggests that for parents to properly execute any of these strategies, they must be aware of a 

potential threat and perceive themselves to be at risk for negative effects resulting from 

exposure (Janz, Champion, & Strecher, 2002).  They also must perceive that they can 
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effectively mobilize their resources for protection and that such actions will bring about the 

desired outcomes (Petersen, Minkler, Vásquez, & Baden, 2006).  Numerous studies have 

noted the role of cognitive variables such as learned helplessness, depression, sense of 

control and stress on parenting self-efficacy (Gus et al., 2001; Hastings & Brown, 2002; Teti, 

O'Connell, & Reiner, 1996); on parents’ perceptions of self-efficacy in parenting skills 

particular to developing child management strategies in low-income situations (Elder, Eccles, 

Ardelt, & Lord, 1995; Jackson, 2000; Ontai, Sano, Hatton, & Conger, 2008); and on the 

acquisition of skills specific to the management of children’s diseases and disorders (Gus et 

al., 2001; Kuhn & Carter, 2006; Streisand, Swift, Wickmark, Chen, & Holmes, 2005). 

While it is not the purpose of this research to assess parenting effectiveness, it is 

important to note that economic adversity alone can have a negative effect on parenting 

(Puckering, 2002).  Under such conditions, material resources are inadequate, increasing the 

burden parents experience in attempts to secure their children’s needs.  In fact, in a study by 

(Harnish, Butterfield, & Hill, 2006) parents noted that financial stress and lack of control 

over rental homes affected parents’ sense of self-efficacy in protecting their children’s home 

environment. Moreover, parents raising children in poverty may be socially isolated and have 

little access to coping resources or knowledge of existing resources (Harnish et al., 2006; 

Scherer & Cho, 2003; Schroeder, 2007).  Thus, making sound decisions about the health of 

one’s children can be difficult, even in the most optimal circumstances. 

On the other hand, in situations of high neighborhood stress, the importance of social 

networks is underscored. Scherer & Cho’s (2003) study found evidence suggesting that 

social linkages impact the development of individual risk perceptions, giving rise to social 
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units comprised of like-minded individuals and perhaps leading to community action 

(Scherer & Cho, 2003). Positive social support from family and friends appears to increase a 

sense of personal control (Bruce & Thornton, 2004) and to moderate the relationship between 

stressor in the physical environment and parenting behavior (Environmental justice: 

Partnerships for communication.2001; Kotchick, Dorsey, & Heller, 2005).  This is aligned 

with Seeman’s (1983) Model of Social Alienation which asserts that social alienation is 

associated with a greater sense of helplessness, and social integration is associated with a 

greater sense of control (Seeman, 1983).   

In conclusion, actual or perceived environmental risk can constitute a stressor in low 

SES areas, but social factors may influence the link between cognition and subsequent 

behavior.  Gee’s (2004) framework suggests a need to recognize disparities in challenges 

facing different communities. This underlines the importance of understanding if there are 

differences in cognitions that influence parent protective health behaviors. This also raises 

the question of how differences in cognitions may arise from differences in context. 

Literature Review 

The following review presents theoretical and empirical literature.  It includes 

theories that model the relationships among factors that may impact parent behaviors to 

protect children from health threats.  Although several health behavior theories could have 

been presented here, those chosen are ones that have been used in empirical studies done in 

environmental health risk contexts.  As with the theoretical review, the empirical discussion 

is based on research done in contexts of environmental risk; it includes three sub-content 

areas: 1) factors that impact perceptions of risk and control, 2) behaviors to protect one’s own 
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health, and 3) parent behaviors to protect children’s health.  To give a broad view of how 

investigations focused on environmental health can be conceptualized, I begin with a review 

of a framework that links research to understand environmental health from a biological 

perspective to research that supports interventions to improve environmental health 

behaviors. 

An Ecological Framework for Environmental Health 

The perspectives and conceptual models previously presented bring to the fore the 

importance of empowerment and educational interventions that modify behavior and support 

the development of parental capacities as needed for child protection.  Joining others in 

calling for health interventions that are responsive to poor and vulnerable populations (Gee & 

Payne-Sturges, 2004a; Schroeder, 2007), Dixon & Dixon (2002) have developed a 

framework that provides conceptual underpinnings for programming.  The authors note the 

futility of efforts to improve environmental health, despite overwhelming physical and 

biological evidence linking specific hazards to mortality and morbidity.   Asserting that 

frustration over attempts to address environmental health issues is associated with 

overlooking the larger picture and ignoring individual variation and group differences, the 

authors present a conceptual framework integrating four broad domains.  The authors assert 

that the utility of this framework lies in its ability to shape interdisciplinary research efforts.  

Such an interdisciplinary effort is needed to balance scientific knowledge with 

understandings of social processes so that communities and researchers can make effective 

health-protecting decisions. 
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The first domain, the physiological domain, focuses on empirical definitions of the 

problem.  Environmental health researchers posing questions within this domain focus on the 

agents of disease, exposure to these agents, the accumulation of substances or its metabolites 

in the body and the effects of exposure (e.g., disease diagnosis, symptom experience).   The 

second domain of the framework is the vulnerability domain.  Here, primary areas of interest 

are based on answering the question, “Who is affected?” Of consideration are individual 

characteristics that influence susceptibility such as development, nutrition and gender-related 

characteristics.  Also community attributes, such as socio-demographic and cultural 

characteristics are recognized as contributors to differential levels of risk.  The 

epistemological domain is concerned with elements that lead to awareness, individual and 

social ways of knowing and the creation of knowledge.  The fourth and final domain, the 

health protection domain, is focused on what people do about addressing an environmental 

hazard.  Inquiries residing in this domain are centered on individual and collective sense of 

efficacy, concerns about environmental health and types of actions taken.  Dixon & Dixon 

(2002) note that while they do not assume causality in the interactions between these 

domains, domain integration does occur in that each domain leads to another, or forms a 

basis that makes another possible. 

Theoretical Models of Health Behavior 

Dixon & Dixon’s (2002) environmental health framework highlights the importance 

of inquiries that seek to understand cognitions and differences in contexts associated with 

health protection. To understand what those cognitions are and how they are associated with 
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protective behavior, I next review health behavior models that can be used to consider both 

the socioeconomic and cognitive effects on protective behavior.   

Though the pathways among influencing factors and behavioral outcomes seem 

muddled, a strong case has been made that both awareness factors (e.g., experience and 

knowledge) and cognitive features affect decision-making.  Largely, the outcome variable of 

health behavior models is the actual behavior or the intent to behave in regard to a particular 

health issue.  These models can be categorized as those that focus on the cognitive processes 

of individuals, on the impact of interactions between individuals on behavior or intent to 

behave, or on the impact of factors at multiple ecological levels on behavior or intent to 

behave.  As mentioned above, the parenting literature highlights the role of cognitive and 

awareness factors in decision-making.  Thus, the following discussion explains intrapersonal 

and ecological models of health behavior that frequently have been used to examine 

preventative behavior. 

Health Belief Model. The primary purpose of the Health Belief Model (HBM) is to 

model the likelihood of an individual’s behavior change.  The odds of behavior modification 

are purported to be a function of individual perceptions related to a specific health threat and 

contextual influence.  Listed as key constructs in this model are 1) perceived susceptibility to 

the disease, 2) perceived severity of the disease, 3) perceived benefits of taking action against 

illness, 4) perceived barriers to taking action against illness, 5) cues to action against illness, 

and 6) self-efficacy in taking actions against illness.  The model also incorporates 

demographic, psycho-social, and structural variables as potential indirect influences on 

health-related behavior (Janz et al., 2002).  As shown in Figure 2, the likelihood of behavior 
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change directly arises from individuals’ perceptions of the benefits and barriers to behavior 

change and perceptions of the threat of a specific disease.  The perception of disease threat is 

additionally impacted by cues to action and perception of susceptibility and severity of the 

disease. In each instance, perception is believed to be impacted by demographic, personality 

and knowledge factors.   

 

 

 

Figure 2 Health Belief Model components and linkages 
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caregivers of children who had either a doctor’s diagnosis of asthma or symptoms consistent 

with asthma.  Therefore, the intervention included messages to reinforce caregivers’ 

perception of child susceptibility and used results of baseline data collected to determine the 

presence of triggers in the home as a cue for action.  The staff of the program also explained 

for caregivers the link between asthma triggers and asthma exacerbation as a way to increase 

caregiver perceptions of the benefits of reducing allergens and addressed barriers that 

caregivers’ faced and competed with their ability to reduce exposures to triggers (Parker, 

Baldwin, Israel, & Salinas, 2004).   

  Protection Motivation Theory.  Often used as a social cognition model for 

predicting health behavior, Protection Motivation Theory (Rogers & Prentice-Dunn, 1997) 

was developed to explain how people make decisions to perform behaviors that impact their 

health and to understand the effects of persuasive communications.   According to the theory 

and as shown in Figure 3, people receive information from various environmental and 

intrapersonal sources, including prior experience and observing what happens to others.  

When presented with information, a cognitive process is initiated, whereby there is 

consideration of both the maladaptive response (i.e., risky behavior) and adaptive response 

(i.e., risk-avoidance behavior).  A threat appraisal and coping appraisal ensues.  The threat 

appraisal process evaluates the intrinsic and extrinsic rewards associated with a maladaptive 

response, the severity of a threat and one’s vulnerability to the threat.  During the coping 

appraisal process, the effectiveness of a specific behavior to avoid a danger, one’s sense of 

self-efficacy in performing that behavior and the cost associated with an adaptive response 

are assessed. Essentially, motivation to protect oneself from danger is a positive linear 
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function of the perception that one is personally vulnerable, that a threat is severe, that one 

has the ability to avoid the threat, and that a specific recommended behavior will be effective 

in averting the threat. Conversely, protection motivation is also a negative linear function of 

rewards associated with the maladaptive response and costs associated with the adaptive 

response (Rogers & Prentice-Dunn, 1997).  
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Figure 3 Protection Motivation Theory 
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Summary of Theoretical Perspectives.  The present research considers how parents 

make decisions about child-protective health behaviors when they perceive their 

environments to be unhealthy.  The ideal model for examining this would treat contextual 

variables like awareness factors, perceptions of risk of exposure and perceptions of control 

over exposure as predictor variables of child-protective behaviors.  While the theoretical 

models reviewed - the Health Belief Model and Protection Motivation Theory (PMT) – each 

contains constructs that might contribute to such a model, it is not clear if any of them alone 

is sufficient to explain the behavior researched here.  For example, constructs within the 

HBM indicate that SES and perceptions about control and about health risks are predictors of 

health behavior, while the PMT stress the links among underlying cognitive factors and the 

cognitions directly related to health protective behaviors.  A further weakness is that neither 

of these models specifically considers other-directed protective health behaviors as the 

outcome variable.   

Empirical Literature  

The literature and theories presented to this point suggest that risk perception and 

perceptions of control over exposure are key variables predicting self-protective behaviors in 

low socioeconomic conditions.  As such, the primary goal of my literature search was to 

explore what is understood about these cognitions and their association with parents’ 

behaviors to protect their children when they perceived them to be exposed to an 

environmental hazard.  

Literature Search Methodology.  To develop the subsequent review, I sought 

published research having at least one of the following three foci: 



 

19 

1. Associations between parent behaviors to protect children from environmental 

hazards, risk perception and perception of control over exposure 

2. Associations between behaviors to protect self from environmental hazards, risk 

perception and perceptions of control over exposure 

3. Associations between behaviors to protect self from environmental hazards, risk 

perception OR perceptions of control over exposure 

This review is the result of extensive searches of literature found in the following 

search engines, general databases and education databases: Google Scholar, Ebscohost, ISI 

Web of Science, Academic Search Premier, Business Source Premier, ERIC, PsycArticles 

and PsychInfo.  Early searches to locate publications on parents’ health behavior in contexts 

of environmental risk were combinations of variants of particular words and phrases.  The 

words and phrases submitted to advanced searches were:  “parent” (variant example: 

“guardian”), “child-health protection” (variant example: “other-directed health protect*”), 

“environmental risk” (variant examples: “environment* hazard”, “environment* exposure”) 

and “cognition” (variant example “perception”).  Given the small number of publications 

relevant to my particular research questions about child-protective behavior, I conducted 

another similar search, this time deleting the keyword “child-health protection” and its 

variants.  The resulting list provided publications that focused on self-protective behaviors in 

settings of environmental risk. 

  Noteworthy is the fact that the terms “environment” and “risk” are very broad.  

Linking these words to each other and with others in Boolean searches still resulted in long 

lists of research done in a wide array of contexts, including school environments and 
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workplace environments, and in under various risk situations, such as natural disasters, drug 

and/or alcohol consumption, and non-discriminating sexual activity.  The current research is 

concerned with environmental health perceptions and behaviors associated with one’s 

children versus concern over environmentalism or collective (community) health.  Thus, the 

most efficient leads were produced by reviewing the citation indices related to a few key 

articles about personal and child-directed health behavior, risk perception and control 

perception in contexts of man-made environmental risk1

Based on these searches, only a very small body of literature specifically examines 

parent protective health behavior in communities facing environmental risk. However, there 

is a larger group of research that looks at cognitions associated with self-protective health 

behaviors in environmentally-risky contexts.  Because these studies provide clues about 

other-directed protective behaviors, in the following section, I also review this literature.  I 

conclude by describing empirical studies of parents’ behaviors to protect their children from 

environmental hazards.   To begin, I describe the extant knowledge about health behavior’s 

relationship with perceptions of risk and perceptions of control in contexts of environmental 

risk. 

. 

Perceptions.   The Health Behavior model, the Protection Motivation link 

intrapersonal variables to risk perception and perceptions of control.  In order to understand 

which person-level factors have been found to influence risk perception and perceptions of 

control in places where environmental health is questioned, I examine literature focused on 

                                                 
1 Although a branch of discourse on environmental justice focuses on natural disasters in vulnerable 

populations, the current research will be centered on health behaviors and cognitions related to health burdens 
presented by synthetic materials. 
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factors associated with these perceptions, giving attention to suggestions that distinctions in 

perception are related to differences in awareness.  

Risk Perception, Knowledge and Experience. As asserted by McAlister, Perry & 

Parcel (2008), prior experiences may moderate the relationship between information received 

and eventual responses (McAlister, Perry, & Parcel, 2008).  In an empirical study, Severtson, 

Baumann & Brown (2006) note the impact of contemporary and prior experience and 

knowledge on behavior resulting from awareness of risk of exposure to arsenic.  Central to 

their study was the common sense model (CSM).  This model shows how people process 

information that guides responses to health threats, thus providing a framework for 

examining the role of information and how it shapes subsequent behavior.  The researchers 

describe two types of information relevant to health behavior: concrete and abstract.  

Concrete information is gained through experience (i.e., personal experience and 

observations) and descriptions of experience, while abstract information is not connected to 

actual sensory perception.  Examples of abstract information include diagnosis labels like 

“high blood pressure” or “malaria” (Severtson, Baumann, & Brown, 2006). 

Data used in the analyses were based on responses from participants who had their 

well water tested by the well test program and had arsenic levels >10ug/L (n = 545).  The 

researchers examined the impact of concrete information on safety judgments (1 = very safe, 

6 = very unsafe) and protective behavior.  Concrete information sources were self-reported 

highest arsenic level, frequency of use of arsenic information sources, perceived ability to 

understand well test report (1 = very easy, 6 = very difficult), perceived drinking water 

quality based on sensory qualities of water, and perceived health effects.  Protective behavior 
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was coded according to the researchers’ judgments of the efficacy of actions participants 

stated they took to reduce arsenic exposure (none, ineffective, somewhat effective or an 

effective response).   

By using structural equation modeling to evaluate CSM relationships, they found that 

external information in the form of test results and safety standards identifying risk status had 

the largest effects on safety judgments (standardized total effect = 0.65).  Personal 

experience, measured as perceived water quality and perceived health effects, also had a 

larger impact on safety judgments (standardized total effect = 0.74) than it did on protective 

behavior.  Additionally, protective behavior was influenced most by risk perception 

(standardized path coefficient = 0.32) (Severtson et al., 2006).  These results suggest that 

external information and personal experience may indirectly act on protective behavior 

through risk perception. 

Though this study suggests that risk appraisal is a function of personal experience, it 

is important to note that there is no indication that Severtson et al. (2006) determined the 

temporality of the personal experiences being measured. As such, the long-term effects of 

having had an encounter with an environmental issue were not examined in this study 

(Severtson et al., 2006).  

Gender and Ethnic Differences in Risk Perception.  A separate, yet related, body of 

research on risk perception has examined the phenomenon whereby, on average, men rate 

risks lower than women and white men judge risks lower than white females and nonwhite 

males and females. In one such study, Finucane, Slovic, Mertz, Flynn & Satterfield (2000) 

examine whether sociopolitical factors determine gender and race differences in risk 
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judgments. These researchers specifically studied relationships between risk judgment and 

worldview, and perceptions of stigma and trust (Finucane, Slovic, Mertz, Flynn, & 

Satterfield, 2000). 

Finucane et al. (2000) hypothesize that white males will have lower risk perceptions 

across a range of hazards as well as endorse hierarchical and anti-egalitarian views.  For the 

study, Native American, African-American, Hispanic, Asian, Caucasian (white), multiethnic 

and other groups were surveyed (N=1204); researchers oversampled African-American, 

Hispanic and Asian groups.   All participants were asked to rate the risk of specific health 

and safety issues as “almost no risk,” “slight risk,” “moderate risk,” or “high risk”.  Risks 

topics included blood transfusions, nuclear power plants, vaccines, lead in dust or paint, and 

pesticides in foods.  In addition to rating risks, respondents were asked whether or not they 

agreed or disagreed with statements regarding: a) behavioral intentions related to risks (e.g., 

“If I were hospitalized and my physician recommended a blood transfusion, I would accept 

blood from a blood bank”); b) their perceptions related to the ability of waste hazards to 

stigmatize places and products; c) their perceptions related to worldviews (i.e., hierarchical, 

individualistic, fatalistic and egalitarian); and d) the trust they place in technology and 

government.   Data analysis included calculation of the differences in percentage of high risk 

ratings given by each sub-group, chi-square test of the significance of low- versus high-risk 

ratings among the sub- groups, chi-square tests of significance for agree versus disagree 

responses among the sub-groups and regression analysis to determine the significance of race 

and gender on risk perception. 
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The findings replicated previous reports that white men rate risks lower than other 

groups for every risk; the one exception was found in white males’ comparison to Asian 

males.  Asian males rated several hazards, including motor vehicles, tap water, vaccines, 

cellular phones, and pesticides, either similar to or lower than white males.  In terms of 

behavioral intention, a similar pattern was found.   

 Finucane et al. (2000) also examined worldviews.  When compared to other groups, 

white males were less likely to a) perceive a lack of control over risks, b) perceive 

discrimination, c) perceive that the government should have rules about personal risk-taking 

activities, or d) perceive an inequity in the distribution of wealth. However, they were more 

likely to a) perceive imposing risks on others without their consent as acceptable, b) perceive 

that equal rights have “gone too far”, and c) perceive that people who have more ability 

should earn more.  In sum, white males demonstrated more hierarchical and individualistic 

views and fewer fatalistic and egalitarian views.  

In terms of trust, white males were found to be more trusting of technological hazards 

and less trusting of the government than other groups.  When responding to items about their 

perceptions of adverse public responses to hazardous wastes, white males more frequently 

disagreed that potentially environmentally hazardous activity might damage the value of 

property or damage the marketability of associated products (Finucane et al., 2000).   

Because Finucane et al.’s (2000) study raises the question of why white males and 

Asian males in America rate risks similarly, Palmer (2003) explored the distinction in 

worldviews among four ethnic groups.  The objectives of Palmer’s study are to determine a) 

if the pattern of perceived risks described in Finucane et al.’s (2000) study can be replicated 
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in another US sample of similar ethnic diversity and b) if specific ethnic and gender groups 

hold particularly heightened perceptions of risk.  Palmer obtains a convenience sample of 

Taiwanese-American, white, Mexican-American and African-American populations through 

methods that varied by setting and technique (e.g., through college campuses, community 

organizations and newsletters).   

To explore these perceived risks, the researcher asked participants to provide their 

ratings for 15 health and technology risks.  Ratings were done on a scale that ranged from 0 

to 100.  Mean risk judgments were calculated and plotted for male and female participants of 

all ethnic groups.  Also a regression analysis was conducted using risk perception as the 

dependent variable and age, education, gender and ethnicity (and their interactions) as 

independent variables.   

Palmer (2003) found that overall, white male participants rate health and technology 

risks lower than any of the other three groups.  A separate plotting of mean ratings for each 

individual ethnic group exposes that white males and Taiwanese males both rate risks 

similarly, with Taiwanese males rating giving even lower ratings to six of the health and 

technology items. To address the objective of determining if Asian-American males and 

white males endorse similar worldviews, Palmer used a chi-square analysis, examining 

ethnic and gender differences.  In this sample, white males endorsed an individualist 

worldview, Taiwanese-American males endorsed hierarchist worldviews and African-

Americans tended to endorse an egalitarian worldview (Palmer, 2003). 

The studies of Finucane et al. (2000) and Palmer (2003) assert that ethnic differences 

in risk perception are based on differences in worldview.  While this study did not account 
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for differential prevalence of risk to the groups they sampled, one possible explanation for 

the findings is that white males are more likely to be actively involved in creating, managing, 

controlling and benefitting from technologies producing most of the risks.  Minorities, on the 

other hand, are more vulnerable, alienated, fatalistic and have less power over their 

environmental risks (Adeola, 2004).   

Perceptions of Control.  As discussed above, perceptions of control are implicated in 

literature concerning environmental risk perception (Adeola, 2004; Seeman, 1983; Strong, 

Starks, Meischke, & Thompson, 2009; Vaughan, 1993).  Based on the general control 

perception literature, this construct has multiple overlapping dimensions, including mastery, 

sense of personal efficacy and self-directedness.  For these reasons, the remaining review 

reflects the literature’s empirical consideration of dimensions of control and will refer to 

these dimensions collectively as control perceptions or perceptions of control. 

Arcury, Quandt & Russell (2002) studied protective behavior, risk and control 

perceptions related to the harmful effects of pesticide exposure among 293 Hispanic 

farmworkers in North Carolina.  A 4-item scale was used to measure the level of perceived 

pesticide control (PPC) among farmworkers who cultivate tobacco or cucumbers.  

Participants were asked to what degree they felt they had a great deal of control over 

reducing their exposure to pesticides in the following ways: 1) avoiding possible harmful 

effects of pesticides, 2) wearing clothes that protect you from harmful effects of pesticides, 3) 

washing your hands in the fields while you are working, and 4) washing your clothes each 

time you work in them.  Responses ranged from 1 = no control to 4 = great deal of control.  

Data on participants’ knowledge of exposure sources, knowledge of safety behaviors, actual 
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safety behaviors to reduce risk of exposure, and background characteristics were also 

collected through interview questionnaires.   Bivariate correlations and independent t-tests 

were used to analyze the data.   

There was no relationship found between PPC scores and gender, ethnicity, age, 

ability to understand English, years worked in agriculture or knowledge of routes of pesticide 

exposure (e.g., being sprayed with pesticides, swallowing seat off face).  However, 

farmworkers who lived in housing on the farm where they worked and had a work contract 

had higher mean scores of perceived control (t = 2.21, p = .03). Also, there were strong 

positive associations between PPC and knowledge of eight of fourteen possible pesticide 

safety behaviors such as how to dress, washing hands before eating (t = -2.80, p = 0.006), 

when to shower (t = 1.80, p = 0.07) and how to take care of work clothes (t = -2.38, p = 

0.02).    

  Participants were asked how many times in the past week they had eaten without 

washing hands, drank without washing hands, smoked without washing hands, used the toilet 

without washing hands or wore work clothes for more than one day.  Those with higher PPC 

scores responded that they behaved in these ways less than those with lower PPC scores, with 

correlations ranging from 0.15 to 0.29, all with p-values 0.01 or lower.   

A scale measuring perceptions of risk (PPR) was also constructed.  This was based on 

five questionnaire items that asked about participants’ beliefs in the degree to which their 

own health, the health of other farmworkers, the health of children of farmworkers, the health 

of unborn children and the ability of farmworkers to have children are hurt by pesticides. 

Perception of risk scores were based on the sums of participants’ responses, where 1= not at 
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all, 2= not enough to cause concern, 3= enough to cause a little concern and 4= enough to 

worry a great deal. 

As with PPC, there was no relationship found between PPR scores and gender, 

ethnicity, age, ability to understand English, or years worked in agriculture. However, 

farmers who had greater perceived risk had greater knowledge of routes of pesticide 

exposure, migrated for work (t= -2.99, p < 0.003) or lived in housing on the farm (t= 2.59, p 

< 0.01).  Also, farmworkers with lower PPR scores had information about which pesticides 

were to be applied (t = 3.82, p < 0.0002) and when they would be applied (t = 1.76, p < 0.08).  

Those with greater PPR scores responded they could reduce their exposure to pesticides by 

performing only three of fourteen exposure-reducing behaviors:  washing hands before going 

to the bathroom (no = 14.07, yes = 15.37, p = 0.008), showering immediately after work (no 

= 12.57, yes = 14.79, p = 0.004), and laundering work clothes separately from other clothes 

(no = 13.43, yes = 14.96, p = 0.004). Of five possible behaviors to reduce pesticide exposure, 

higher PPR scores were only significantly correlated with a greater likelihood to shower after 

work (r = 0.22, p = 0.0003). 

This study shows that greater knowledge about behaviors is related to risk perception, 

but having an increased perception of risk is not enough to change behavior. On the other 

hand, increased knowledge about safety behaviors does positively correlate with perceptions 

of control, and further, those with higher perceptions of control will be more likely to report 

that they take protective action. Though this study is not predictive, it suggests that 

perceptions of control are a better measure of behavior than perceptions of risk and that 

effect of perceptions of control on protective behavior are moderated by knowledge of safety 
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behaviors, but not by knowledge of routes of exposure (T. A. Arcury, Quandt, & Russell, 

2002) 

Although Arcury et al. (2002) collected data regarding farmworkers’ perceptions of 

risk to children as well as personal risk, they only measured participants’ perceptions of risk 

and control over self-exposure and behaviors related to preventing self-exposure.   

  Self-protective Behavior in Conditions of Environmental Health Risk.  One body 

of literature that introduces conceptual links of self-protective health behavior and cognitions 

does so in contexts of pesticide exposure.  Vaughan (1993) examined risk perceptions among 

immigrant farm workers of Mexican origin.  This study specifically questioned if the socio-

cultural factors shown in previous studies to impact risk perceptions had a similar impact on 

the risk perceptions of immigrant farm workers.  This population was selected based on its 

chronic exposure to pesticides.  Vaughan hypothesized that in this context, high risk 

perceptions would be associated with a) low perceptions of control, b) judgment of personal 

risks as equal to risks of others (as opposed to less than risks to others), c) discounting less 

the potential for future harm, and d) demonstrated general increased sensitivity toward risk.  

Participants in the study were 282 male immigrant farm workers.  They responded to a 

survey that contained items measuring perceptions of the work situation relevant to exposure, 

previous information received about pesticides, beliefs about the risk of pesticide exposure, 

general beliefs about environmental risks, previous information received about pesticides and 

use of self-protective methods.  

Bivariate correlational analysis showed that risk perception is significantly associated 

with factors related to perceived exposure, judgments of harm to others, perceived control 
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and beliefs about safety precautions.  However, perceptions of past harm were found to have 

the strongest correlation with risk perception r(267) = 0.46, p < 0.001.  Through the stepwise 

regression analysis, Vaughan found that six factors accounted for 29% of the variance in 

reported risk perception.  Perceptions of past harm accounted for 17% of the variance, F(1, 

196) = 40.12, p < 0.001 .  Although they each only accounted for between 2% and 5% of the 

variance in risk perception, other factors significantly added to the predictive power beyond 

that of perceptions of past harm.  They are: perceptions of future personal risk, F(1, 195) = 

12.53, p < 0.001; perceptions of the effectiveness of safety precautions, F(1, 194) = 7.76, p < 

0.01; perceptions of future risk to children of farm workers, F(1, 193) = 5.32, p < 0.05; and 

perceptions of the extent to which cancers are unavoidable (measure of control perceptions), 

F(1, 192) = 5.41, p < 0.05.  

In this study, Vaughan (1993) also explored farm worker’s self-protective behavior.  

A significantly greater percentage of farmers who used self-protective methods reported 

receiving information about pesticides than those who were non-users, χ2 = 25.20, p < 0.001.  

Also, users of self-protective methods gave significantly higher ratings on items related to 

perceived control over health effects, t(235) = 4.38, p < .001 and believe more than others 

that there were other employment opportunities readily available outside of agriculture, χ2 = 

6.72, p < .05.  Users also rated more highly the effectiveness of safety measures, t(235) = 

4.64, p < .001.     

To examine the ability of these variables to predict use/non-use of self-protection, 

Vaughan (1993) performed a logistic regression analysis.  Survey respondents who received 

some information about chemical exposure were 90% more likely to use self-protective 
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methods than those who did not receive any information.  Those who had higher perceptions 

of control were more than 4 times as likely to use self-protective methods.  Those who 

believed that safety precautions were effective were 2.5 times more likely to use self-

protective methods than those who did not believe in the methods’ effectiveness.  Those 

workers who believed there were other job possibilities were 48% more likely to use 

protective methods than those who knew of no other job opportunities. 

Study results show a positive link between perceptions of control and risk perception.  

Perception of control was also found to be a significant predictor of use or non-use of self-

protective methods. Although together these findings suggest an association between risk 

perception and response to risk, users and non-users of self-protective methods were not 

different in their amounts of fear or worry about pesticides.  Also, no demographic factors, 

including age, level of education, number of years engaged in fieldwork or length of time in 

the United states were related to risk perception.   Yet, the findings did suggest that 

perceiving few alternative job opportunities negatively impacts adoption of protective 

methods.  This suggests that a sense of helplessness is adversely related to use of self-

protection.  This study also highlights the importance of the perceptions of past harm due to 

pesticide exposure on risk perception.   

Vaughan’s (1993) study was done with participants who faced environmental health 

risks.  Thus, it documents the importance of awareness factors on risk perception and 

perceptions of control, and ultimately, use of self-protective methods.  However, in her study, 

outside of personal experience of past harm, no person-level variables significantly impacted 

risk perception (Vaughan, 1993).  
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In a later study, Cabrera & Leckie (2009) also explored the risk perceptions and 

behaviors of immigrant farmworkers of Mexican origin.  Participants were 27 males and 23 

females who had, on average, six years of experience working in fields.  They were asked to 

evaluate 20 voluntary activities in terms of their perceptions of health risks on a Likert scale 

(1 = low risk to 10 = high risk). Relative to other risks, pesticide exposure received an 

average score of 9.46, which ranked it as the second most risky behavior.  The behavior to 

receive the highest risk rating was drinking and driving, while the third most risky behavior 

was perceived to be firing a gun.  Consistent with Finucane et al.’s (2000) findings on gender 

differences in risk perception, women rated the risk of pesticide exposure more highly than 

men, t(48) = 2.05, p < .05.  Despite having ranked risk of pesticide exposure highly, the 

farmworkers indicated that they still participated in risky pesticide-related activities. Many 

wore their clothes multiple times before washing, with men wearing their clothes before 

washing more times than women did, t(48) = 2.79, p <.01).  Many participants washed their 

work clothes with non-work clothes (22%, n = 11), wore their boots home (62%, n=31) or 

wore short-sleeved shirts or no shirt at all while working (28%, n=14).  While no women 

reported that they waited until bedtime to change out of their clothes, 26% (n=7) of men did 

report this behavior.   

According to Cabrera & Leckie (2009), this research highlights the inability of risk 

perception alone to explain protective behavior.  The researchers suggest that because farm 

laborers tend to view their work (and thus their exposure) as involuntary, it is viewed as a 

high-risk activity (Cabrera & Leckie, 2009).  At the same time, this again brings into 

question the role of perceptions of control on behavior.   
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Parents’ Child-directed Protective Behaviors in Contexts of Environmental Risk.  

A small body of literature examines parent behavior to protect children’s health against 

environmental contaminants. In one such study, Evans, Fullilove, Green & Levison (2002) 

surveyed women in the Northern Manhattan district of New York regarding their knowledge, 

perceptions of risk and control and behaviors related to protecting their families from 

environmental hazards.  The study’s purpose was twofold: a) to confirm if findings from 

previous focus groups truly reflected the sentiment of the wider community regarding the 

themes selected for the area’s Healthy Home, Healthy Child campaign and b) to assess 

baseline levels of environmental knowledge and relevant protective actions.   

Information was obtained from a convenience sample of 555 mothers. A noteworthy 

finding was the difference in risk awareness based on language spoken.  More English 

speakers were aware of the dangers of mercury than were Spanish speakers (92% versus 

67%, p < 0.001).  English speakers were more likely to acknowledge the health risks posed 

by rodents and cockroaches than Spanish speakers (92% versus 32%, p < 0.001).  However, 

English speakers were less likely than Spanish speakers to say that cockroaches cause asthma 

(17% versus 45%, p < 0.001).  They were also less likely to say that pesticides on food are 

dangerous to health (44% versus 97%, p < 0.001).  Although Evan et al.’s study is not 

predictive, it does suggest differences in risk perception for English-speaking residents as 

compared to Spanish-speaking residents, begging the question of which factors might be 

responsible for these differences (D. Evans, Fullilove, Green, & Levison, 2002).   

In a study to advance understanding of factors that impact other-directed protective 

behavior and environmental risk perception, Rao et al. (2006) conducted an ethnographic 
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study of 41 Latino women's perceptions and behaviors related to their children's risk of 

exposure to pesticides. The study was focused on 41 women who were mothers and married 

or living as married to farmworkers in the mountains of North Carolina and Virginia. The 

researchers used a snowball sampling strategy which began with the identification of sites 

where members of farmworker families were likely to be found (e.g., English as a second 

language classes in health and social service agency offices). Other participants were 

identified by asking participants if they knew of other eligible families. The resulting 

participants were extensively interviewed and discussed their knowledge of the hazards 

associated with pesticide exposure, its routes of exposure and appropriate responses for 

mitigating risk. The women were also asked about what they actually do to protect their 

children from exposure to pesticides.  

In many instances, the participants exhibited a range of levels of experience with 

pesticides, knowledge about pesticides and their perceptions of possible associations with 

health outcomes. For example, some participants only related acute outcomes such as rashes 

and dizziness to pesticide exposure while others believed that pesticides only harmed the 

targeted organism. The researchers also noted that even participants who were aware of the 

risks of pesticide exposure felt they had limited control over it. 

Two major themes regarding perception of risks emerged from the interview data. 

The women regarded pesticides as contagious and exposure as an infection. The women 

believed their husbands were at the highest risk of exposure due to their work in the 

chemically-sprayed fields, and work-related contact was the main pathway of exposure. If 

children did become exposed, it was believed that the main route of exposure of pesticides 
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was from fields, either from contact with their fathers or from playing in the fields, rather 

than also through foods or the air after fields have been sprayed. Women responded 

consistently to their perceptions of risk, stating that their husbands removed their work 

clothing before being in physical contact with the children; they washed their husbands work 

clothing separately from theirs or the children’s; they kept their children out of the fields; and 

when this was not possible, they made sure the children did not touch the plants.  

A second theme revealed that the women judged the safety of pesticides according to 

the strength of its smell; as the odor of a chemical dissipates so does its danger, and when no 

odor is present, there is no danger attributed to the pesticide. Thus, the women would use 

fragrances and candles to take away the smell of the pesticide. Also, the women combated 

the existence of pesticides in the home by applying bleach as an all-purpose cleaner for the 

home and toys.  

This research exposed extreme variations in the mental models that women used to 

create strategies for mitigating their children's exposure to pesticides.  Thus, the researchers 

recommend that health education policy be revised to include mothers of farmworker 

families in educational programs. They assert that these programs should include the 

importance of understanding the risks associated with both agricultural and residential 

pesticides and the importance of recognizing other indicators of the presence of pesticides (P. 

Rao et al., 2006b).  

 Rao et al.’s (2006) and Evan et al.’s (2002) studies hint at the link between parents’ 

perceptions of risk and behavior to protect children’s health against environmental 

contaminants.  Given the variation in risk perceptions, Rao et al.’s study highlights a need to 
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understand more deeply parents’ cognitions associated with protecting their children from 

environmental hazards.  Strong, Starks, Meischke & Thompson’s (2009) study offers more 

such insight.  In a qualitative study researchers conducted semi-structured interviews with a 

sample of Mexican and Mexican-American mothers of farmworker households (n=37) who 

had at least one child under the age of 6.  The design of the interviews was informed by an 

ecological framework indicating that individual, social, cultural and physical environmental 

factors work together to explain women’s motivations and behaviors to engage in safety 

practices. 

In addition to women’s demographic and occupational characteristics, the interviews 

addressed women’s a) concerns for their children’s health, especially pesticide exposure, b) 

behaviors to reduce their children’s risk of pesticide exposure, c) perceptions of difficulties 

associated with taking precautions, d) source for learning about precautions and their 

motivation for taking precautions, e) perceptions of their responsibilities to their families, and 

f) perceptions of their husbands’ responsibilities to their families.   

Two themes describing cognitive factors accounted for women’s motivation to 

protect their children from pesticide exposure.  One was knowledge of the take-home 

pathway; when women were confident in their understanding of the take-home pathway, they 

were motivated to engage in safety practices.  However, women who were unsure of the 

take-home pathway took fewer precautions.  The second theme connected protection 

motivation with higher levels of perception of susceptibility to harmful effects of pesticide.  

Perceptions of susceptibility, in turn, were influenced by sensory perception (e.g., strong 
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chemical smells), symptomology (e.g., respiratory problems, skin rashes) and information 

received from child’s school or pediatrician about pesticide exposure or through the media. 

Five themes evolved that described factors posing barriers to behaviors to protect 

children from pesticide exposure.  First, the time-consuming nature of daily responsibilities 

competed with their ability to take precautions.  Secondly, the power dynamic between the 

women and their husbands influenced women’s ability to carry out protective strategies.  For 

example, if husbands did not believe the association between actions and risk of harm, they 

were less likely to comply with women’s request to reduce exposure or to attend meetings 

that focused on children’s health.  A third theme centered on a cultural belief that showering 

while the body temperature is hot can cause musculoskeletal problems.  As a result, women 

who worked in the fields had to weigh the risks of child exposure to pesticides with the 

consequences of showering immediately after coming home.  Lack of control constituted a 

fourth theme.  In regards to perceptions of control over exposure, some women felt that 

children would be exposed to pesticides one way or another, and this presented a barrier to 

taking action.  Perceptions of lack of control over behavior were associated with lack of 

changing facilities at worksites and the hours of operation of daycare facilities which 

prevented them from changing clothes before coming in contact with their children.  Finally, 

women encountered conflict with daycare providers, who were frustrated to see that women 

had taken time to change their clothes before coming to pick up their children. 

The themes reveal that the participants’ knowledge and perception of risk increased 

their motivation to take recommended precautions, but actually carrying out the protective 

behaviors was challenged by individual, physical, social and cultural factors.  The 
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researchers note that women’s frustration with these barriers reflects a sense of helplessness 

or lack of control over protecting their children from pesticide exposure (Strong et al., 2009).   

 Summary and Research Goals.  The current study’s focus is on the individual 

perceptions and awareness factors that influence parents’ behaviors to protect their children 

from environmental hazards.  The literature indicates that self-directed health behavior is 

positively associated with experience with the hazard, risk perception (Severtson et al., 2006) 

and perceptions of control (Arcury et al., 2002; Vaughan, 1993).  It also indicates that those 

perceptions are rooted in a complex system of prior experiences, beliefs and values and that 

factors vary according to demographic and sociocultural factors, including gender (Cabrera 

& Leckie, 2009; Finucane et al., 2000) and ethnicity (Finucane et al., 2000; Palmer, 2003).   

The prevailing health behavior models are useful for conceptualizing the links 

between these constructs and have overlapping themes.   For instance, while only Protection 

Motivation Theory explicitly considers experience to be an influence on risk perception, the 

Health Belief Model contains modifying factors that could reasonably include experience 

with exposure as part of the knowledge construct. Indeed, there is literature that supports the 

position that social experiences and knowledge moderate the relationship between 

socioeconomic factors and perceptions associated with exposure to risks (Bruce & Thornton, 

2004; Scherer & Cho, 2003).   Empirical work suggests that perceptions of control intervene 

in the relationship between self-protective behaviors and knowledge of safety behaviors 

(Arcury et al., 2002).    

Several studies have specifically highlighted child vulnerability to environmental 

hazards and documented evidence of disparities in hazard exposure along the socioeconomic 
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gradient (G. W. Evans & Kantrowitz, 2002; Lieu et al., 2002; Miranda et al., 2009).  These 

reports underscore the importance of a more in-depth understanding of the predictors of 

other-directed health behaviors.  They also suggest a need to look at differences in child-

protective health behavior across demographics in addition to awareness factors.  To this end, 

very little work has been done.  So, while health behavior models have been used to examine 

self-directed health behaviors, it is not clear if they adequately explain other-directed 

protective behaviors. 

Three studies have provided some evidence of the relationships among parent 

perceptions and responses to protect children (Evans et al., 2002; Rao et al., 2006b; Strong et 

al., 2009). Risk perception is shown to be associated with sensory experience, access to 

information (Strong et al., 2009) and knowledge of routes of exposure (Rao et al., 2006a; 

Strong et al., 2009). Performing child-directed protective behaviors is associated with 

culture, perceptions of control, and knowledge of routes of exposure (Strong et al., 2009).  

Because of such a small base of literature specific to individual-level constructs such 

as awareness factors, perceptions and behaviors related to protecting children, here the 

literature on constructs associated with self-protection is valued for additional insight. In fact, 

many of the conclusions made in the child-focused literature correlate with empirical 

findings on perceptions and behaviors to protect one’s own health. For example, the work of 

(Arcury et al., 2002; Severtson et al., 2006) also show that access to information and 

knowledge of the routes of exposure are associated with risk perception.  Likewise, (Arcury 

et al., 2002) and (Vaughan, 1993) have modeled a positive association between perceptions 

of control and self-directed protective behaviors.   
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The extant literature also suggests that risk perception is linked to knowledge of the 

hazard (Arcury et al., 2002) and perceptions related to how the hazard interacts with a person 

or others in the past, present and future (Vaughan, 1993).  Of note is that only one study 

detected an association between self-directed protective behavior and risk perception 

(Severtson et al., 2006).  On the other hand, (Vaughan, 1993) determined that perceptions of 

control, not perceptions of risk, predicted behavior.  Similarly, (Arcury et al., 2002) found 

evidence that behavior was related to perceptions of control more so than to perceptions of 

risk.    

Regarding other-directed protective health behaviors, several questions remain.  The 

current research makes the following inquiries: 

1. To what extent do parent Perceptions of Risk of Exposure from Sources not 

Easily Tested, Perceptions of Risk of Exposure from Sources More Easily 

Tested, and Perception of Control predict the following parent behaviors to 

protect children from lead exposure: 

a. Knowledge-seeking Behavior 

b. Toy Maintenance Behavior  

c. Floor Maintenance Behavior 

d. Shoe Removal Behavior 

2. Does parent perception of control mediate the relationship between parent 

General Knowledge of Lead and their behaviors to protect children from lead 

exposure (behaviors as listed above)?  
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3. Do parents’ gender, race, Childhood Experiences with Lead, Knowledge of 

Someone with Lead Exposure Consequences, Visual Cues and perception of 

control significantly correlate with a) Perception of Child’s Risk of Lead 

Exposure from Sources not Easily Tested and b) Perception of Child’s Risk 

of Lead Exposure from Sources More Easily Tested?  

4. Do parents’ Childhood Experiences with Lead, Knowledge of Someone with 

Lead Exposure Consequences and Visual Cues mediate the relationship 

between a) income and Perception of Child’s Risk of Lead Exposure from 

Sources not Easily Tested and b) income and Perception of Child’s Risk of 

Lead Exposure from Sources More Easily Tested?  

 
Methodology 

 
Research Design and Context 

This study is a cross-sectional examination of the parent-level variables to include 

awareness factors, perceptions and behaviors related to protecting their children from 

exposure to lead.  Quantitative survey data was collected from parents who reside in 

communities of varying levels of risk of lead exposure in Durham, North Carolina.   

Lead is ranked as the number one environmental pollutant affecting the health of children 

(North Carolina Department of Environment and Natural Resources, 2010).  Based on a 

study by the Children’s Environmental Health Initiative at Duke University, children in 

Northeast Central Durham have elevated blood lead levels (BLLs) more than double the rate 

for Durham County.  Elevated BLLs have been associated almost exclusively with exposure 
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to lead paint (Miranda, Dolinoy, & Overstreet, 2002). In 2004 in Durham County, children 

were targeted for lead screening, largely based on their Medicaid status. However, out of 

7,768 children between the ages of 6 months and 6 years, only 54% were screened. Thus, a 

high percentage of parents remain unmotivated by efforts to have children tested for lead 

(North Carolina Department of Environment and Natural Resources, 2010). Also, although 

this area is historically low-income, it is increasingly characterized by property owners and 

residents of middle-class status (DeDreana Freeman, personal conversation, February 12, 

2011). 

Kim et al. (2008) determined the geographical boundaries of the communities at risk 

of lead exposure. This work is based on blood lead screening data at the individual tax parcel 

unit, US Census data at the track, block group and block levels (e.g., percentage of children in 

poverty, percentage of African-Americans), and tax assessor data of individual parcel units, 

including year of construction, renter/owner occupied status, date remodeled.  One 

practical application of this research has been to assign areas to one of four priority levels 

for interventions.  The current study uses this information to determine the level of risk for 

lead exposure where participants live.  

Data Collection 

Flyers inviting parents to participate were posted in churches, university student 

centers, a community health center, daycares and schools.  Initially, very few community 

members responded to the posted announcements.  Thus, the research team members 

approached participants at schools and daycares serving students in the target area, at 

libraries and churches located in the target area, and at neighborhood association meetings.  
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Participants were asked a set of screening questions, which were designed to ensure a sample 

of participants who parent a child that is between one and six years of age who lives in the 

same residence of the potential participant at least 5 days a week and who has lived in the 

same residence or a residence of similar lead exposure risk for 12 consecutive months.   

Each parent considered eligible was provided the informed consent form and survey.  

Research team members who approached parents at their homes left the materials with the 

participant and returned within 30-45 minutes to collect the completed informed consent 

form and survey.  Research team members who approached parents at daycares, schools and 

churches allowed parents to take the materials home, requesting their first names and a 

contact number so that the materials could be collected at a later date.  In most cases, these 

surveys were collected within one week.  When parents responded to postings about the 

study, a research team member met the parent and waited while the parent completed the 

survey. 

The level of risk of lead exposure was assessed by using the maps developed by Kim 

et al. (2008) that were color coded to indicate levels of high or low risk of lead exposure.  As 

mentioned, participants either completed surveys at their places of residence or in public 

locations.  In cases where participants completed surveys at their places of residence, 

researchers used the maps to ascertain if lots were located in higher or lower risk areas.  On 

the other hand, participants who completed the survey away from their homes used the map 

to indicate to the researcher where they lived.   
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Participants  

All study participants were adults who take care of a child aged one to six years who 

resides at least 15 days per month in the household.  All participants were residents of the 

city of Durham, North Carolina, where residents experience varying levels of risk of lead 

exposure (Kim et al., 2008).  Of the 124 parents who answered screening questions, 120 

accepted the invitation to participate in the study.  Of those who agreed to participate, 88.3% 

(n=106) returned the completed survey. A raffle for a $100 gift card provided incentive for 

participation.   

More than two-thirds of the participants reporting gender (n=102) were female 

(73.5%).  The number of female participants was significantly larger, χ2= 20.46, p<.001.  Of 

those reporting their race (n=102), 63.7% indicated Black or African-American, 32.4% 

indicated White, and 4.0% indicated Asian or ‘other’.  The group identifying as Black or 

African American was significantly larger than the other groups, χ2= 54.77, p<.001.  Only 

one participant indicated she is Hispanic or Latino.  Of the participants reporting household 

size (n= 102), most reported living in households with 3-5 members at least 15 days a month 

(73.5%).  Ten participants lived in households with 1-2 members (9.8%) while seventeen 

participants (16.7%) lived in households with more than 6 members.  The number of 

participants with household sizes between 3-5 members was significantly greater than those 

with smaller or larger household sizes, χ2= 74.88, p<.001. 

Of 104 participants, well over half reported living with only one child between the 

ages of 1 and 6 years (57.7%), while 28.8% reported living with two children, and 13.5% 

said they lived with three or more children. The youngest child over the age of one year 
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living with each participant ranged in age from 12-72 months (µ= 41.81).  At the time of the 

survey, 95.2% of the participants (n= 100) had lived with their youngest child in their current 

residence for at least 12 months.  Most parents (94.2%) lived full-time with the child, while 

the remaining participants reported a part-time living arrangement.   

Instrumentation 

Items on the survey prompted responses related to factors believed to influence 

health-protective behavior. The interview protocol included a set of screening questions and 

the main questionnaire.  The survey that follows contains 77 items; the majority of these 

items were designed to promote examination of participants’ knowledge and experiences 

with lead, participants’ beliefs about lead, participants’ perceptions of risk of child’s 

exposure to lead, participants’ perceptions of control over child’s exposure to lead, and 

participants’ actions to prevent children’s lead exposure.  The remaining items were for 

gathering demographic information about participants (i.e., participant gender, ethnicity and 

race, level of education and SES) and to create a logical survey flow.   

Scale Development.  The following describes the general strategy used to develop 

variable scales and subscales. SPSS software was used to execute principle components 

exploratory factor analyses on items with Likert-scale type responses as well as on binary 

items.  First, two cases were deleted because participants failed to respond to a significant 

number of items, so the scales resulting below are based on the responses of 104 participants.  

Next, item responses were screened and removed from potential analysis because they 

received few responses from participants or had low variance in responses (see Appendix D).   

Then an attempt was made to create scales rationally, according to item content.  In cases 
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where items did not load clearly onto a factor or where a scale’s reliability increased when 

the item was deleted, the respective items were removed from the scale (see Appendix D).  

Potential scales were then examined to determine if the items within the scales explained an 

adequate amount of variance.  If variance explained could have been increased by removing 

an item, then it was deleted from the scale. Resulting scales are based on Varimax rotations, 

and unless otherwise noted, extraction methods were based on eigenvalues greater than one.  

Reported below are reliability coefficients, means and standard deviations for each respective 

scale.  For both continuous and categorical items, the outcomes of each factor analysis are 

described alongside each set of relevant items discussed below. 

Participants’ knowledge and experiences with lead was assessed with items relevant 

to knowledge of lead as a salient issue in the community of residence and in their homes, 

receipt of information about the actual levels of lead in their immediate environments and in 

the child’s blood, and previous experience with actual lead exposure. Other items measuring 

knowledge and experience focused on if and how long participants have lived in areas and 

homes they knew to be contaminated with lead and Visual Cues related to risk of lead 

exposure.   

There were also items measuring participants’ beliefs about lead.  Of specific interest 

were participant beliefs about the sources of lead, about how to control lead exposure and 

about the harmful effects of childhood lead exposure.  

Participants were asked to provide information about their perceptions of risk and 

perceptions of control over their youngest child’s exposure to lead. Items about risk 

perceptions included lead exposure in home and neighborhood environments as well as in 
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places the child visits.  However, items about control over exposure from dust, paint, soil and 

toys specified control over lead exposure home environments only. 

Items associated with actions against lead were designed to measure the frequency to 

which parents engage in behaviors to protect their children against lead from common 

residential sources (water, soil, paint, dust) as well as from lead-contaminated toys. Also 

assessed were behaviors to seek information about lead. 

The reviewed research suggests that parents are potentially different on a number of 

factors related to health-protective behavior.  Dixon & Dixon’s (2002) framework for 

achieving integrated environmental health research is instructive for categorizing factors 

believed to act in concert in the production of health behavior.  As discussed earlier, the 

domains Dixon & Dixon (2002) describe are: 1) physiological domain, 2) vulnerability 

domain, 3) epistemological domain, and 4) health protection domain.   The present study did 

not make use of inquiry within the physiological domain.  Items related to the remaining 

three variable domains are described below. 

Vulnerability Domain.  Several socio-demographic characteristics have been used to 

describe populations vulnerable to environmental hazards as well as to describe populations 

with higher perceptions of risk and lower perceptions of control.   Studies of populations 

vulnerable to outcomes associated with environmental hazards suggest these groups can be 

described in terms of ethnicity and socioeconomic status (G. W. Evans & Kantrowitz, 2002; 

Lieu et al., 2002). Additionally, populations shown to have higher risk perceptions are female 

and non-white (Finucane et al., 2000; Palmer, 2003). Also, Cabrera & Leckie (2009) and 

Finucane et al. (2000) observed that women rate risks higher than men. Vaughan (1993) 
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showed no relationship between educational attainment and perceptions of risk and control, 

the current research will test this relationship.  Accordingly, this study explored the parents’ 

individual attributes through responses to five items.  Items relate to gender (Appendix A, 

item 23), ethnicity (Appendix A, item 24), race (Appendix A, item 25), educational 

attainment (Appendix A, item 26), and income (Appendix A, item 27). 

Epistemological Domain.  The goal of survey items that fell under the 

epistemological domain was to understand knowledge about lead and awareness levels.  

Research relevant to the current study suggests that knowledge construction is linked to 

personal experience and beliefs about past harm and that past experience with lead issues can 

be linked to behavior (Severtson et al., 2006; Vaughan, 1993).  Thus, this survey asked 

participants if and how long they resided in a community known to have lead problems 

during their childhood years (Appendix A: items 2 & 3) and/or during adulthood years 

(Appendix A: items 4 & 5). It also asked participants if and how long they resided in a house 

known to have lead problems during their childhood years (Appendix A: items 6a) and/or 

during adulthood years (Appendix A: items 6b).  

Participants were also asked to respond “yes” or “no” if they ever had been under a 

doctor’s care because of lead exposure, if they ever had to work hard at learning in school 

because of lead exposure, if at least one of their children ever had been under a doctor’s care 

because of lead exposure, if at least one of their children ever had to work hard at learning in 

school because of lead exposure, and if they knew someone who ever had to work hard at 

learning at school because of lead exposure (Appendix A; items 16a-f).  
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A factor analysis was performed on binary variables intended to reflect participants’ 

experiences with lead.  As noted in Appendix D, items 16a-d were not included in the 

analysis because of low variance in responses.  The following items were submitted to a 

factor analysis: was lead a problem in the neighborhood that you grew up in? (Appendix A, 

item 2), lead was a problem in the house I grew up in (Appendix A, item 6a), I know 

someone who has had to work hard at learning at school because of lead exposure 

(Appendix A, item16e) and I know someone who has been under a doctor’s care because of 

lead exposure (Appendix A, item 16f). As shown in Table 1, these items formed two factors, 

explaining 85.9% of the total variance in experiences with lead.  The first sub-scale, formed 

by items 2 and 6a explained 44.3% of variance in the sub-scale childhood experience with 

lead.  This scale was reliable (Cronbach’s Alpha= .86), m= .09, SD= .27.  Items 16e and 16f 

formed the second sub-scale Knowledge of Someone with Lead Exposure Consequences.  

These variables explained 41.5% of the variance in the sub-scale.  Also, it was reliable 

(Cronbach’s Alpha= .77), m= .13, SD= .30.
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Table 1  

Exploratory Factor Analysis Results for Experiences with Lead Sub-scales 

Item Factor Loadings Communalities 
1 2 

Was lead a problem in the 
neighborhood that you grew up 

in? 
.94  .88 

Lead was a problem in the house I 
grew up in. .94  .88 

I know someone who has been 
under a doctor’s care because of 

lead exposure  
 .91 .84 

I know someone who has had to 
work hard at learning at school 

because of lead exposure 
 .91 .84 

    
EIGENVALUE 1.82 1.61  

VARIANCE EXPLAINED 44.3% 41.5% 85.9% 
 

 

  To understand if participants’ were aware of the actual or potential for lead exposure 

for their children, they were asked to respond to items that related to objective knowledge of 

exposure.  They were asked if they knew the results of any tests of their child’s blood lead 

levels to be high enough to cause concern (Appendix A, items 8a). Additionally, they were 

asked if they knew the results if any tests for lead in paint, dust or soil in and around their 

homes were positive or negative (Appendix A, items 8b-8d, item 9).    

Items 8a-d and 9 were submitted to a factor analysis as binary variables.  Responses 

indicating participants had knowledge of level of risk of exposure were contrasted with 
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participant responses indicating no level of risk of exposure.  For example, for item 8a, 

results of my child’s blood lead levels are, “I don’t know if it is high enough to cause 

concern” and “to my knowledge, my child’s blood lead levels have not been tested for lead” 

were coded “0” for no knowledge of level of risk. Responses “not high enough to cause 

concern” and “high enough to cause concern” were coded “1” for knowledge of level of risk.  

Similarly, for item 8b, results of tests for lead in the paint on my home’s interior surfaces 

tested “negative” or “to my knowledge the paint inside my home has not been tested for 

lead” were coded “0” for no knowledge of level of risk and “positive” was coded “1” for 

knowledge of level of risk. 

A single factor formed from these items; however, 8a loaded poorly onto the factor.  

Consequently, it was dropped from the analysis.  As shown in Table 2, the remaining items 

explained 75.3% of the variance in knowledge of levels of lead exposure risk.  This scale was 

reliable (Cronbach’s Alpha= .89), m= .26, SD= .38.
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Table 2  

Exploratory Factor Analysis Results for Knowledge of Levels of Lead Exposure Risk Scale 

 

Item Factor Loading Communalities 
1 

Results of tests for lead in the paint on my 
home’s interior surfaces tested… 0.88 0.78 

Results of tests for lead in the paint on my 
home’s exterior surfaces tested… 0.92 0.85 

Results of tests for lead in the dust in my 
home were… 0.92 0.84 

Results of tests for lead in the soil around 
my home were… 0.74 0.55 

   
EIGENVALUE 3.01 

 TOTAL VARIANCE EXPLAINED   75.3%  
 

 

To understand participant awareness based on Visual Cues implying possible exposed 

lead, they were also asked to rate on a five-point Likert scale (1= never, 5= always)  how 

often they see deteriorating paint in their neighborhoods and homes that may be 

contaminated with lead (Appendix A; item 7a-7b).  As shown in Table 3, when submitted to 

a factor analysis, these items constituted a reliable scale (Cronbach’s Alpha= .67) that 

explained 75.9% of the total variance in the measure (m= .89, SD= .81). 
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Table 3  

Exploratory Factor Analysis Results for Visual Cues Scale  

 

Item Factor Loading Communalities 
1 

How often do you see deteriorating paint in 
your neighborhood that may be 

contaminated with lead? 
0.87 0.76 

How often do you see deteriorating paint in 
your home that may be contaminated with 

lead? 
0.87 0.76 

   
EIGENVALUE 1.52 

 TOTAL VARIANCE EXPLAINED   75.9%  
 

 

Having knowledge about a particular hazard has been connected to protective 

behavior (Vaughan, 1993), perceptions of risk (Strong et al., 2009) and perceptions of control 

(T. A. Arcury et al., 2001). A series of items documented participants’ general knowledge of 

lead.  Each statement’s response options are “true” or “false”.  Example items include, if you 

believe there is lead in your drinking water, you should let the water run warm from the tap 

before using it to drink or cook and Emmanuel’s teachers have always expressed concern 

about his ability to focus and control his behavior.  Emmanuel’s blood should be tested for 

lead to determine if lead exposure could be the reason.  The remaining items are shown in 

Appendix A (items 1a-j).   

To determine a General Knowledge scale, all general knowledge items (e.g., 1a-j) 

were submitted to a factor analysis.  However, all items failed to produce a reliable scale.  
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Subsequently, items some toys have lead paint on them (Appendix A, item 1e), lead exposure 

can cause serious health problems (Appendix A, item 1h), and research has shown that lead 

exposure is related learning ability (Appendix A, item 1i) were submitted to a factor 

analysis.  As shown in Table 4, together, they produced a reliable scale (Cronbach’s Alpha= 

.67) that explains 61.7% of the total variance in general knowledge about lead.  The scale 

mean was m= .83 (SD= .28).           

 

Table 4  

Exploratory Factor Analysis Results for General Knowledge Scale  

 

Item Factor Loading Communalities 
1 

Some toys have lead paint on them 0.84 0.70 

Lead exposure can cause serious health 
problems 0.73 0.53 

Research has shown that lead exposure is 
related to learning ability 0.78 0.61 

   
EIGENVALUE 1.85 

 TOTAL VARIANCE EXPLAINED   61.7%  
 

 

Risk perception was measured through responses to Likert-type items where 

participants were asked to rate how strongly they agreed they were concerned about their 

children being exposed to lead from various sources (1= strongly disagree, 5= strongly 
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agree).  Participants were also allowed to respond does not apply to my living situation when 

appropriate.  Targeted for measure were concerns about exposure arising from dust, paint, 

soil and toys in the home (Appendix A, items 14a-d) as well as from renovations or repairs 

that were occurring in the home and in homes close to the residence (Appendix A, items 14e-

f).  In addition, they were asked about their level of concern regarding their children’s 

exposure to lead in paint and soil at places children visit (Appendix A, items 14g-h). For the 

sake of analysis, does not apply responses were coded “1” as were the strongly disagree 

responses.   

Based on the exploratory factor analysis, items about concern regarding toys in the 

home (Appendix A, item 14d), renovations being done in homes nearby (Appendix A, item 

14f), paint on the walls, windows or furniture of places the child visits (Appendix A, item 

14g), and soil around places the child visits (Appendix A, item 14h) created one factor 

measuring perception of risk of exposure from sources not easily tested.  Items concerning 

dust within the home (Appendix A, item 14a), paint on the walls, windows or furniture of my 

home (Appendix A, item 14b), soil around the home (Appendix A, item 14c), and 

renovations or repairs being done in the home (Appendix A, item 14e) created a second 

factor measuring perception of risk of exposure from sources more easily tested.  As shown 

in Table 5, these two factors explained 68.7% of the total variance in perception of risk. The 

scale for perception of risk of exposure from sources not easily tested explained 36.8% of the 

total variance and was reliable (Cronbach’s Alpha = .83), m= 2.61,   SD= 1.12.  The scale for 

perception of risk of exposure from sources more easily tested explained 31.9% of the total 

variance and also was reliable (Cronbach’s Alpha= .86), m= 2.51, SD= 1.19. 
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Table 5  
 
Exploratory Factor Analysis Results for Perception of Risk Sub-scales  

 

Item Factor Loadings Communalities 
1 2 

I am concerned about my child being exposed to lead from: 

Soil around places my child visits 0.81  .74 

Paint on walls, windows or 
furniture of places my child visits 0.75  .76 

Toys in my home  0.82  .69 

Renovations being done at homes 
close to mine 0.58  .50 

Paint on the walls, windows or 
furniture of my home  .89 .82 

Dust within my home  .75 .63 

Soil around my home  .79 .72 

Renovations or repairs being done 
in my home  .71 .65 

    
EIGENVALUE 4.55 .95  

VARIANCE EXPLAINED 36.8% 31.9% 68.7% 
 

 

Perceptions of control were measured through responses to items corresponding to a 

5-point scale (1= strongly disagree, 5= strongly agree).  These items asked participants the 

degree to which they believe they have control over their child’s exposure to lead-

contaminated dust (Appendix A, item 15a), to lead-contaminated paint in the home 
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(Appendix A, item 15b), and to lead-contaminated soil in the home (Appendix A, item 15c). 

Similarly, participants rated their agreement with statements about whether they could keep 

their children from putting their mouths on windowsills at home (Appendix A, item 15d), 

whether they could make sure their children wash their hands before eating at home 

(Appendix A, item 15e), and whether they could make sure their children do not put toys in 

their mouths at home (Appendix A, item 15f). 

Based on an exploratory factor analysis, these items constitute a single factor that 

could be used in further analyses.  As shown in Table 6, together, they explained 67.6% of 

the variance in the extent to which parents perceived control over lead exposure in their 

children.  Each respondent’s total score for the six items was calculated and averaged for the 

perception of control measure (m= 3.94, S. D= 1.03; Cronbach’s Alpha= 0.90).   
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Table 6  

Exploratory Factor Analysis Results for Perception of Control Scale  

 

Item Factor Loading Communalities 
1 

I can keep my child from being exposed to 
lead-contaminated dust at home 0.88 0.78 

I can keep my child from being exposed to 
lead-contaminated paint at home 0.85 0.73 

I can stop my child from putting his/her 
mouth on window sills at home  0.83 0.69 

I can make sure my child washes his/her 
hands before eating at home 0.83 0.68 

I can keep my child from being exposed to 
lead-contaminated soil at home 0.78 0.61 

I can make sure my child does not put toys 
in his/her mouth at home 0.76 0.57 

   
EIGENVALUE 4.06  

 TOTAL VARIANCE EXPLAINED   67.6%  
 

 

Health Protection Domain.  Similar to studies done on behaviors to prevent or 

reduce exposure to pesticides (D. Evans et al., 2002; P. Rao et al., 2006a; Strong et al., 2009), 

the current study is interested in specific behaviors to prevent or reduce children’s risk of 

lead exposure.  There were two sets of protective behaviors examined: those that protect 

children from residence-based sources of lead (i.e., dust, paint, soil, water) and those that 

protect children from lead in toys.  While lead paint is the largest source of lead exposure, 

specific behaviors related to protecting children from lead in toys also was of interest in this 
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study because this problem affects a large demographic of children. Toys recalled due to lead 

contamination are extremely popular and have been pulled from the shelves of retailers with 

a low-income customer base as well as retailers with a higher-income, college-educated 

customer base (Target, 2011).  Exploring behaviors related to an issue that presents risk at 

multiple socioeconomic levels allows one to examine if variance in behavior to reduce child 

exposure to a specific, yet widespread, source of lead is associated with socioeconomic 

variables and/or past experience with lead.   

Environmental and health protection agencies have endorsed specific actions for 

preventing or reducing children’s risk of lead exposure from soil, water, residential paint and 

dust and toys (Environmental Protection Agency, n.d., Partnership Effort for the 

Advancement of Children’s Health/Clear Corps, 2009).  These recommendations provide the 

basis for the survey items that measured participant protective actions.  Using a Likert-type 

response scale, the first set of items assessed how often participants take precautionary 

housekeeping actions (1= never, 5= every day).  They focused on wiping down windowsills 

and frames, mopping, vacuuming, checking for toys on recall lists, and washing toys and 

disposing of toys with chipped paint or vinyl (Appendix A, items18a-g).   

These items were submitted to a factor analysis. A two-factor solution resulted with 

responses explaining 68.4% of variance in frequency of protective behaviors.  However, two 

items, in my home, windowsills and frames are wiped down (Appendix A, item 18a) and 

upholstery in my home is vacuumed (Appendix A, item 18d) did not distinctly load onto 

either factor.  Hence, a one-factor solution was forced, that explained 53.3% of the variance.  

In attempts to explain more variance, the items that cross loaded in the two-factor solution 
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were dropped (18a & 18d).  With the remaining five items, a two-factor solution resulted, 

this time explaining 74.3% of the variance in frequency of protective behaviors, as shown in 

Table 7.  Responses to items I look at recall lists to find out if toys in my home have been 

recalled because of lead paint (Appendix A, item18e), I wash my child’s toys (Appendix A, 

item 18f), and I check my child’s toys for cracks or chipping paint (Appendix A, item 18g) 

formed the scale measuring Toy Maintenance Behavior (Cronbach’s Alpha= .80, m= 1.31, 

SD= 1.03) and items in my home, floors are mopped (Appendix A, item18b) and carpets in 

my home are vacuumed (Appendix A, item 18c) formed the scale measuring Floor 

Maintenance Behavior (Cronbach’s Alpha= .66, µ= 2.77, SD= .79).   

 

Table 7  

Exploratory Factor Analysis Results for Protective Housekeeping Behaviors 

Item Factor Loading Communalities 
1 2 

I look at recall lists to find out if 
toys in my home have been 

recalled because of lead paint 
0.85  .72 

I wash my child’s toys 0.85  .79 

I check my child’s toys for 
cracks or chipping paint 0.79  .70 

Carpets in my home are 
vacuumed  .90 .80 

In my home, floors are mopped  .78 .72 

    
EIGENVALUE 2.66 1.08  

VARIANCE EXPLAINED 43.8% 31.0% 74.7% 
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Other items asked about other risk-avoidance strategies: covering soil known to be 

lead-contaminated (Appendix A, item 10); removing clothes contaminated by lead due to 

work or hobby activities (Appendix A, item 12b), seeking information from various sources 

(Appendix A, item 17a-i), testing for lead in areas of repair or renovation (Appendix A, item 

21), and using a contractor for repair or renovation who is trained in lead-safe practices 

(Appendix A, item 22). 

Responses to items 10 and 12b were dependent on participant situations (e.g., if 

someone in the household had a job or hobby that could lead to lead exposure, did that 

person remove work clothes immediately).  Based on the response skip pattern, few 

participants were led to answer these items, and as a result, these items had low response 

rates.  Responses to items 17i, 21 and 22 were largely homogeneous, with only one or 

participants affirming they had performed a risk-adverse behavior.  All items with low 

response rates and low variance were not included in the following analysis to develop a 

scale to measure risk-avoidance behaviors.  

Items related to information seeking from neighbors (Appendix A, item 17a), from 

friends outside of the neighborhood (Appendix A, item 17b), from family members 

(Appendix A, item 17c), from a social worker (Appendix A, item 17f) and from one’s 

landlord (Appendix A, item 17g) were submitted to a factor analysis.  As shown in Table 8, a 

one-factor solution explained 61.7% of the total variance in the scale to measure in 

Knowledge-Seeking Behavior.  This scale was highly reliable (Cronbach’s Alpha= .84), m= 

.11, SD= .24. 

 



 

62 

Table 8  

Exploratory Factor Analysis Results for Knowledge-seeking Behavior 

 

Item Factor Loading Communalities 
1 

Over the last year, have you tried to find out information about lead through any of the 
following? 

Neighbors 0.66 0.43 

Friends outside your neighborhood 0.73 0.54 

Family 0.84 0.71 
A social worker 0.84 0.71 

Your landlord 0.84 0.70 

   
EIGENVALUE 3.08  

 TOTAL VARIANCE EXPLAINED   61.7%  
 

 

Participants’ frequency of removing shoes at the door (Appendix A, items19a-b), 

using lead test kits to test toys (Appendix A, item 19c), and making sure children cannot 

reach windowsills from their cribs or beds (Appendix A, 19d) were also designed to measure 

risk avoidance behaviors.  Responses to these four items were measured on a Likert-scale (1= 

never, 5= always) and submitted to a factor analysis that resulted in a two-factor solution.  

The item I make sure that my child cannot reach windowsills from his or her crib or bed 

(Appendix A, item 19d) did not load on either factor.  The item I use a lead test kit to do a 

lead test on toys that come into my home (Appendix A, item 19c) was the sole item loading 

onto the second factor.  Thus, these two items were dropped from the analysis.  The 

remaining two factors when we enter our home, household members remove shoes at the 
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door (Appendix A, item 19a) and when guests are entering our home, they are asked to 

remove their shoes (Appendix A, item 19b) explained 88.9% of the variance in protective 

shoe removal behaviors.  As shown in Table 9, this scale was reliable (Cronbach’s Alpha= 

.88), m= 1.63, SD= 1.35.   

 

Table 9  

Exploratory Factor Analysis Results for Protective Shoe Removal Behaviors 

Item Factor Loading Communalities 
1 

 When we enter our home, 
household members remove shoes 

at the door 
0.94  0.89 

When guests are entering our 
home, they are asked to remove 

their shoes 
0.94  0.89 

   
EIGENVALUE 1.78  

VARIANCE EXPLAINED  88.9% 
 

 
 

Data Analysis 
Missing Data 

 
There was a moderate amount of missing data.  To prepare the dataset for analyses, 

first each case was evaluated for missing responses.  Participants who did not answer at least 

50% of all survey items were removed from the study; there were two such participants.  As 

a result, of the 106 original participants, the evaluations of data and data analyses that follow 

are based on data from 104 (98.1%) participants. 
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Next, all variables in the data set were evaluated for missing data, skewness and 

kurtosis.  Also, several items were deleted because of low variance or because of a low 

response rate (see list of items in Appendix D).  Before scales were created, some items were 

assumed to belong to a set of items measuring a single construct (e.g., items with response 

prompts related to risk perception or control perception).  Where participants answered at 

least half of the questions in a set, as suggested by Tabachnick & Fidell (2001), any missing 

responses were imputed by calculating the ratio between the total score for the items the 

participant did answer and the actual number of items answered.  This technique was used to 

eliminate missing data for item set #15, where one participant did not answer three of six 

items; for item set #18 where three participants did not answer two of seven items and one 

participant did not answer one of the seven items; and for item #19 where two participants 

did not answer one of four items.   

Distribution of Variables and Data Set Transformation 
 
Of the twelve scaled variables, nine were significantly skewed (p< .05)2.  Of those, 

eight were also significantly kurtotic (p< .05)3

                                                 
2 Z-scores were calculated to test the significance level of skewness 

.  Several transformations were attempted to 

normalize the distributions, and through transformation, skewness was reduced for all 

variables.  However, as shown in Table 10, skewness remained significant for five variables.  

Similarly, transformation reduced kurtosis for six of the affected variables, but kurtosis 

remained significant for four of those variables.  Also, after transformation to correct 

skewness, two variables, Visual Cues and Knowledge of Levels of Lead Exposure Risk 

became significantly kurtotic.  Transformations to correct kurtosis were not attempted for 

3 Z-scores were calculated to test the significance level of kurtosis 
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Perception of Risk of Exposure from Sources More Easily Tested and Protective Shoe 

Removal Behavior because these variables did not exhibit significant skew. 

 
Table 10  

Variable Transformations to Reduce Skewness and Kurtosis  

Variable 

Skew 
before 

Transfor-
mation 

Kurtosis 
before 

Transfor-
mation 

Transfor-
mation 

that 
reduced 
skew the 

most 

Skew 
after 

Transfor-
mation 

Kurtosis 
post- 

Transfor-
mation 

Transfor-
mation 

improved 
Normality of 
Distribution? 

General 
Knowledge 
about Lead, 
percentage 
 

  -.59* -.42 Reflect & 
Log10 .33    -.66 Y 

General 
Knowledge 
about Lead, 
scaled 
 

-1.61** 1.70** Square 
Root 1.47** 1.09* N 

Childhood 
Experiences 
with Lead 
 

  2.93** 7.14** Square 
Root  2.69**   5.56** N 

Visual Cues 
      0.60* -0.09 Log10    0.14   -1.11* Y 

Knowledge 
of Levels of 
Lead 
Exposure 
Risk 
 

  1.03** -0.62 Square 
Root  0.74**    -

1.29** N 
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Table 10 (continued) 
 
Perception of 
Risk of 
Exposure 
from Sources 
Not Easily 
Tested 
 

0.12 -0.88 None 0.12    -0.88  

Perception of 
Risk of 
Exposure 
from Sources 
More Easily 
Tested 

0.23 -1.08* None 0.23 -1.08*  

Perception of 
Control 
 

-1.31** 1.32** Relfect & 
Log10 0.41 -0.62 Y 

Knowledge of 
Someone with 
Lead 
Exposure 
Consequences 
 

2.19** 3.39** Square 
Root 1.89** 1.82** N 

Knowledge-
seeking  
Behavior 
 

2.39** 5.00** Square 
Root 1.71**    1.46** N 

Frequency of 
Floor  
Maintenance 
 

-0.98** 2.18** Log10 -0.33 0.34 Y 

Frequency of 
Toy  
Maintenance 
 

0.81**      0.11 Log10     0.26 -0.78 Y 

Protective 
Shoe  
Removal 
Behavior 

     0.33 -1.06* None 0.33 -1.06*  

*skewness or kurtosis significant at the .05 level 
**skewness or kurtosis significant at the .01 level 
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Data Analyses and Hypothesis Testing 
 
Predictive results are based on multivariate regressions.  These analyses followed a 

trimming approach (Linblad, 2004).  Bivariate correlations were run to determine the 

significance of each predictor on each outcome measure.  Next, significant predictors were 

entered into the final model.  Standardized beta coefficients were used as effect size 

parameters.  In each instance a regression model was required, two regression models were 

run, once with non-transformed variables and then with transformed variables. Next, the p-

values for each predictor and R-squared values were examined to determine if the models 

gave the same pattern of results.  In each analysis, there was little difference between results 

with non-transformed variables and transformed variables, so all results presented below are 

based on analyses with non-transformed variables. 

Where appropriate, meditational analysis was done in accordance with the steps 

outlined by Baron and Kenny (1986), whereby a bivariate regression is run on the key 

predictor and criterion variables, and the potential intervening variable is tested in the 

relationship between the key variables (Baron & Kenny, 1986).  For these and all regression 

analyses, standardized beta coefficients were used as effect size parameters, and a statistical 

significance of p< .05 was used. 

Results 

Descriptive Analyses 
 

Participant Residential Risk Status According to Sociodemographic Attributes.  

Based on objective measures, 49.5% participants’ homes (n=101) were located in high risk 

areas.  Residential risk level was examined for differences in seven demographic variables.  
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As shown in Table 11, of those, three were found to be significant.  Comparisons of the risk 

levels between African-American (n=65) and White (n=32) participants demonstrated 

disproportionate potential for lead exposure.   Based on a chi-square test of distribution, race 

was significantly associated with living in a neighborhood of high risk, χ2= 23.3, p< .001.  

The odds of African-Americans living in high risk areas were 11.32 times higher than for 

their White counterparts.   

Another noteworthy result is that a larger proportion of participants with higher 

income levels lived in lower risk areas than those with low income.  Indeed, participants’ 

reported income was related to the residential risk level, χ2= 44.7, p< .001.  More than 90% 

of participants reporting incomes of $75,000 or more lived in low risk areas, while 96% of 

participants reporting incomes less than $14,999 lived in high risk areas. 

Participants who had two or fewer children between the ages of 1 and 6 years living 

in the household were compared to those who had three or more children of that age group 

according to residential risk status.  A significantly higher proportion of participants living in 

higher risk areas had three or more children than those living in low risk areas, χ2= 8.33,  

p< .001.   
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Table 11  
 
Participant Demographics by Objective Risk Level 

  

Low Risk Parcel High Risk Parcel 
 

 

n 

% of all 
participants 

with 
characteristic n 

% of all 
participants 

with 
characteristic 

participants 
responding 
to category 

total 
number of 

participants 
responding 

across 
categories 

male  15   55.6% 12  44.4%  27c 99 
female 35   48.6% 37  51.4% 72 

      
 

Whitea 27   84.4% 5  15.6%  32c 
97 Black or Af-Amb 21   32.3% 44  67.7% 65 

Asian 2 100.0% 0   0.0% 2 

      
 

non-Hispanic 50   51.0% 48   49.0% 98 99 

      
 

at least 12 
months at current 

residence 
51   51.0% 49   49.0% 100 101 

       
participant is 

biological parent 51   50.5% 50   49.5% 101 101 

       
youngest child 

resides full-time 
with participant 

49   49.0% 51   51.0% 100 101 

       
only one child 

aged 1-6yrs 
living in 

household 

35   56.5% 25   40.3% 60 101 
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Table 11 (continued) 

   

two children 
aged 1-6yrs 

living in 
household 

15   51.7% 14  48.3% 29 

Table 11 (continued) 
   

three or more 
children aged 1-6 

living in 
household*** 

1   8.3% 11  91.7% 12 

      
 

income less than 
$14,999a 1    4.0% 23  96.0% 24 

95 

income between 
$15,000-$24,999 3   30.0% 7  70.0% 10 

income between 
$25,000-$54,999 10   47.6% 11  52.4% 21 

income between 
$55,000-$74,999 7   72.7% 4  27.3% 11 

income more 
than $75,000a 27   100.0% 2   0.0% 29 

aSignificant χ2 based on comparison across residential risk levels, p<.001 
bSignificant χ2 based on comparison across residential risk levels, p<.01 
cSignificant χ2 based on comparison within demographic characteristic, p<.001 
 

 

Participant Awareness of Neighborhood and Household Risk.  According to 

objective measures, although about half of the participants lived in lead-contaminated 

neighborhoods, 89.1% (n=50) of participants living in higher-risk areas did not perceive 

themselves to be currently living in a neighborhood with lead problems. Also, 90.0% (n=50) 

of high-risk participants responded that lead was not a problem in their current homes. 
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About half of all participants (49.5%; n=101) were not aware of their youngest child’s blood 

lead levels (BLLs) having been tested.  Also, 38.6% (n=101) reported that their child’s BLLs 

were not high enough to cause concern. About a tenth of participants (9.9%; n=101) reported 

they did not know whether their child’s BLLs were high enough to cause concern.  No 

participants reported knowing that their child’s BLLs were high enough to cause concern.  

Based on a Pearson Chi-Square test, high and low risk participants (i.e., measured 

objectively) did not differ in this area of awareness. 

Thirty-four participants (n=101) knew the results of tests on interior painted surfaces, 

and of those, 3 participants (8.8 %, n=34) reported the results of the test were positive for 

lead.  Similarly, 32 participants (n= 101) reported knowing the results of lead tests done on 

exterior painted surfaces, and of those, 4 participants (12.5%, n=32) reported positive tests 

for lead.  Twenty-five participants (24.8%, n=101) reported knowing that their dust was 

contaminated and only two of those participants reported learning that dust samples were 

contaminated with lead.  Eighteen participants (17.8%; n= 101) reported knowing the results 

of soil tests for lead.  Of them, only one participant reported soil tests as positive for lead.  

Overall, about a third of all participants knew the results of a lead test on at least one 

potentially contaminated residential source (38.7%; n= 101), but only five participants 

confirmed there was indeed at least one source of lead at their respective residences.   

Predictive Analyses 
 
Research Question 1: To what extent do parent Perceptions of Risk of Exposure from Sources 

not Easily Tested, Perceptions of Risk of Exposure from Sources More Easily Tested, and 

Perception of Control predict parent behaviors to protect children from lead exposure (i.e., 
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Knowledge-seeking Behavior, Toy Maintenance Behavior, Floor Maintenance Behavior, and 

Shoe Removal Behavior)? 

First, correlations among the criterion variables were examined.  As shown in Table 

12, the variables showed low to moderate intercorrelation, with correlations ranging from .08 

to .40.  Thus, the analyses that follow are based on attempts to model the effects of the set of 

predictors on each criterion.   

 
Table 12  

Correlations among Outcomes Variables for Research Question 1 

  
Toy 

Maintenance 
Behavior 

Floor 
Maintenance 

Behavior 

Shoe Removal 
Behavior 

Knowledge-seeking 
Behavior .29** 0.08 0.04 

Toy Maintenance 
Behavior  .40** 0.01 

Floor Maintenance 
Behavior     0.12 

**Correlation is significant at the 0.01 level (2-tailed). 
 
 

Next, an analysis was conducted to examine the degree to which Knowledge-Seeking 

Behavior could be predicted by Perceptions of Risk of Exposure from Sources not Easily 

Tested, Perceptions of Risk of Exposure from Sources More Easily Tested, and Perception of 

Control. As shown in Table 13, bivariate correlations of the predictor variables and 

Knowledge-seeking Behavior ranged from 0.02 to 0.12 and were not significant.  The 

multivariate level analysis was not conducted. 
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Table 13  
 

Bivariate Correlations among Perception Measures and Behavioral Outcome Measures 

  

Knowledge-
seeking 

Behavior 

Toy 
Maintenance 

Behavior 

Floor 
Maintenance 

Behavior 

Shoe 
Removal 
Behavior 

Perception of Risk 
of Exposure from 
Sources not Easily 
Tested 

 0.12 0.04 0.09 0.06 

Perception of Risk 
of Exposure from 
Sources More 
Easily Tested 

 0.14 0.00 0.14 -0.09 

Perception of 
Control  0.02 0.02  0.21* -0.09 

*Correlation is significant at the 0.05 level (2-tailed). 

 

  Next, an analysis was done to examine the degree to which Perceptions of Risk of 

Exposure from Sources not Easily Tested, Perceptions of Risk of Exposure from Sources 

More Easily Tested and Perception of Control could predict Toy Maintenance Behavior. As 

shown in Table 13, bivariate correlations between the predictors and Toy Maintenance 

Behavior ranged from 0.00 to 0.04 and were not significant.  The multivariate analysis was 

not conducted.    

 A third analysis examined the degree to which Floor Maintenance Behavior could be 

predicted by Perceptions of Risk of Exposure from Sources not Easily Tested, Perceptions of 

Risk of Exposure from Sources More Easily Tested, and Perception of Control.  Bivariate 

correlations of the predictor variables and Floor Maintenance Behavior ranged from 0.09 to 
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0.21.  As shown in Table 13, of the three predictors, only Perception of Control showed a 

significant predictive relationship with Floor Maintenance Behavior, r(92)= 0.21, p< .05. 

The multivariate analysis was not conducted.     

Finally, an analysis was conducted to examine the degree to which Shoe Removal 

Behavior could be predicted by Perceptions of Risk of Exposure from Sources not Easily 

Tested, Perceptions of Risk of Exposure from Sources More Easily Tested, and Perception of 

Control. As shown in Table 13, bivariate correlations were not significant and ranged from -

0.09 to 0.06.  The multivariate level analysis was not conducted. 

Thus, in general, perceptions of risk and control did not predict parents’ behaviors to 

protect children from lead. The one exception is that an increased perception of control 

significantly predicted increases in the frequency of floor maintenance behavior. 

Research Question 2: Does parent Perception of Control mediate the relationship between 

parent General Knowledge of Lead and their behaviors to protect children (i.e., Seeking 

Knowledge about Lead, Toy Maintenance Behavior, Floor Maintenance Behavior, and Shoe 

Removal Behavior)? 

Perception of Control was tested as a mediator in the relationship between parent 

General Knowledge of Lead and Seeking Knowledge Behavior.  For the following analyses, 

the percentage of correct answers to items 1a-1j was calculated to create the variable General 

Knowledge about Lead. 4

                                                 
4 Based on the factor analysis, only three of ten knowledge items loaded together to form the General 
Knowledge about Lead scale.  However, scores based on percent of correct responses to all ten items were 
highly correlated with the scaled variable [r(99)= .79, p< .001]. Also, the items that loaded together in the 
factor analysis were not conceptually interpretable. Thus, in order to retain as many items as possible and to 
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First, steps were followed for an analysis to test Perception of Control as a mediator 

where General Knowledge about Lead was examined as the main predictor of Seeking 

General Knowledge about Lead, Toy Maintenance Behavior, Floor Maintenance Behavior 

and Shoe Removal Behavior.  At the bivariate level, scores on the General Knowledge about 

Lead measure significantly predicted Floor Maintenance Behavior scores, β= -0.24, p= .02.  

As shown in Table 14, all other outcome variables were not significantly predicted by 

General Knowledge about Lead, so no further steps were taken to look at the main 

relationship between General Knowledge and those three behaviors.  Next, the relationship 

between Perceptions of Control and General Knowledge about Lead scores was examined.  

This relationship was not significant, β= -.03, p= .76, eliminating the need to test Perception 

of Control as a mediator in the relationship between General Knowledge about Lead and 

Floor Maintenance Behavior.   

                                                                                                                                                       
facilitate interpretation, the General Knowledge about Lead variable used to address Research Question 2 is 
based on the percentage of items correctly answered. 
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Table 14  

Bivariate Relationships between Predictors and General Knowledge about Lead 

  
  

General 
Knowledge about 

Lead 
Predictorsa β 

Knowledge-seeking Behavior -0.05 

Toy Maintenance Behavior -0.19 

Floor Maintenance Behavior    -0.24** 

Shoe Removal Behavior 0.19 
**Correlation is significant at the 0.01 level (2-tailed). 
a non-transformed  
Note. β=standardized regression coefficient 
 
 
   

  Next, the variables were examined in a mediation analysis to test General Knowledge 

about Lead, Toy Maintenance Behavior, Floor Maintenance Behavior and Shoe Removal 

Behavior as the main outcome variable; and Perception of Control as a mediator.  General 

Knowledge about Lead significantly predicted Floor Maintenance Behavior β=  -0.32, p< .01 

and Shoe Removal Behavior, β=  -.020, p= .04.  However, scores for General Knowledge 

about Lead was not a significant predictor of Perception of Control.  The role of Perception 

of Control as a mediator was not further tested. 

Research Question 3: Do parents’ gender, race, Childhood Experiences with Lead, 

Knowledge of Someone with Lead Exposure Consequences, Visual Cues and Perception of 

Control significantly correlate with a) Perception of Child’s Risk of Lead Exposure from 
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Sources not Easily Tested and b) Perception of Child’s Risk of Lead Exposure from Sources 

More Easily Tested?  

 A t-test was performed to determine the extent of the relationship between gender and  

Perception of Child’s Risk of Lead Exposure from Sources not Easily Tested.  This 

relationship was not significant, t= -.14, p= .89.  Also, Gender’s relationship with Perception 

of Child’s Risk of Lead Exposure from Sources More Easily Tested was not significant, t= 

.51, p= .61.    

 A One-way ANOVA was conducted to determine the relationship between race and 

Perception of Child’s Risk of Lead Exposure from Sources not Easily Tested.  This 

relationship was not significant, F(3, 80)= 1.74, p= .17.  The relationship between Race and 

Perception of Child’s Risk of Lead Exposure from Sources More Easily Tested also was not 

significant, F(3,74)= .59, p= .62.   

 As shown in Table 15, Pearson correlations were calculated to determine a series of 

bivariate relationships.  There was no significant relationship between the either of the 

outcome variables and Childhood Experiences with Lead and Perception of Control.  The 

variable Knowledge of Someone with Lead Exposure Consequences was significantly 

associated with Perception of Risk of Lead Exposure from Sources not Easily Tested, r(84)= 

0.27, p= .01 but not with Perception of Child’s Risk of Lead Exposure from Sources More 

Easily Tested.  Visual Cues was significantly correlated with Perception of Child’s Risk of 

Lead Exposure from Sources More Easily Tested, r(75)= .44, p= .001, but not with 

Perception of Child’s Risk of Lead Exposure from Sources not Easily Tested.   
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Table 15  
 

Risk Perception Correlations with Key Variables 

 

Perception of Risk of 
Lead from Sources not 

Easily Tested 

Perception of Risk of 
Lead from Sources 
More Easily Tested 

Childhood 
Experiences with 

Lead 
0.11 0.09 

Knowledge of 
Someone with Lead 

Exposure 
Consequences 

   0.27** 0.15 

Visual Cues 0.15      0.44*** 

Perception of Control 0.09 0.05 

  **Correlation is significant at the 0.01 level (2-tailed). 
***Correlation is significant at the 0.001 level (2-tailed). 
 
 
Research Question 4: (a) Is the relationship between Household Income and Perception of 

Child’s Risk of Lead Exposure From Sources not Easily Tested mediated by parents’ 

Childhood Experiences with Lead, Knowledge of Someone with Lead Exposure 

Consequences or Visual Cues?; (b) Is the relationship between Household Income and 

Perception of Child’s Risk of Lead Exposure From Sources More Easily Tested mediated by 

parents’ Childhood Experiences with Lead, Knowledge of Someone with Lead Exposure 

Consequences or Visual Cues? 

 The previous analysis indicated that Perception of Child’s Risk of Lead Exposure 

from Sources not Easily tested was significantly correlated only to Knowledge of Someone 

with Lead Exposure Consequences.  Thus, I only tested whether Knowledge of Someone 
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with Lead Exposure Consequences mediates the relationship between Household Income and 

Perception of Child’s Risk of Lead Exposure from Sources not Easily Tested. A bivariate 

regression showed that Household Income was not a significant predictor of this perception 

measure, F(7, 73)= 1.62, p= .14.  Thus, the meditational analysis was concluded.  

In the previous analysis (for Research Question #3), Perception of Risk from Sources 

More Easily Tested correlated significantly only with the Visual Cues measure. However, a 

bivariate regression showed that Household Income was not a significant predictor of this 

Perception of Risk from Sources More Easily Tested, F(7, 68)= 1.91, p= .08. As such, the 

meditational analysis was concluded. 

Post-Hoc Analyses 
 

A key variable in this study was perception of risk.  However, there was the opportunity to 

obtain data that assessed the objective level of risk for lead exposure according to the 

geographic area in which participants lived. I performed one-way ANOVAs and t-tests to 

determine the extent of the relationship between behavior measures and perceptions of risk, 

perceptions of control, and objective risk level.  I also performed moderation analyses to 

assess if objective risk level interacts with perceptions of risk and control to impact 

behaviors.  Additionally, I tested interactions between objective risk level and experiences 

(e.g., visual cues and childhood experiences) in the prediction of perceptions of risk and 

perceptions of control.  

Participant Protective Behaviors and Perceptions According to Residential Risk 

Status.  Attempts were made to model the effect of the predictor variables on behavior 

according to residential risk level.  For these analyses, Residential Risk Level was treated as 



 

80 

a dichotomous variable (lower vs. higher risk).  The distributions of scores for Perceptions of 

Risk of Exposure from Sources Easily Tested, Perception of Risk of Exposure from Sources 

not Easily Tested, and Perception of Control were examined. For each variable, breaks in the 

data were ascertained and response categories were created according to those breaks.  As 

shown in Table 16, variables then were dummy coded for subsequent analyses. Knowledge-

seeking Behavior, Toy Maintenance Behavior, Floor Maintenance Behavior and Shoe 

Removal Behavior were treated as continuous variables.  Knowledge-seeking Behavior was 

treated as a continuous variable as well.  The score for each participant took into 

consideration all sources of information listed in items 17a-h; thus the score is the percentage 

of all sources from which participants reported consulting for information about lead (this is 

contrary to the use of only items 17a, 17b, 17c, 17f and 17g to calculate percentages as was 

done in the previously reported analyses).  
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Table 16  
 

Regrouped Variable Categories for Research Question 1 

Predictors Category Response 
Range 

Cell 
size 

Perception of 
Risk from 

Sources Not 
Easily Tested 

agrees that perceives risk from sources not easily tested 3.25 - 5 28 
neither agrees nor disagrees that perceives risk from 

sources not easily tested 2.25 - 3 24 

somewhat disagrees that perceives risk from sources not 
easily tested 1.25 - 2 18 

strongly disagrees that perceives risk from sources not 
easily testeda\ 

 
1 16 

Perception of 
Risk from 

Sources More 
Easily Tested 

agrees that perceives risk from sources more easily 
tested 3.25 - 5 25 

neither agrees nor disagrees that perceives risk from 
sources more easily tested 2.25 - 3 21 

somewhat disagrees that perceives risk from sources 
more easily tested 1.25 - 2 16 

strongly disagrees that perceives risk from sources more 
easily testeda 1 17 

Perception of 
Control 

 
strongly agrees that can keep child from being exposed 

to lead from various sources 
4.67 - 5 32 

somewhat agrees that can keep child from being exposed 
to lead from various sources 3.67 - 4.5 40 

neither agrees nor disagrees that can keep child from 
being exposed to lead from various sources 2.67 - 3.5 21 

disagrees that can keep child from being exposed to lead 
from various sourcesa 1 - 2.5 10 

a served as reference variable in regression models 

 

Relationships between each criterion variable and predictor variable were examined 

using ANOVAs and t-tests conducted in SPSS.  First, I assessed the extent to which each 

behavior was related to participants’ objective Residential Risk Level. I also examined the 

bivariate relationships between each behavior and each perception (i.e., perceptions of risk 



 

82 

and perception of control). Predictor variables demonstrating significant relationships with 

each behavior were to be entered into the relevant final predictive model for the behavior.  

The first analysis examined the degree to which Knowledge-seeking Behavior could 

be predicted by Residential Risk Level, Perception of Risk from Sources not Easily Tested, 

Perception of Risk from Sources More Easily Tested and Perception of Control. First 

bivariate relationships were assessed.  One predictor variable, Residential Risk Level, had a 

significant bivariate relationship with Knowledge-seeking Behavior (t= -3.13, p= .001), 

indicating that Knowledge-seeking Behavior scores were significantly lower for participants 

living in higher risk areas than for those living in lower risk areas. As shown in Table 17, all 

other bivariate relationships were not significant, so a multivariate regression model was not 

run.   
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Table 17  
 

Relationships between Predictor Variables and Knowledge-seeking Behavior 

Variable One-Way ANOVA t-test 

Residential Risk Level  -3.13** 
Perception of Risk from Sources not Easily 

Tested 
F(3,82)= 1.76, p= .16 

 Perception of Risk from Sources More Easily 
Tested 

 

F(3, 75)= 0.73, p= .54 

Perception of Control F(3,99)= 0.72, p= .54 
 *Correlation is significant at the 0.01 level (2-tailed). 

 

The next analysis examined the degree to which Toy Maintenance Behavior could be 

predicted by Residential Risk Level, Perception of Risk from Sources not Easily Tested, 

Perception of Risk from Sources More Easily Tested and Perception of Control.  First 

bivariate relationships were assessed.  One predictor variable, Residential Risk Level, had a 

significant bivariate relationship with Toy Maintenance Behavior (t= -4.24, p= .00), 

showing that Toy Maintenance Behavior scores were significantly lower for participants 

living in higher risk areas than for those living in lower risk areas. As shown in Table 18, no 

other bivariate relationships with this behavior were significant, so a multivariate regression 

was not conducted. 
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Table 18  

Relationships between Predictor Variables and Toy Maintenance Behavior 

Variable One-Way ANOVA t-test 

   Residential Risk Level  -4.24*** 
Perception of Risk from Sources not 

Easily Tested F(3,81)=  0.17, p= .92  
 

F(3,74)=  0 .01, p= 1.00 
 Perception of Risk from Sources 

More Easily Tested  
 F(3,97)=  1.22, p= .31  Perception of Control  ***Correlation is significant at the 0.001 level (2-tailed). 

 

The third analysis was conducted to examine the degree to which Floor Maintenance 

Behavior could be predicted by Residential Risk Level, Perception of Risk from Sources not 

Easily Tested, Perception of Risk from Sources More Easily Tested and Perception of 

Control.  Bivariate relationships were first assessed.  As shown in Table 19, only one 

predictor variable, Residential Risk Level, had a significant bivariate relationship with Floor 

Maintenance Behavior (t= -2.10, p= .04), indicating that Floor Maintenance Behavior 

scores were significantly lower for those who live in higher risk areas than for those living 

in lower risk areas.  Because no other predictor variables showed a significant relationship 

with this behavior, a multivariate model was not run. 
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Table 19  

Relationships between Predictor Variables and Floor Maintenance Behavior 

Variable One-Way ANOVA t-test 
Floor Maintenance Behavior   Residential Risk Level  -2.10* 

Perception of Risk from Sources not 
Easily Tested F(3,77)=  0.67, p= .57 

  
F(3,70)=  1.73, p= .17  Perception of Risk from Sources More 

Easily Tested 
 Perception of Control F(3,93)=  2.48, p= .07 
 *Correlation is significant at the 0.05 level (2-tailed). 

 

Next, I examined the degree to which Shoe Removal Behavior could be predicted by 

Residential Risk Level, Perception of Risk from Sources not Easily Tested, Perception of 

Risk from Sources More Easily Tested and Perception of Control.  First, bivariate 

relationships were assessed.  As shown in Table 20, one predictor variable, Residential Risk 

Level, had a significant bivariate relationship with Shoe Removal Behavior (t= 2.61, p= 

.01), indicating that Shoe Removal Behavior scores were significantly higher for 

participants who reported living in higher risk areas than for those living in lower risk areas. 

Bivariate relationships between the remaining predictor variables and Shoe Removal 

Behavior were not significant, so a multivariate model was not run. 
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Table 20  

Relationships between Predictor Variables and Shoe Removal Behavior 

Variable One-Way ANOVA t-test 

   Residential Risk Level   2.61* 
Perception of Risk from Sources not 
Easily Tested F(3,82)=  0.63, p= .60 

 
 

F(3,75)=  0.25, p= .86  Perception of Risk from Sources More 
Easily Tested 

 
 

 Perception of Control F(3,99)=  0 .65, p= .59 
 *Correlation is significant at the 0.05 level (2-tailed). 

 

In a final analysis, I examined whether objective risk level interacts with perceptions 

of risk, perceptions of control and general knowledge to impact protective behaviors (i.e., 

knowledge-seeking behavior, toy maintenance behavior, floor maintenance behavior and 

shoe maintenance behavior).  I conducted regression analyses using interaction terms with 

objective risk level and each perception and general knowledge.  None of the interactions had 

a significant effect on the behaviors measured.  Also, I conducted regression analyses to 

assess the effect of the interaction between objective risk level and experiences on 

perceptions of risk and control.  None of the interactions had a significant effect on the 

perceptions measured.   

Discussion 
 

The goal of this study was to understand the degree to which knowledge and 

perceptions of risk and control impact parents’ behaviors to protect their children from an 
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environmental hazard and to understand what factors drive perceptions and knowledge.  This 

study focused on parent behaviors in lead-exposure contexts, and drew upon literature about 

factors that influence self-directed and other-directed-protective behaviors. Several of the 

studies on self-protective behavior suggest key factors driving whether participants took 

hazard-specific actions against exposure include knowledge about a specific hazard 

(Vaughan, 1993), perceptions of risk (Severtson et al., 2006) and perceptions of control 

(Vaughan, 1993).  Other literature suggested that perception of control might intervene in the 

relationship between knowledge and behavior (Arcury et al., 2002), and that experiences and 

knowledge might mediate the relationship between income and risk perception (Bruce & 

Thornton, 2004; Scherer & Cho, 2003).  Overall, predictive findings were surprising; in 

general, very few significant relationships were detected and the direction of some 

associations was unexpected.  However, as discussed next, participant responses to survey 

items revealed several important characteristics of this study’s sample.    

  African-American and lower-income respondents in this study are disproportionately 

living in areas where their children are at a higher risk of lead exposure.  These results are 

similar to CDC findings on trends from 1988-2004 that poverty and being non-Hispanic 

black are still major risk factors for higher lead levels (Jones, Homa, Meyer, Brody & 

Brown, n.d.). These results also have underscored the importance of exploring how income, 

race, knowledge and perceptions of risk and control interact to impact parents’ behaviors to 

protect their children from lead exposure.   

When asked to indicate the location of their homes on a map indicating objectively-

measured risk levels, half of all participants pointed to high risk parcels. Yet, participants 
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living in high and low risk areas were both largely unaware of their children’s actual blood 

lead levels and whether there were sources of lead in and around their homes.  This suggests 

that high risk participants were no more motivated to take steps to determine actual risk 

levels for their children than low risk participants, possibly because only a few high risk 

participants believed they were currently living in homes or neighborhoods with lead 

problems.  In addition to not having much definitive information about their child’s risk of 

lead exposure, only a third of high risk participants agreed they were concerned about their 

children being exposed to lead from various sources (i.e., from sources not easily tested and 

from sources more easily tested).    

Relationship of Perceptions and Knowledge with Child-directed Protective  

 Behaviors 

As explained, this study explored the relationships between perceptions and behavior 

as well as between knowledge and behavior.  This study found that perceptions of risk of 

lead exposure – both from sources easily tested and from sources not easily tested – did not 

predict the frequency of behaviors to protect children from lead exposure.   The lack of 

correlation corresponds with Vaughan’s (1993) findings that users and non-users of self-

protection against pesticide exposure did not differ in their perceptions of risk.   

General knowledge did not significantly predict any behavior except floor maintenance 

behaviors.  However, the association was negative. As discussed below, this finding may be 

due to limitations in the General Knowledge measure.   
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Factors Associated with Perceptions 
 
Perceptions of Risk. In the reviewed literature, Rao et al. (2006) and Strong et al. 

(2009) found that perceptions of risk were associated with sensory experiences.  Severtson et 

al. (2006) determined that different types of information (i.e., sensory perception, knowledge 

of levels of risk and use of test information) had varying impacts on risk perception.  This 

current study demonstrated that the increased frequency of seeing old peeling paint that 

might be contaminated with lead in homes and in the neighborhood was associated with 

increased perceptions of risk.  However, this relationship was specific to risks from sources 

easily tested; no significant relationship was found between seeing damaged paint and 

perceptions of risk regarding sources not easily tested.  As tests for lead paint are relatively 

easy to conduct, it is reasonable that seeing these cues often would be linked specifically to 

risk perceptions associated with exposures from sources easily tested. 

Vaughan’s (1993) study demonstrated that higher risk perception is associated with 

increased judgments of harm to others.  This study partially corroborated those findings: the 

more people that participants believed they knew to suffer the consequences of lead exposure 

the higher participants’ perceptions of risk from sources not easily tested.  However, this 

significant relationship did not exist for perceptions of risk from sources more easily tested.  

This finding should be considered in light of the fact that only 18 (17.3%) participants 

reported knowing someone with a consequence of lead exposure. 

The extant literature suggests that higher perception of past harm due to a hazard is 

linked to increased perceptions of risk (Vaughan, 1993).  The current study did not 

demonstrate this association.  Greater perceptions that lead was a problem in the home or 
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neighborhood one grew up in were not significantly correlated with risk perceptions. 

However, these results should be interpreted with caution since only 10 participants reported 

perceiving that they grew up in a lead-hazard home or neighborhood. 

Perceptions of Control. The current study was unable to confirm findings of other 

studies that perceptions of control are associated with protective behaviors (Arcury et al., 

2002; Vaughan, 1993).   However, people who had higher confidence in their ability to keep 

children from being exposed to lead were also more likely to report a greater frequency of 

floor cleaning.  Finally, although Vaughan (1993) did find a significant relationship between 

perceptions of control and perceptions of risk, there was no association between perceptions 

of control and perceptions of risk as measured in this study.   

Study Findings in Context of Health Behavior Models 

In addition to using information from empirical work, the current study’s predictive 

analyses were based on relationships among factors as demonstrated in the Health Behavior 

Model (Janz et al., 2002), and the Protection Motivation Theory.   The decision to garner 

information on gender, race, and income was based on the Health Behavior Theory’s 

inclusion of these variables that correlate to perception of risk.  This study did not find that 

these demographics were associated with the risk perception measures suggesting they had 

no indirect impact on likelihood of parents performing child-directed protective behaviors.  

Further, contrary to a relationship depicted between perceived risk and likelihood of behavior 

change in the model, there were no significant relationships between perceived risk and the 

behaviors measured.  The Health Behavior Theory also suggests that the likelihood of taking 

protective actions is dependent on demographic factors; it also shows that the difference in 
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perceived benefits and perceived barriers to behavior change intervenes in the relationship 

between demographic factors and likelihood of behavior change.  Neither perceived benefits 

nor perceived barriers were measured in this study, so whether these relationships exist for 

the sampled participants is unknown.   

According to the Protective Motivation Theory (PMT; Rogers & Prentice-Dunne, 

1997), prior experience is one of the driving factors in motivation to perform protective 

behaviors. Although the PMT uses protection motivation rather than actual behavior to 

protect as its outcome variable, it is reasonable to expect that experiences might drive actual 

behavior. In this study, the associations of measures of direct experiences (i.e., childhood 

experiences with lead) and measures of indirect experiences (i.e., knowledge of someone 

with lead exposure consequences) with protective behavior measures were tested.  However, 

similar to the Health Behavior Theory, PMT asserts that cognitive appraisal of reward and 

costs of acting protectively have intervening effects on protection motivation.  Again, 

benefits and barriers were not measured in this study, so their impact in child-protective 

contexts was not assessed. 

Differences in Residential Risk Levels 

The availability of neighborhood data regarding risk level for lead exposure made it 

possible to relate objective risk measures to self-report data.  This study found that the 

frequency of behaviors to seek knowledge about lead from various sources (e.g., family, 

expert, community), to take action to prevent exposure to lead through toys, and to sweep 

and mop floors were actually greater for participants living in lower risk areas than those 

living in higher risk areas.  The frequency of removing shoes, however, was greater for those 
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living in higher risk areas.  The literature on parenting asserts that economic adversity alone 

can constitute a barrier to behaviors to protect children in their home environments (Harnish 

et al., 2006; Puckering, 2002; Scherer & Cho, 2003; Schroeder, 2007).  In the current study, 

participants in higher risk areas reported lower income and tended to have more children in 

the household, and thus, may have had fewer resources to accomplish most protective 

behaviors.  It may be that the time and labor intensiveness of recommended actions 

determined, in part, whether parents in high risk areas were motivated to take protective 

action.  It may also be that more immediate demands compete with parents’ attention and 

response to possible lead exposure.   

Study Strengths and Limitations 

Study Strengths. Before this research, only a few studies examined child-directed 

protective behaviors, and in those, knowledge and perceptions were implicated as key 

factors.  However, none of those studies were predictive.   The current study specifically 

aimed to understand the extent to which perceptions of risk and control can predict child-

directed protective behaviors, making it a unique addition to the existing literature.   Also, the 

design of the study capitalized on the availability of maps indicating objective levels of risk 

provided.  In this way, objective and subjective risk could be compared, and subsequently, 

their relationships with protective behaviors could be assessed.  Finally, this study piloted the 

development of several scales to measure perceptions, knowledge and protective behaviors. 

Generalizability and Sampling.  In addition to strengths, this study had a few 

notable limitations, including generalizability, sampling and measurement issues.  This study 

was based on a convenience sample.  Participants were approached in schools, parks and 
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churches as well as through door-to-door requests.  Although these efforts were intended to 

obtain a cross section of Durham residents, the sample was not representative of the 

population, so findings of this study cannot be used to make inferences about the whole 

population.  Generalizability to other communities is also limited.  This study was also 

designed to understand parents’ protective behaviors in a community where it is known that 

lead is present in the housing stock.  It is not clear to what extent these findings are 

generalizable to families and neighborhoods facing other other environmental exposure 

issues.  

This study’s findings are based on a small convenience sample that was not randomly 

drawn from the neighborhoods of interest..  According to the most recent census statistics, 

there are more than 19,000 children under the age of 5 in the city where this study took place 

(U. S. Census Bureau, 2010).  The current study sampled less than 1% of the population.  So, 

while many of the sociodemographic characteristics of the sample do correspond with 

findings and assertions in the literature, these results are based on a relatively small sample of 

the total population.  Also, some results indicating significant sociodemographic differences 

between participant groups living in lower or higher risk areas should be interpreted with 

caution.  For example, tests of differences in proportions based on there being three or more 

children between the ages of 1-6 in the household showed that this occurred significantly 

more in higher risk households.   However, this is based on responses from only 12 

participants. Thus, the robustness of some findings is decreased by the size of the sample. 

Also, the distributions of responses for several scales were severely skewed.  For instance, 

the overwhelming majority of participants responded they had had no childhood experiences 
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with lead.  Poor variability in this measure renders low statistical power for testing for 

interaction effects and correlations involving it. 

Finally, an additional limitation that should be noted is that the most recent available 

objective measure of risk level is based on 2008 data.  While very few participants reported 

living in a home that was renovated in the previous 12 months, participants were not asked if 

they lived in new construction or construction that had been renovated since 2008.  Thus, 

while a home might be situated in a community that continues to have an overall high level 

of risk of exposure, over time, individual renovations and newer construction may have taken 

place, which may have impacted perceptions of risk, perceptions of control and protective 

behaviors.   

Measurement Issues.  At the time of this study, there were no published measures of 

participant knowledge, perceptions and behaviors specific to protecting children from lead.  

Hence, the survey used in this study was developed according to insight gained from other 

published surveys focused on perceptions and behaviors in contexts of environmental 

exposures and from conversations with community members and organizations concerned 

with the health and well-being of children in the Durham, North Carolina area.   

The results suggest the need for additional attention to measurement in several areas.  

For example, ten items were used to measure general knowledge of lead, and these items 

covered very different aspects of lead exposure and effects (e.g., sources of lead, potential 

outcomes of exposure to lead, strategies for reducing exposure).  When factor analysis was 

done, only three items constituted a reliable scale.  Of those three items, two relate to 

outcomes of exposure and only one relates to sources of possible exposure, paint on toys.  
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Also, the internal reliability of the scale was poor.  As such, there is reason to believe that the 

wording of the items or perhaps the response scale precluded the creation of a single scale to 

measure more comprehensive awareness of lead issues. 

Internal reliability was low to moderate for other scales.  For example, the internal 

reliability was low for scales measuring floor maintenance behavior.  Thus, results that show 

a negative relationship between general knowledge and floor maintenance behavior are 

tenuous.  This also limits confidence in findings that correlate floor maintenance and 

behavior and perceptions of control.  As another example, the Visual Cues measure also had 

low internal reliability, suggesting that few assertions can be made from the finding that 

associates seeing damaged paint with perceptions of risk from sources that are easily tested. 

Also, the structure of some items and their responses may have limited the analyses.  

For instance, participants were allowed to indicate “does not apply to my living situation” for 

items related to concerns about exposure to lead from specific sources.  As a result, a large 

set of participants had missing data on these items.  Also, for items related to behavior to 

reduce children’s exposure to lead, the prompt specifies that respondents are to indicate how 

often they take the listed actions to control lead.  However, because the phrase “to control 

lead” did not appear alongside each item, it is possible that frequency of actions actually 

reflects housekeeping and shoe removal frequencies that are due to other reasons (e.g., 

concern about dirt or mud being tracked into the home). 

There are inherent difficulties in developing a scale to measure perceptions of risk of 

lead exposure. Unlike many of the environmental exposures studied in other research, lead 

can arise from multiple sources.  For example, concerns related exposure to lead in paint on 
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toys might be very different from concerns related to exposure to lead in the water.  Instead 

of delineating risk perceptions according to source of exposure, this study attempted to 

examine differences in risk perceptions according to whether the risk could be easily 

objectively determined (i.e., related to risks from sources not easily tested and those from 

sources more easily tested).  While the relevant scales independently had average internal 

reliability, and the scales were moderately correlated, the factors that were found to be 

associated with each type of risk perception differed.  This furthers the need for discourse 

and research on measuring risk perception.   

Directions for Future Work 

Future Research. The results of this study suggest a need for further work on scale 

development for more accurate measurement of knowledge of lead and risk perception.  

Improving these measures will lead to better assessment of how these factors impact 

behaviors.  Specifically, research should aim to create a general knowledge measure that is 

both reliable and contains items that are reflective of widely disseminated information.  

However, because specific types of knowledge might correspond to different behaviors, 

efforts should be made to develop and validate subscales of knowledge as well. Also, as 

discussed above, this study found that different experiences impact different types of risk 

perception.  This suggests that future research on risk assessment should continue to explore 

distinctions in risk perceptions.   

Also, conclusions from the current study suggest that other factors may have a 

potential role in perceptions and behavior.  Thus, future work should include examination of 

other factors that contribute to perceptions and protective behaviors of parents living with 
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their children in lead-exposure environments. For example, the Health Belief Model (Janz et 

al., 2002) includes barriers to action as a causal factor in behavior.  As discussed above, in 

this study, a greater frequency of labor-intensive behaviors were not predicted by greater 

knowledge or by higher perceptions of control and risk in high-risk neighborhoods.  These 

neighborhoods were characterized by a higher number of lower-income participants.  In 

households with young children, barriers to action might limit a parent’s ability to perform 

actions to protect from unseen hazards; it is reasonable to expect that barriers to action would 

explain even more variance in behavior for high risk/low income parents. 

Greater efforts should be made to develop a model that explains child-directed health 

behaviors in contexts of environmental risk.  Although this study did not find that risk 

perceptions, control perceptions and general knowledge of lead were strong predictors of 

most preventive behaviors, it is suggested in the literature on self-protective behavior, and 

might be detected in a larger study.   

Findings from the current study demonstrate that differences in objective measures of 

risk were significantly associated with protective behaviors rather than perceptions of risk.  

This suggests that behaviors may be more reflective of SES than perceptions, so future 

studies should continue to test this association in other communities by identifying and 

surveying participant groups according to objectively-defined risk levels. 

Future Intervention Development. Overall, the results of this study were not 

supportive of the idea that perceptions of risk or perceptions of control as measured in this 

study should be key components of interventions to promote parents’ behaviors to protect 

their children from lead exposure.  As mentioned, this is likely due to a need to refine 
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measures of perception and behavior.  While efforts to increase perceptions of risk and 

perceptions of control may need to remain in intervention programs, this study suggests that 

other elements should be considered. 

As noted above, specific knowledge of own child’s risk for participants in higher risk 

areas did not differ significantly from those living in lower risk areas.  Many parents reported 

not knowing the results of tests of their child’s blood lead levels. Also, very high percentage 

of participants reported not knowing whether their children were at risk of lead exposure 

from various residential sources.  This suggests that interventions aiming to increase parent 

awareness of risk should continue to address high-risk communities. Because testing for lead 

can be a time-consuming and labor-intensive endeavor, intervention prevention programming 

should not only emphasize the importance of testing paint, soil and dust but develop 

strategies that reduce for parents’ barriers to testing.   

Also, although half of the participants lived in high risk areas according to objective 

measures, there was no difference between high risk and low risk participants in perception 

of risk.  Community health organizations have long worked to educate residents of Durham, 

NC about the dangers of lead.  The strength and direction of associations between objective 

risk level and behavior in the current study suggest that residents of high risk areas are 

behaving less consistently with messages than are residents of low risk areas.  Because these 

residents are disadvantaged with fewer resources and tend to have more small children in the 

household, this suggests a need for interventions that help parents develop and commit to 

strategies to reduce their children’s exposure to this imperceptible threat.  While further study 

is needed to determine the mechanism that might motivate parents to take action, it is 
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possible that a reduction of barriers to protective actions might be one goal of interventions 

to promote behavior.  
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APPENDIX A 
 

Interview Protocol5

 
 

 
Hi.  I’d like to talk with you about children in your home and exposure to lead. 
 
Screening Questions 

1. How many children between the ages of 1 and 6 years live in your household? 

______ 

• If at least one, continue to Question 2. 

• If none, Thank you for your time.  We are only surveying parents who have 

children between the ages of 1 and 6 years who reside with them. 

2. How old are these children? Begin with the youngest 

Child 1 ______________ weeks/months/years (circle one) 

Child 2 ______________ weeks/months/years (circle one) 

Child 3 ______________ weeks/months/years (circle one) 

Child 4 ______________ weeks/months/years (circle one) 

  

                                                 
5 Screening questions and survey will be translated into Spanish prior to implementation of data 

collection phase. 
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3. How many days per month do those children live with you? 

 

full time 
(at least 5 days a 

week) 

part time, 
every 

weekend 

part time, 
every other 
weekend 

part time, other 
arrangement 

Child 1         
Child 2         
Child 3         
Child 4         
 

4. Are you the youngest child’s 

(circle one) mother father  grandparent  other _____________ 

(circle one) biological step  adoptive  

• If respondent is parent to at least one child between 1 and 6 years who lives in 

household fulltime, Could you take thirty minutes to complete this survey?  

It asks about your experiences and opinions regarding lead exposure. 

• If there is no child between the ages of 1 and 6 years that lives in the household 

fulltime, Thank you for your time.  The questions we have about lead are 

only for parents who have children between the ages of 1 and 6 years who 

live in the same house with them fulltime. 

5. Please point to the area on the map where you live. Provide map. 

 

6. How long have you lived with your child fulltime at this location? 

 

Less than 12 months     At least 12 months 

 

7. If respondent has lived at this address for less than 12 months, ask: Where did you 

and your child live before you moved to this location? Provide map. 
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• If respondent indicates that he/she has lived in areas 1 or 2 for a combined 

minimum of the last 12 months, note which area at top of his/her survey. 

Could you take fifteen minutes to complete this survey?  It asks about 

your experiences and opinions regarding lead exposure. 

• If respondent indicates that he/she lived has lived in area 1 for less than 12 

months and area 2 for the remaining 12 months of the year, note explicitly on 

survey. Could you take fifteen minutes to complete this survey?  It asks 

about your experiences and opinions regarding lead exposure. 

• If respondent has not lived in areas 1 or 2 for at least 12 months, Thank you 

for your time.  The questions we have about lead are only for parents who 

have lived with their children in these two areas over the last 12 months. 
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THE PARTNERSHIP EFFORT FOR THE ADVANCEMENT OF CHILDREN’S 
HEALTH 

LEAD EXPEREINCE QUESTIONNAIRE 
1. Please answer yes, no, or I don’t know according to whether you believe the following 

statements are true. 
a. If you believe there is lead in your drinking water, you 

should let the water run warm from the tap before using 
it to drink or cook. 

Y N I don't 
know 

b. Children can be exposed to lead in the soil.  Y N I don't 
know 

c. Rico stepped on a pencil and its point broke off under his 
skin.  His parents should be very concerned that he has 
been exposed to lead. 

Y N I don't 
know 

d. Old paint is the biggest source of lead exposure. Y N I don't 
know 

e. Some toys have lead paint on them. Y N I don't 
know 

f. Lead can travel in the form of dust to multiple surfaces 
in the home. Y N I don't 

know 
g. Emmanuel’s teachers have always expressed concern 

about his ability to focus and control his behavior.  
Emmanuel’s blood should be tested for lead to determine 
if lead exposure could be the reason. 

Y N I don't 
know 

h. Lead exposure can cause serious health problems. Y N I don't 
know 

i. Research has shown that lead exposure is related to 
learning ability. Y N I don't 

know 
j. Feeding a child food high in calcium can help reduce 

how much lead gets into that child’s blood. Y N I don't 
know 

 
 

2. Was lead a problem in the neighborhood that you grew up in?   
 

         Y              N            I don’t know 
 

3. SKIP to #4 if you answered NO or I DON’T KNOW to item #2.  If you answered 
YES to item #2, how long did you live in that neighborhood?      
            
                            _________________years   
 _____________months  
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4. Is lead a problem in the neighborhood where you live now?   

 
          Y              N            I don’t know 
 

5. How long have you lived in your present neighborhood?      
             
                              _________________years   
 _____________months  
 

6. Please circle yes, no or I don’t know for the following items. 

a. Lead was a problem in the house I grew up in. Y N I don't know 

b. Lead is a problem in the house where I live now. Y N I don't know 
 
 

7. Please check the correct box according to your experience in the past 12 months. 
 

 
never rarely sometimes often always 

a. 
How often do you see deteriorating 
paint in your neighborhood that may 
be contaminated with lead? 

   

  
b. 

How often do you see deteriorating 
paint in your home that may be 
contaminated with lead?  
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8. Please circle the choice that best completes the following sentences: 

a. 
Results of my 
child’s blood lead 
levels are 

not high 
enough to 
cause 
concern 

high enough 
to cause 
concern 

I don't know if 
it is high 
enough to cause 
concern  

To my 
knowledge, my 
child's blood lead 
levels have not 
been tested for 
lead 

b. 

Results of tests for 
lead in the paint 
on my home’s 
interior surfaces 
tested  

negative positive 

To my 
knowledge, the 
paint inside my 
home has not 
been tested for 
lead 

 

c. 

Results of tests for 
lead in the paint 
on my home’s 
exterior surfaces 
tested  

negative positive 

To my 
knowledge, the 
paint outside 
my home has 
not been tested 
for lead 

 

d. 
Results of tests for 
lead in the dust in 
my home were  

negative positive 

To my 
knowledge, the 
dust in my 
home has not 
been tested 

 

 
 

9. Results of tests for lead in the soil around my home were 
 
 negative  positive  To my knowledge, the soil around my home has  

                                                       not been tested for lead. 
 

10. SKIP to #11 if you answered NEGATIVE or TO MY KNOWLEDGE, THE SOIL 
AROUND MY HOME HAS NOT BEEN TESTED FOR LEAD to item #9.  If you 
answered POSITIVE to item #9, please respond if the following item is true: 
 
When I learned that my soil had lead in it, I made sure the soil got covered (for example, 
with grass, asphalt, or concrete).   
                                                                                    N                             Y 
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11. Does anyone living in your household have a job or hobby that may involve lead (for 
example: jewelry making, building renovation or repair, bridge construction, plumbing, 
furniture refinishing, or work with automobile batteries or radiators, lead solder, leaded 
glass, lead shots, bullets or lead fishing sinkers?   

                                                N                              Y                         I don’t know  
 
12. SKIP to #13 if you answered NO or I DON’T KNOW to item #11.  If you answered 

YES to item #11, please respond to the following two items: 
   

 
 

never rarely sometimes often always 

a. 

How often does anyone who 
does this work bring or wear 
his or her work clothes in the 
house? 

   

  

b. 

How often are those work 
clothes removed immediately 
when this person comes in 
the home?  

   

              
13. Please list ONE agency or community organization you knew before today that could 

assist you if you had questions or a concern about lead exposure and your child. 
 

 
___________________________________________________________________________ 
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14. Please check the box that indicates how much you agree to the following statements: 
I am concerned about my child being exposed to lead that may be due to: 

  

strongly 
disagree 

somewhat 
disagree 

neither 
agree nor 
disagree 

somewhat 
agree 

strongly 
agree 

does not 
apply to 

my 
living 

situation 

a. Dust within 
my home  

    

 

b. 

Paint on the 
walls, 
windows or 
furniture of 
my home 

 

    

 

c.  Soil around 
my home  

    

 

d. Toys in my 
home   

    

 

e. 

Renovations 
or repairs 
being done in 
my home 

 

    

 

f. 

Renovations 
being done at 
homes close 
to mine 

 

    

 

g. 

Paint on the 
walls, 
windows or 
furniture of 
places my 
child visits 

 

    

 

h. 
Soil around 
places my 
child visits   
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15. Please check the box that indicates how much you agree to the following statements: 

  

strongly 
disagree 

somewhat 
disagree 

neither agree 
nor disagree 

somewhat 
agree 

strongly 
agree 

a. 

I can keep my child 
from being exposed 
to lead-
contaminated dust at 
home. 

     

b. 

I can keep my child 
from being exposed 
to lead-
contaminated paint 
at home. 

     

c. 

I can keep my child 
from being exposed 
to lead-
contaminated soil at 
home. 

     

d. 

I can stop my child 
from putting his/her 
mouth on window 
sills at home. 

     

e. 

I can make sure my 
child washes his/her 
hands before eating 
at home. 

     

f. 

I can make sure my 
child does not put 
toys in his/her 
mouth at home. 
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16. Please answer yes, no, or I don’t know if the following statements are true. 

a. I have been under a doctor’s care because of lead 
exposure. N Y I don't know 

b. I have had to work hard at learning in school because 
of lead exposure. N Y I don't know 

c. At least one of my children has been under a doctor’s 
care because of lead exposure. N Y I don't know 

d. At least one of my children has had to work hard at 
learning in school because of lead exposure. N Y I don't know 

e. I know someone who has had to work hard at 
learning at school because of lead exposure. N Y I don't know 

f. I know someone who has been under a doctor’s care 
because of lead exposure. N Y I don't know 

 
17.  Over the last year, have you tried to find out information about lead through any of the 

following? 
a. neighbors N Y 
b. friends outside your neighborhood N Y 
c. family N Y 
d. the internet N Y 
e. a representative of a community organization N Y 
f. a social worker N Y 
g. your landlord N Y 
h. a doctor, nurse or other health professional N Y 
g. other________________________________ N Y 
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18. For the following statements, please check the box that best describes the frequency of 
your actions to control lead: 

 

 never 
a few 
times 
a year 

at least 
once a 
month 

at least 
once a 
week 

every 
day  

a. In my home, windowsills and 
frames are wiped down      

b. In my home, floors are mopped      

c. Carpets in my home are vacuumed      

d. Upholstery in my home is 
vacuumed      

e. 
I look at recall lists to find out if 
toys in my home have been 
recalled because of lead paint 

     

f. I wash my child’s toys      
g. I check my child’s toys for cracks 

or chipping paint      
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19. Please check the box that best describes your actions to control lead in the following 
statements: 

 
 

never rarely sometimes often always 

a. 
When we enter our home, 
household members remove 
shoes at the door  

   

  
b. 

When guests are entering our 
home, they are asked to 
remove their shoes  

   

  
c. 

I use a lead test kit to do a 
lead test on toys that come 
into my home  

   

  
d. 

I make sure that my child 
cannot reach windowsills 
from his or her crib or bed 
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20. Have repairs or any remodeling been done in your home in the last 12 months?  
     

N   Y   I don’t 
know 

 
21. SKIP if you answered NO or I DON’T KNOW to item #20.  If you answered YES to 

#20, were tests for lead done in the area of repair or renovation… 
      Negative?  Positive?  I don’t 

know 
 
22. SKIP if you answered NEGATIVE or I DON’T KNOW to item #21.  If tests were 

POSITIVE, did you make sure a contractor who was trained in doing lead-safe repairs 
and renovation was going to do the work?  
 

N   Y    
 
 

PLEASE ANSWER THE FOLLOWING QUESTIONS ABOUT YOURSELF 
 

23. What is your gender?  M         F 

 

24. Are you Hispanic or Latino?  N   Y 
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25. Which one or more of the following would you say is your race?  

a. White  

b. Black or African American  

c. Asian  

d. Native Hawaiian or Other Pacific Islander  

e. American Indian or Alaska Native 

f. Another you’d like to specify______________  
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26.  What is the highest grade or year of school you completed?  

a. Never attended school or only attended kindergarten  

b. Grades 1 through 8 (Elementary)  

c. Grades 9 through 11 (Some high school)  

d. Grade 12 or GED (High school graduate)  

e. College, 1 year to 3 years (Some college or technical school)  

f. College, 4 years or more (College graduate)  

g. Some graduate or professional school 

h. Graduate or professional degree  
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27. What is your total annual household income from ALL sources? Circle one. 

a. Less than $14,999 

b. Between $15,000 – $24,999 

c. Between $25,000 – $34,999 

d. Between $35,000 - $44,999 

e. Between $45,000 - $54,999 

f. Between $55,000 - $64,999 

g. Between $65,000 - $74,999 

h. More than $75,000 

i. More than $100,000 

28. How many people, including children, live in your household at least 15 days of the 

month? ___________ 

Thank you for your responses and your time! 
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For Interviewer Only 

 

Date:  _______________________________  Time: _______________ 

Location: 
_____________________________________________________________________    
 
_____________________________________________________________________ 
 
Define Risk of Exposure Level.  Circle one:   1       2      3      4 

 
 

Notes:_______________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

__________________ 
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Appendix B 
Letter of Support 
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Appendix C 
 

Items Not Included in Data Analyses 
 

 
Item  

Reason not included in a 
factor 

4 Is lead a problem in the neighborhood where you live now? 
Low variance; only 18.2% 

(n= 18) participants 
answered ‘yes’ 

6b Lead is a problem in the house where I live now. Did not load reliably on a 
scale 

8a Results of my child’s blood lead levels are… Did not load reliably on a 
scale  

10 When I learned that my soil had lead in it, I made sure the soil 
got covered (for example, with grass, asphalt, or concrete). low response rate; n=1 

11 

Does anyone living in your household have a job or hobby that 
may involve lead (for example: jewlery making, building 
renovation or repair, bridge construction, plumbing, furniture 
refinishing, or work with automobile batteries or radiators, 
lead solder, leaded glass, lead shots, bullets or lead fishing 
sinkers)? 

low variance; only 13.6% 
(n= 14) participants 

answered "yes" 

12a How often does anyone who does this work bring or wear his 
or her work clothes in the house? low response rate; n=13 

12b How often are those work clothes removed immediately when 
this person comes home? low response rate; n=12 

13 
Please list one agency or community organization you knew 
before today that could assist you if you had questions or a 
concern about lead exposure and your child 

Did not load reliably on a 
scale 

16a I have been under a doctor's care because of lead exposure. low variance; only 1% 
(n= 1) responded 'yes' 

16b I have had to work hard at learning in school because of lead 
exposure. 

low variance; only 1% 
(n= 1) responded 'yes' 

16c At least one of my children has been under a doctor's care 
because of lead exposure. 

low variance; only 1.9% 
(n= 2) responded 'yes' 

16d At least one of my children has had to work hard at learning in 
school because of lead exposure. 

no variance; all 
participants responded 'no' 

17d 
“THE INTERNET” response for the question: Over the last 
year, have you tried to find out information about lead through 
any of the following? 

Did not load reliably on a 
scale 
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Appendix C (continued) 

   

17e 

“A REPRESENTATIVE OF A COMMUNITY 
ORGANIZATION” response for the question: Over the last 
year, have you tried to find out information about lead through 
any of the following? 

Low variance; only 8.7% 
(n= 9) responded ‘yes’ 

17h 

“A DOCTOR, NURSE, OR OTHER HEALTH 
PROFESSIONAL” response for the question: Over the last 
year, have you tried to find out information about lead through 
any of the following? 

Did not load reliably on a 
scale 

17i 
“OTHER” response for the question: Over the last year, have 
you tried to find out information about lead through any of the 
following? 

low variance; only 2.3% 
(n=2) responded 'yes' 

18a In my home, windowsills and frames are wiped down…. Did not load reliably on a 
scale 

18d Upholstery in my home is vacuumed…. Did not load reliably on a 
scale 

19c I use a lead test kit to do a lead test on toys that come into 
my home 

Low variance, 85.6% (n= 
89) responded they never 

used kit 

19d I make sure that my child cannot reach windowsills from 
his or her crib or bed 

Did not load reliably on a 
scale 

21 Were tests for lead done in the area of repair or renovation 
negative? Positive? Or I don't know 

low variance; 1 
participant responded 

'positive' 

22 
If tests were POSITIVE, did you make sure a contractor who 
was trained in doing lead-safe repairs and renovation was 
going to do the work? 

low variance; 1 
participant responded 'yes' 

 



 

135 

Appendix D 
 

 

 

SCALE SUBSCALE ITEMS 

DATA 
TYPE 

(C= 
continuous, 
Β= binary) 

CRONBACH'S 
ALPHA 

General Knowledge of Lead 1e 1i 1h    B 0.67 
Experiences with Lead         
  Childhood Experiences with 

Lead 2 6a     B 0.86 

  Knowledge of Someone with 
Lead Exposure Consequences 16e 16f     B 0.77 

Visual Cues 7a 7b     C 0.67 

Knowledge of Levels of Lead Exposure Risk 8b 8c 8d 9   B 0.89 
Perception of Risk of Exposure         
  perception of risk of exposure 

from sources not easily tested 14d 14f 14g 14h   C 0.83 

  perception of risk of exposure 
from sources more easily tested 14a 14b 14c 14e   C 0.86 

Perception of Control 15a 15b 15c 15d 15e 15f C 0.90 
Knowledge-seeking Behavior 17a 17b 17c 17f 17g  B 0.84 
Precautionary Housekeeping Actions           Toy Maintenance Behavior 18e 18f 18g    C 0.80 
  Floor Maintenance Behavior 18b 18c     C 0.66 
Protective Shoe Removal Behavior 19a 19b     C 0.88 
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