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ABSTRACT

Evaluating the Impact of a Home-Based Childhood Asthma
Intervention Program in Clark County, Nevada

An Abstract
by
Mackenzie Suzanne Burns
Dr. Shawn Gerstenberger, Examination Committee Chair
Interim Dean of the School of Community Health Sciences
Professor of Environmental and Occupational Health
University of Nevada, Las Vegas

Asthma is a chronic, incurable, costly, and potentially life-threatening disease that
affects an estimated 7 million children in the United States; further, more than 56,000
Nevada children are currently living with asthma. The literature suggests that a number
of factors that contribute to either the development of asthma or the exacerbation of
asthma symptoms in sensitive individuals can be traced to the home environment. Given
that the majority of Americans spend over 90% of their time indoors, of which two-thirds
are spent at home, a home-based childhood asthma intervention program represents a
unique primary prevention opportunity. This pre-experimental study evaluated the
impact of a home-based childhood asthma intervention program in Clark County, Nevada
based on: 1) the presence of recognized environmental contributors to asthma within the
home environment, 2) caregivers’ general knowledge about asthma, and 3) the self-
reported symptoms and burden of the disease. Self-report and observational data were
collected from participants (N = 17 homes; N = 25 asthmatic children <17 years old)

before and after the intervention for comparison. Non-parametric Wilcoxon signed ranks

tests were performed to test hypotheses. Statistical analyses identified statistically



significant decreases (p < 0.05), post-intervention, in the areas of: frequency of self-
reported and observed environmental asthma triggers; frequency of asthma symptoms
experienced by the child (notably decreased use of short-acting medications) in the prior
month; as well as frequency of missed school days due to asthma in the prior month. The
study supports the findings in the literature that suggest that a multi-faceted home-based
asthma intervention program may be an effective component of an overall pediatric

asthma control strategy in Clark County, Nevada.
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CHAPTER 1
INTRODUCTION
Purpose of the Study
The primary purpose of the study was to evaluate the impact of a home-based asthma
intervention program targeting children (<17 years old in age) in Clark County, Nevada.
The study examined the intervention program’s impact on: caregivers’ (i.e., participating
parents or guardians of children with asthma) general knowledge of asthma; the presence
of environmental contributors to asthma development and environmental triggers of
asthma symptoms in the home; the frequency of symptoms experienced by the asthmatic
child and the overall burden of the disease, which may be due to the home conditions.
The study also served to educate participants on the importance of understanding
pediatric asthma, the home-based triggers most associated with asthma, the need for
effective asthma case management, and the benefits of home-based intervention
programs.
Research Questions
= What is the impact of a home-based childhood asthma intervention program on
the presence of recognized environmental contributors to asthma within a home

environment?

= What is the impact of a home-based childhood asthma intervention program on
caregivers’ general knowledge about asthma?

=  What is the impact of a home-based childhood asthma intervention program on
the self-reported symptoms and burden of the disease?

Hypotheses
The study was pre-experimental (one group pre-test/post-test) by design and,

therefore, sought to evaluate the impact of a home-based childhood asthma intervention



program by examining the difference between pre- and post-intervention measures within
one study cohort followed over time. All study participants that met inclusion criteria
(e.g., homes with asthmatic children aged <17 years old) received the intervention. The
intervention included the delivery of asthma-specific education and household supplies
intended to: reduce the presence of environmental asthma triggers in the home and ensure
all participating homes met an equivalent, minimum standard in terms of asthma-related
home health (i.e., all homes have adequate cleaning supplies; all homes have Integrated
Pest Management supplies, if applicable; all asthmatic children sleep on allergen-
reducing pillow and mattress covers; all homes have asthma-educated caregivers). All
study participants had a number of measures collected (prior to the intervention and
duplicated after the intervention was implemented); as such, the intervention group
provided the sole data for analysis. A separate control group was not utilized in this
study; instead, the participating cases served as their own controls.

The study tested a number of hypotheses to infer the impact of the home-based
childhood asthma intervention program on the study participants. A number of tools had
been developed to collect necessary data (APPENDIX A); data collected included both
self-reported data from the study participants and observational data collected by the
study investigators. It is important to note that the inherent biases associated with self-
reported data (i.e., response bias, recall bias) may have subjectively skewed the data. As
such, where data were collected from both self-report and observational sources, as in
Hypothesis 1, the statistical analysis was conducted separately to test sub-hypotheses, as
indicated below. Differences between the self-reported and observed data are discussed

in CHAPTER 4 FINDINGS OF THE STUDY. Finally, a number of the self-report study



hypotheses are further divided into applicable sub-hypotheses, as demonstrated below; in

such instances, the overarching hypothesis will be tested, as will each sub-hypothesis

individually.

The intent of the study was to collect applicable data that were used to test the

following alternate hypotheses:

Hi1a: The median post-intervention frequency of self-reported types of
environmental asthma triggers in the home, following participation in a
home-based childhood asthma intervention program, will be lower than
the median pre-intervention.

(Mdpre-int > I\/ldpost-int)

Hi2a: The median post-intervention frequency of observed environmental
asthma triggers in the home, following participation in a home-based
childhood asthma intervention program, will be lower than the median
pre-intervention.

(Mdpre-int > I\/ldpost-int)

Hoa:  The median post-intervention score of caregivers’ general knowledge about
asthma, following participation in a home-based childhood asthma intervention
program, will be higher than the median pre-intervention.

(Mdpre-int < I\/ldpost-int)
Hsa:  The median post-intervention overall frequency of self-reported monthly asthma

symptoms, following participation in a home-based childhood asthma
intervention program, will be lower than the overall frequency pre-intervention
(Mdpre—int > |vldpost—int)

Hs.1a: The median post-intervention frequency of self-reported monthly daytime
asthma symptoms, following participation in a home-based childhood
asthma intervention program, will be lower than the monthly median pre-
intervention.

(Mdpre—int > |vldpost—int)

Hs.oa: The median post-intervention frequency of self-reported monthly
nighttime asthma symptoms, following participation in a home-based
childhood asthma intervention program, will be lower than the monthly
median pre-intervention.

(Mdpre—int > |vldpost—int)




Hz-za:

Hzsa:

The median post-intervention frequency of self-reported monthly use of
short-acting medications, following participation in a home-based
childhood asthma intervention program, will be lower than the monthly
median pre-intervention.

(Mdpre-int > Mdpost-int)

The median post-intervention self-reported activity limitations, following
participation in a home-based childhood asthma intervention program, will
be lower than the median pre-intervention.

(Mdpre—int > |\/Idpost—int)

H4A:

The median post-intervention overall frequency of self-reported asthma-related
health care visits per six month period, following participation in a home-based
childhood asthma intervention program, will be lower than the median pre-
intervention

(Mdpre-int > Mdpost-int)

Ha 1A

Haona:

Haza:

The median post-intervention frequency of self-reported asthma-related
doctor’s office visits per six month period, following participation in a
home-based childhood asthma intervention program, will be lower than
the median pre-intervention.

(Mdpre-int > Mdpost-int)

The median post-intervention frequency of self-reported asthma-related
emergency room/urgent care visits per six month period, following
participation in a home-based childhood asthma intervention program, will
be lower than the median pre-intervention.

(Mdpre-int > Mdpost-int)

The median post-intervention frequency of self-reported asthma-related
hospital admissions per six month period, following participation in a
home-based childhood asthma intervention program, will be lower than
the median pre-intervention.

(Mdpre-int > Mdpost-int)

H5A:

The median post-intervention frequency of self-reported asthma-related missed
school days per month, following participation in a home-based childhood asthma
intervention program, will be lower than the median pre-intervention.

(Mdpre—int > |\/Idpost—int)




Hsa:  The median post-intervention frequency of self-reported asthma-related caregiver
missed work days per month, following participation in a home-based childhood
asthma intervention program, will be lower than the median pre-intervention.
(Mdpre-int > Mdpost-int)

Significance of the Study
Asthma is a chronic, incurable, and potentially life-threatening disease that affects an
estimated 300 million people worldwide (National Heart, Lung, and Blood Institute

[NHLBI], 2013). In the United States alone, it is estimated that as many as 7 million

children have asthma, as well as nearly 19 million adults (Centers for Disease Control

and Prevention [CDC], 2012; President’s Task Force on Environmental Health Risks and

Safety Risks to Children [Task Force], 2012). From the 1980s through the mid-1990s,

the prevalence of asthma in the United States more than doubled; the peak of the spike

was a prevalence rate of 7.5% in 1995 (Akinbami, 2006; Akinbami et al., 2009; Cohn,

Elias, & Chupp, 2004). From 1980 — 1996, the prevalence of asthma in the United States

grew approximately 4.6% annually (Akinbami et al., 2009). Additionally, although not at

the same pace, the nationwide prevalence of asthma continues to slowly rise; it has grown
nearly 15% in the last decade (Akinbami, 2006; CDC, 2012). Current asthma prevalence
increased from 7.3% in 2001 to 8.4% in 2010 (Akinbami et al., 2012). Further, early
release data from the 2012 National Health Interview Survey estimate the current
prevalence of asthma in the United States for persons of all ages to be at an all-time high

of 8.5% (National Center for Health Statistics [NCHS], 2013).

Asthma carries particular significance in Nevada. Data demonstrate that Nevada’s

lifetime adult asthma prevalence rate (14.5% in 2010) exceeds the national average

(CDC, 2010); further, in 2010, the rate was at a ten year high, as seen below in Figure 1.



Lifetime Adult Asthma Prevalence;
United States and Nevada, 2000-2010
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Figure 1: Lifetime Adult Asthma Prevalence; United States and Nevada, 2000-2010
(Figure created using data from: CDC, 2010)

In terms of childhood asthma, Nevada also exceeded averages in 2010 for current
prevalence; Nevada’s overall childhood prevalence rate was 8.6% in 2010, while the
average rate of the 38 participating and reporting states was 8.4% (NCEH, 2011).
Considering Nevada’s population estimates for 2010 (2,700,551 people) and the
percentage of children under age 18 in Nevada (24.4%), an 8.6% asthma prevalence rate
indicates that more than 56,000 Nevada children are living with asthma (United States
Census Bureau [USCB], 2013). Further, it is speculated that childhood asthma
prevalence rates in Nevada may be understated; for example, in 2006, the asthma
prevalence rate in the Clark County School District (the fourth largest school district in
the nation), for children from kindergarten to high school, was 9.1%; a prevalence which
in and of itself may be administratively underestimated (Moonie, Cross, Guillermo, &
Gupta, 2010). Additionally, when childhood current asthma prevalence rates are further
broken down into age categories, differences between ages and across time are also
apparent. Figure 2 below demonstrates differences in current asthma prevalence among

different age groups for the years of 2006 — 2010; these data highlight the fact that



asthma in Nevada continues to be a concern for a great number of children, particularly

as prevalence rates for 5 — 14 year olds were at a five year high in 2010 (NCEH, 2011).

Prevalence of Current Asthma in Children; Nevada, 2006-2010
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Figure 2: Prevalence of Current Asthma in Children; Nevada, 2006-2010
(Figure created using data from: NCEH, 2011)

Additionally, the burden of asthma is not felt simply through its prevalence; the
burden in terms of health care expenditures, absenteeism from work and school, as well
as mortality remains high (Akinbami, 2006; Cohn et al., 2004; Moonie, Sterling, Figgs, &
Castro, 2008; Vork, Broadwin, & Blaisdell, 2007). It is estimated that asthma costs more
than $50 billion annually in health care costs and lost productivity (CDC, 2012; Task
Force, 2012). Further, asthma is the leading cause of hospitalization among young
children and thousands of people die each year due to complications with asthma (CDC,

2012; Cohn et al., 2004).



Asthma is a significant public health concern that warrants attention and action to
improve the quality of life of all affected. The federal government has recognized this
need and has developed specific asthma objectives for the Healthy People 2020 agenda;
Healthy People 2020 strives to improve nationwide health through the establishment of a
number of measurable and science-based objectives (United States Department of Health
and Human Services [DHHS], 2013). The 2020 agenda identified eight objectives (many
with sub-objectives) to address the problem of asthma in the nation; in summary,
objectives are aimed at: reducing asthma mortality; reducing critical health care
utilization; reducing activity limitations for asthmatics; reducing missed work and school
days; increasing formal patient education and appropriate asthma care; as well as,
increasing state-level comprehensive asthma surveillance (DHHS, 2013).

To add to these objectives, the President’s Task Force on Environmental Health Risks
and Safety Risks to Children has also developed an Action Plan, through the consensus of
a number of federal agencies, to address asthma disparities that exist among poor and
minority youth (Task Force, 2012). The Action Plan includes several strategies: 1)
reduce barriers to the implementation of guidelines-based asthma management; 2)
enhance capacity to deliver integrated, comprehensive asthma care to children in
communities with racial and ethnic asthma disparities; 3) improve capacity to identify the
children most impacted by asthma disparities; and 4) accelerate efforts to identify and test
interventions that may prevent the onset of asthma among ethnic and racial minority
children (Task Force, 2012). Each strategy also proposes a number of priority actions

necessary to achieve the over-arching goals.



This research study is significant in that it aligns with federal priorities to reduce the
overall burden of asthma on our nation’s children. Specifically, the goals and activities
of the study mirror many of those that are nationally proposed (e.g., reducing
environmental exposures; utilizing a home-based health and housing program to identify
opportunities to improve asthma management; re-enforcing asthma self-management
education) (NHLBI, 2007; Task Force, 2012). The study will contribute to the overall
field of public health and, specifically, to the areas of childhood asthma research and the
healthy homes concept (discussed in later detail). Further, the study has the potential to
identify the benefit of a home-based asthma intervention program specifically for Clark
County, Nevada children. No current literature exists explicitly in this area; therefore,

addressing this knowledge gap makes the study a novel and worthwhile endeavor.



CHAPTER 2
REVIEW OF RELATED LITERATURE
The Disease Asthma

Pathophysiology

Asthma is a common, chronic disease of the respiratory system, characterized by
inflammation of the airways (Akinbami, Moorman, Garbe, & Sondik, 2009; American
Lung Association [ALA], 2012; Breysse et al., 2004; Cohn et al., 2004; Homer & Elias,
2000; Institute of Medicine [IOM], 2000; NHLBI, 2007). The pathophysiology of
asthma includes a complex immune response with involvement from a number of cell
types and can follow allergic or non-allergic pathways (IOM, 2000; NHLBI, 2007).
Inflammation of the airways limits airflow and contributes to airway
hyperresponsiveness, sometimes referred to as “twitchy” airways (Cohn et al., 2004).
This airway inflammation is persistent even when patients are asymptomatic, but also
contributes to the expression of symptoms that are characteristic of the disease (Cohn et
al., 2004; NHLBI, 2007). In many cases, airway structures are perpetually altered, due
to: basement membrane fibrosis, mucus hypersecretion, injury to epithelial cells, smooth
muscle hypertrophy or hyperplasia, angiogenesis, etc. (Busse & Lemanske, 2001; Cohn
et al. 2004; Holgate, 2011; Homer & Elias, 2000; NHLBI, 2007). These permanent
changes are referred to as airway remodeling (Busse & Lemanske, 2001; Cohn et al.,
2004; 10M, 2000; NHLBI, 2007). Evidence of airway remodeling may exist even in
mild cases of asthma, but is extremely common in severe cases; severe cases often

present with airway thickening in almost all airways, including the smallest bronchioles
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(Homer & Elias, 2000). Airway remodeling contributes to both the severity and the
chronicity of the disease (Busse & Lemanske, 2001; Cohn et al., 2004; NHLBI, 2007).

Role of Inflammatory Cells. The cells involved in asthma pathophysiology are
consistent, regardless of the severity of the disease (NHLBI, 2007). Characteristic
asthma inflammation is a response to the presence and activities of a number of cell types
(e.g., neutrophils, dendritic cells, macrophages); however, three cell types are considered
largely responsible: mast cells, T cells, and eosinophils (IOM, 2004; NHLBI, 2007). The
majority of asthmatics (approximately 80%) experience allergic asthma; the role of
inflammatory cells in this type of asthma is discussed below (Cohn et al., 2004; IOM,
2000).

Mast Cells. Mast cells originate in the bone marrow, but are widely distributed
throughout the tissues of the body (Brightling, Bradding, Pavord, & Wardlaw, 2003).
Some studies have shown that the number of mast cells in asthmatic individuals is
increased, as compared to controls, and that mast cells may be more localized in
bronchial smooth muscle in asthmatics (Brightling et al., 2003). In general, mast cells’
presence throughout the layers of airways allows for their response to inhaled stimuli.
Activation of mast cells occurs when a cross-linkage of the inflammatory antibody
Immunoglobulin E (IgE) and inhaled stimuli bind to the high-affinity receptors on mast
cells (Holgate, 2011; NHLBI, 2007). In asthma sufferers, the majority of airway mast
cells exist in this activated state (Busse & Lemanske, 2001). Activated mast cells are
responsible for the production and secretion of mediators of inflammation and
bronchoconstriction (i.e., histamine, prostaglandins, and leukotrienes) and pro-

inflammatory cytokines, such as Interleukin (IL)-4, IL-5, and 1L-13 (Brightling et al.,
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2003; Busse & Lemanske, 2001). The release of these mediators has an effect on smooth
muscle contraction, which increases airway hyperresponsiveness and also contributes to
mucus secretion, both critical characteristics of asthma (Holgate, 2011; NHLBI, 2007).

T Cells. In human lymph fluid, there are two types of lymphocyte helper CD4+ T
cells, referred to simply as type 1 helper T (Th1) cells and type 2 helper T (Th2) cells
based on their cytokine-release profiles (Busse & Lemanske, 2001; IOM, 2000). T cells
of both types are responsible for the body’s cell-mediated immune response, with Thl
cells linked to antimicrobial defense and autoimmunity and Th2 cells linked to parasite
defense and allergen response (Busse & Lemanske, 2001; Holgate, 2011). Thl and Th2
cells act as reciprocal inhibitors of the other’s pro-inflammatory cytokine production
(Busse & Lemanske, 2001). As such, it has been suggested that an imbalance of Th1l and
Th2 cells, with a skew towards Th2 cells, may contribute to the development and
progression of atopic diseases such as asthma; Th1 cells do not appear to produce
characteristics of asthma (Busse & Lemanske, 2001; Cohn et al., 2004; Hagendorens et
al., 2004; 10M, 2000). As such, asthmatic inflammation is largely attributed to Th2 cells
alone (Homer & Elias, 2000).

In asthmatics, the Th2 cells express a number of surface proteins, which demonstrates
that, like mast cells, Th2 cells exist in the airways in an activated state (Corrigan & Kay,
1990). In this activated state, Th2 cells specifically produce cytokines (i.e., IL-4, IL-5,
IL-13 granulocyte-macrophage colony-stimulating factor [GM-CSF]), which are the
mediators of inflammation and which may contribute to airway remodeling (Busse &
Lemanske, 2001; Cohn et al., 2004). Further, IL-4 and IL-13 from T cells are the first to

signal synthesis of IgE by another type of lymphocyte, B cells (Busse & Lemanske,
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2001). Through a complex process, B cells also become activated, then synthesize and
release IgE (Busse & Lemanske, 2001). Once formed, IgE antibodies circulate in the
bloodstream and become available to bind to a variety of receptors on target cells (e.g.
mast cells, eosinophils); when bound to receptors and exposed to antigens, target cells
themselves become activated and subsequently release inflammatory mediators (Busse &
Lemanske, 2001). As such, the severity of asthma has been linked to IgE synthesis
(Busse & Lemanske, 2001; Corrigan & Kay, 1990). Figure 3 below demonstrates the
interaction between T cells and B cells that result in IgE synthesis and the subsequent

physiological effects of asthma.
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Figure 3: Asthma-Related Lymphocyte Interactions in IgE Synthesis
(Figure source: Busse & Lemanske, 2001)

13



Eosinophils. The release of IL-5 from mast cells, in combination with IL-3 and GM-
CSF release from T cells, causes the differentiation and maturation of eosinophils in the
bone marrow (Busse & Lemanske, 2001). Mature eosinophils then migrate from the
bone marrow to the airways, through a series of steps that begins with cell rolling (Busse
& Lemanske, 2001). Once in the airways, mature eosinophils release a number of dense
intracellular granule proteins (e.g., major basic protein, peroxidase, cationic protein)
(Busse & Lemanske, 2001; Holgate, 2011; I0OM, 2000). These inflammatory proteins
injure tissues and, like mast cells, release leukotrienes that further contribute to the
smooth muscle hyperresponsiveness and vascular permeability associated with asthma
(Busse & Lemanske, 2001; Homer & Elias, 2000). Figure 4 below demonstrates the
interplay between eosinophils, mast cells, Th2 cells, and their associated mediators in the

pathophysiology of asthma.
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Figure 4: Role of Inflammatory Cells in Asthma
(Figure source: Busse & Lemanske, 2001)
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Clinical Manifestations. Although asthma is a chronic disease, the clinical
manifestations (or symptoms of asthma) can vary greatly between individuals and within
the same individual over time, even to the point that they seem to effectively disappear
(Cohn et al., 2004; NHBLI, 2007). As mentioned, asthma symptoms are the result of a
number of physiologic changes to the airways, which may or may not be allergic in
nature, including: bronchoconstriction (due to inflammation and smooth muscle
constriction), edema (due to increased vascular permeability), and hyperresponsiveness to
stimuli (Brightling et al., 2003; NHLBI, 2007; Miles, 2005). Often these structural
changes to the airways precede the manifestation of asthma symptoms by years (Cohn et
al. 2004).

Bronchoconstriction occurs when smooth muscle surrounding the bronchioles quickly
contracts and narrows the airway in response to stimuli (e.g., allergens, irritants, physical
activity) (NHLBI, 2007). This response is well-understood as it pertains to allergen-
induced bronchoconstriction. Exposure to allergens results in the IgE-dependent release
of mediators such as histamine, leukotrienes, and prostaglandins from mast cells that
directly influence contraction (NHLBI, 2007). Airway edema is often the result of
persistent inflammation, mucus hypersecretion, and hypertrophy of bronchiole smooth
muscle — factors that may also contribute to permanent airway remodeling (NHLBI,
2007). As with edema, continued inflammation is also a major factor in determining the
degree of airway hyperresponsiveness. Airway hyperresponsiveness is characterized by
exaggerated bronchoconstriction in response to stimuli (IOM, 2000; NHLBI, 2007). The

complex interaction of these physiologic changes is the hallmark of asthma.
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As a result of these physiologic changes in the airways, clinical asthma symptoms
generally present as: recurrent episodes of wheezing, shortness of breath (dyspnea), chest
tightness or chest pain, and coughing (Akinbami, 2006; CDC, 2011; CDC, 2012;
Holgate, 2011; EPA, 2008; IOM, 2004; NHLBI, 2007). Symptoms commonly occur at
night or in the early morning, often disrupting sleep (NHLBI, 2007; NHLBI, 2012).
Symptoms themselves may be acute or chronic and may or may not respond immediately
to treatment (NHLBI, 2007). Asthma symptoms may also be temporal or location-
specific, likely due to an increased presence of asthma triggers, discussed in later detail
(NHLBI, 2012). In some scenarios, asthma symptoms become exacerbated; these
occurrences are often referred to as asthma episodes or asthma attacks.

Asthma Attacks. Individuals with asthma may frequently experience periods of
reversible airway obstruction known as an asthma attack (Akinbami et al., 2012). An
asthma attack (“episode”, “exacerbation”, or “flare-up”) occurs when the onset of
symptoms gets acutely more intense or more frequent, usually in response to stimuli
(Akinbami et al., 2012; ALA, 2012; IOM, 2004; NHLBI, 2012). The acute symptoms in
an asthma attack are typically the result of a bronchospasm and can usually be resolved
through the use of quick-relief medication; however, depending on the level of
inflammation and the exposure to a trigger, an untreated asthma attack may last anywhere
from minutes to days (American College of Allergy, Asthma & Immunology [ACAALI],
2010; NHLBI, 2007). While the symptoms of an asthma attack may subside with or
without the use of medication, all asthma attacks should be taken seriously and should be
addressed immediately (NHLBI, 2007). Severe attacks may require hospitalization and

can sometimes be fatal (ALA, 2012; EPA, 2008; NHLBI, 2012). Figure 5 below
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demonstrates the physiologic differences between a normal airway and the features of an
airway during an asthma attack. In the figure, A) shows the location of the lungs and
airways in the body, B) shows a cross-section of a normal airway, and C) shows a cross-

section of an airway during asthma symptoms.

Figure 5:  Normal and Asthmatic Airways
(Figure source: NHLBI, 2012)

The prevalence of asthma attacks in the United States has increased with the overall
disease prevalence. In 2008, nearly 12 million asthma sufferers (approximately 50% of
asthmatics) experienced an asthma attack, the majority of whom (57%) were children
(CDC, 2011). The asthma attack frequency increased in 2011, when an estimated 13.2
million Americans had an asthma attack; of these, more than four million asthma attacks
were had by children (ALA, 2012). Since 1999, asthmatic children between the ages of 5

to 17 years old have been at greatest risk of having an asthma attack (ALA, 2012).
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Further risk factors for increased asthma attack prevalence include being female and
being of non-Hispanic black race (ALA, 2012).
Asthma Diagnosis, Management, and Treatment

Asthma Diagnosis. The diagnosis of asthma is somewhat complex and has been
shown to vary amongst medical professionals, across locations, and over time (IOM,
2000; Strachan, 1999). Generally, diagnosis of asthma by a medical professional
typically involves: a discussion of medical history, a physical examination, and
diagnostic lung function tests (NHLBI, 2012). The medical history includes a discussion
of characteristic symptoms (including any trends or identified triggers) and any family
history of asthma or other allergic conditions (NHLBI, 2007). While the symptoms of
asthma themselves are objective, the self-reporting of symptoms by patients or caregivers
may complicate diagnosis (Strachan, 1999).

Alternatively, the physical examination is better standardized and is focused primarily
on the upper respiratory tract, chest, and skin (NHLBI, 2007). Lung function is often
tested via spirometry; spirometry measures both the volume of air taken in and forced out
of the lungs after a complete inhalation, as well as the speed with which one can expel air
(NHLBI, 2012). Common spirometry measures include: forced expiratory volume in 1
second (FEV,), forced expiratory volume in 6 seconds (FEVs; often used in diagnosing
older adults), forced vital capacity (FVC), as well as the proportion of FEV1/FVC, which
is an indicator of airway obstruction (NHLBI, 2007). Additional diagnostic tests may
include: allergy testing, bronchoprovocation tests (a specialized type of repeated-measure

spirometry under challenge), chest x-rays, bronchoalveloar lavage, etc. to rule out
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differential diagnoses (NHLBI, 2012; Warner, Pohunek, Marguet, Roche, & Clough,
2000).

Asthma affects people of all ages, but symptoms often begin in childhood (I10M,
2000; NHLBI, 2012). However, diagnosing children with asthma can sometimes be
difficult. It is especially challenging to diagnose asthma in children less than five years
of age, as asthma symptoms may be similar to those of other respiratory conditions and
physiologically smaller airways may contribute to wheezing (Akinbami, 2006; CDC,
2013; IOM, 2000; NHLBI, 2012; Martinez et al., 1995; Warner et al., 2000).
Differentiating asthma from other wheezing conditions that are common in young
children is important; as wheezing is not always indicative of future asthma development
(Martinez et al., 1995; Strachan, 1999). Although it may be difficult to diagnose asthma
in young children, it is viewed as a critical window. Recognizing and beginning
treatment for asthma before age five may reduce later lung function decline (Busse &
Lemanske, 2001; Martinez et al. 1995). As lung function tests are often difficult to
perform on such young children, a reliance on medical history and the presence of
symptoms are used most frequently as diagnostic tools for early childhood asthma
(NHLBI, 2012). Regardless of age, once a patient has been diagnosed with asthma, the
focus switches to classifying the severity of the disease, to better inform treatment
decisions.

Severity of Asthma. Classifying the severity of asthma (the intrinsic intensity of the
disease) is an important step to determining an effective treatment strategy (NHLBI,
2007). The complex pathophysiology of asthma includes an interaction between airflow

obstruction, bronchial hyperresponsiveness, inflammation, as well as the associated
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cytokine mediators (e.g., IL-4, IL-5, 1L-13), and the degree of this interaction dictates the
eventual severity of the disease (Busse & Lemanske, 2001; NHLBI, 2007). The
diagnostic procedures and tests, described above, assist clinicians with the classification
of asthma severity. Phenotypic patterns of asthma severity include: intermittent or
persistent, with sub-classifications of mild, moderate, and severe (NHLBI, 2007). Table
1 below identifies the characteristics of each severity phenotype, dependent on the
patient’s age; severity is assigned to the most severe category in which any impairment
occurs (NHLBI, 2007). The table highlights impairment areas of distinction between age
groups.

Table 1:  Classification Guidelines for Asthma Severity Based on Impairment

(Table created using data from: NHLBI, 2007)

CLASSIFICATION OF ASTHMA SEVERITY

AGE
IMPAIRMENT PERSISTENT
(ERRE | (TERTTET MILD MODERATE SEVERE
0-4
SYMPTOMS 5_11 < daysiweek | 2 :;y;/a "i‘@ek' Daily Thro”g:;”t the
>12
NIGHTTIME 0-4 0 1 — 2x/month 3 — 4x/month >1x/week
AWAKENINGS 5;121 <2x/month 3 — 4x/month b n\;\éehetll()’/ not Often 7x/week
USE OF SHORT- 0-4
ACTING 5_11 <2 days/week | 2 daysiweek, Daily Throughout the
MEDICATION not daily day
>12
UERA RIS 0-4 Minor Extremel
WITH NORMAL 5-11 None limitati Some limitation limi dy
ACTIVITY 12 imitation imite
0-4 N/A N/A N/A N/A
Normal FEV;
gﬁ;"gﬁ:” = FEV,>80% | E%Xo% =60 = FEV, <60%
5-11 FEV, >80% B e predicted B e
k = FEV,/FVC = FEV,/FVC
predicted >80% = FEV./FVC <75%
. FEVY/FVC =75-80% 0
>85%
e Normal FEV;
between . 2 = FEV;>60- = FEV; <60
attacks F|If_:e\c1i1ct>e8do 0 <80% predicted
>12 FEV: >80% . EEV JEVC predicted = FEV,/FVC
predicted normlal = FEV4/FVC reduced
FEV./FVC reduced 5% >5%
normal
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Asthma Management. Asthma cannot be cured and may not be fully prevented, but
it can be managed and controlled (CDC, 2012; EPA, 2006; Nathan et al., 2004; NHLBI,
2012). Well-controlled asthma eliminates the symptoms and the burden of the disease
(e.g., missed school or work, the inability to partake in physical activities, frequent trips
to emergency departments), as well as helps patients maintain good lung function and
reduces the need for quick-acting medications (CDC, 2013; Nathan et al., 2004; NHLBI,
2012). Controlling asthma involves: working with medical professionals to treat any
conditions that may adversely affect asthma management, avoiding asthma triggers, as
well as developing and following an Asthma Action Plan (NHLBI, 2007; NHLBI, 2012).

An Asthma Action Plan, developed under the supervision of a medical professional,
provides guidance and instruction on: taking medications properly (i.e., quantity and
frequency), avoiding personal asthma triggers, tracking the level of asthma control, how
to respond to worsening symptoms, and when one should seek additional or emergency
care (NHLBI, 2012). For children with asthma, all caregivers or adults involved in the
child’s activities should be aware of the Asthma Action Plan (NHLBI, 2012) Further, as
the level of asthma control can vary over time and with changes in environments, the
Asthma Action Plan should be regularly reviewed by a medical professional (NHLBI,
2012). An example Asthma Action Plan can be seen in APPENDIX B.

Keeping asthma under control also involves tracking symptoms, checking peak flow
numbers (with a hand-held meter, to determine expiratory function), and regularly getting
asthma check-ups (NHLBI, 2012). Asthma is considered to be well-controlled when:
symptoms are no more frequent than twice a week and do not impede sleep more than

one or two nights a month; quick-relief medications are needed no more than twice a
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week; no more than one asthma attack per year requires oral corticosteroids; and peak
flow does not drop below 80% of personal best (NHLBI, 2012). Regular asthma check-
ups allow medical professionals to assess the level of asthma control across a number of
dimensions (e.g., measures of lung function, presence of symptoms, effects on quality of
life) (NHLBI, 2012). However, when time-constraints or other factors limit a physician’s
ability to assess asthma control effectively on all measures, a quantitative Asthma
Control Test may be reliably used to determine asthma control (Nathan et al., 2004).

The questionnaire items on the Asthma Control Test assess asthma control in critical
areas (e.g., asthma symptoms, use of quick-relief medications, impact of asthma on
regular activities), based on the NHLBI National Asthma Education and Prevention
Program’s asthma management guidelines (Nathan et al., 2004; NHLBI, 2007; Schatz et
al., 2006). The five-item questionnaire (as seen in APPENDIX C) has been proven to be
a rapid, valid, and reliable tool for use in a variety of settings; using an Asthma Control
Test may actually provide a more reliable assessment of asthma control, as without the
questionnaire, both patients and physicians tend overestimate (Nathan et al., 2004; Schatz
et al., 2006). Proper assessments of the level of asthma control can inform and adjust
treatment options as necessary to effectively manage asthma.

Asthma Treatment. Effective treatment of asthma, particularly in the early stages,
may reduce the impact of airway remodeling and subsequent lung function decline
(Warner et al., 2000). In general, asthma is treated with two types of medication groups:
long-term control and quick-relief; treatment options are decided based on the severity of
the asthma (NHLBI, 2007; NHLBI, 2012). Some medications are available orally, in a

pill form, but most are distributed directly into the airways with an inhaler, sometimes
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with an added spacer for proper delivery (Holgate, 2011; NHLBI, 2007; NHLBI, 2012).
Alternatively, some medications are administered through the use of a nebulizer; a
nebulizer ensures that a fine mist of medication enters the airways (NHLBI, 2012). In
severe cases, an injection of anti-IgE medication may be provided bi-weekly or once per
month (NHLBI, 2012). The development of antibodies against IgE has been shown to be
an effective asthma treatment (NHLBI, 2007). The options for asthma treatment continue
to grow as there is more and more understanding of the immunologically-mediated
actions of asthma (Busse & Lemanske, 2001); however, presently, the two traditional
pharmacotherapies remain the most common and the combination of a long-term control
medication and a quick-relief medication effectively treats most mild-to-moderate
asthmatics (Holgate, 2011).

Long-Term Control Medication. The primary purpose of long-term control
medications is to reduce inflammation and eliminate symptoms; most long-term control
medications are taken daily (NHLBI, 2007: NHLBI, 2012). Inhaled corticosteroids
(synthetic versions of hormones synthesized in the adrenal cortex) are the preferred long-
term control medication for asthma; corticosteroids act to inhibit inflammatory mediators
and up-regulate anti-inflammatory mediators (Corrigan & Kay, 1990; NHLBI, 2007; van
der Velden, 1998). Reducing inflammation, in turn, can reduce symptoms of airway
hyperresponsiveness and can improve overall asthma control (NHLBI, 2007). When
taken daily, corticosteroids dramatically reduce inflammation; however, inflammation
and the associated asthma symptoms generally recur whenever treatment is ceased (Cohn
et al., 2004; van der Velden, 1998). Additionally, although corticosteroid medications

are effective at controlling inflammation, there is limited evidence that they can reverse
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airway remodeling; thus, supporting the fact that asthma can be controlled but, as yet, not
cured (Cohn et al., 2004). Further, as with all medications, long-term control asthma
medications can have side effects (e.g., increased risk for thrush, cataracts, or
osteoporosis); however, the benefits to asthmatics are considered to greatly outweigh the
risks (NHLBI, 2007; NHLBI, 2012).

Quick-Relief Medication. In addition to long-term control medications, asthmatics
are also often prescribed quick-relief (or "rescue™) medications. These quick-relief
medications are intended to be used, via an inhaler, only during an exacerbation of
asthma symptoms (NHLBI, 2012). Quick-relief medications should not be used as a
substitute for long-term control medications, as they have no effect on inflammation
(NHLBI, 2012). Instead, quick-relief medications (also referred to as bronchodialators)
act to rapidly relax the bronchoconstriction associated with an asthma attack, which
subsequently opens the airways (Busse & Lemanske, 2001; NHLBI, 2007; NHLBI,
2012). All asthmatics should have quick-relief medications readily available to them at
all times, in case of emergency; it is particularly important for school staff to have access
to these medications in the case of an asthmatic child (NHLBI, 2012).

Burden of Asthma

Morbidity. Asthma is a major cause of disability in the United States, particularly
for children (Akinbami, 2006; Akinbami et al., 2009). The morbidity caused by asthma
is largely associated with airway remodeling and inflammation, which ultimately result in
lung function decline (Homer & Elias, 2000). Lung function decline is generally
determined using FVC and FEV; measurements (Priftis et al., 2009). Lung function

decline is greater in asthmatic children than in non-asthmatic children and the lung
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function decline occurs more rapidly in asthmatic adults than in non-asthmatics; these
observations contribute to the understanding of asthma as both a chronic and progressive
disease (Busse & Lemanske, 2001; Homer & Elias, 2000; Lange, Parner, Vestbo,
Schnohr, & Jensen, 1998; Martinez et al. 1995). Nonetheless, even minor asthma
symptoms that do not contribute drastically to airway remodeling can negatively impact
an individual’s overall quality of life (Akinbami, 2006; Akinbami et al., 2009). Asthma
is a leading cause of activity limitation, as nearly 60% of asthmatics are forced to limit
regular, daily activities due to asthma (ALA, 2012; CDC, 2012).

Mortality. In the United States during the1980s through 1990s, mortality attributed
to asthma spiked; however, in recent years asthma mortality rates have declined
(Akinbami, 2006; Holgate, 2011). Down from the peak of 4 deaths per million children
with asthma, the mortality rate for childhood asthma was 2.5 deaths per one million
asthmatic children in 2004, there were 186 childhood asthma-related deaths in 2004
(Akinbami, 2006). In 2005, there were 167 asthma-related childhood deaths,
representing a mortality rate of 2.3 deaths per one million asthmatic children (Akinbami
et al., 2009). However, when one considers the contribution of adult asthma fatalities as
well, although still declining, mortality rates are substantially higher. For the period from
2007 — 20009, the total asthma mortality rate in the United States was approximately 150
deaths per one million asthmatics (Akinbami et al., 2012). In both 2007 and 2009, nearly
3,500 deaths were attributed to asthma, representing approximately nine asthma-related
deaths per day in the United States (CDC, 2011; CDC, 2012).

In general, the risk of asthma death is higher for females than males and higher for

adults than children (Akinbami et al., 2012; ALA, 2012). From 2007 — 2009, adults were
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seven times more likely to die of asthma than were children, with asthmatic adults over
age 65 demonstrating the highest mortality rate (580 deaths per million asthmatics)
(Akinbami et al., 2012). Although the risk of asthma death is higher for adults, certain
characteristics may increase a child’s risk. The risk of asthma death remains the highest
for children with: uncontrolled disease, a previous life-threatening attack, or frequent
hospitalization and intubation (Akinbami, 2006). Further, non-Hispanic black children
with asthma are at greatest risk (Task Force, 2012). The death rate for non-Hispanic
black children remained nearly five times that of non-Hispanic white children in 2004 (a
mortality rate of approximately ten deaths per one million children); a trend that has not
decreased with the overall mortality rate decline, nor simply with time (Akinbami, 2006;
Akinbami et al., 2012). Although the mortality rate of asthma is not exorbitantly high,
understanding the associated risks are pertinent, as all asthma deaths are seen as
preventable (IOM, 2000).

Health Care Burden. Research has demonstrated an increasing prevalence of
asthma worldwide; this burden has manifested largely in an increased use of medical care
services (I0M, 2000; Strachan, 1999). In the United States, ambulatory care for asthma
was on the rise until 2004; since then, the rate of health care encounters per person with
asthma has remained relatively stable (Akinbami, 2006; Akinbami et al., 2012). Ata
peak in 2004, at least 6.5 million non-urgent visits were conducted in physician’s offices
and hospital outpatient facilities for asthma (Akinbami, 2006). Trends in the prevalence
of ambulatory care visits have remained relatively stable from 2000 — 2009; they have

risen in proportion with the prevalence of asthma (Akinbami et al., 2012). In 2009, there
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were nearly 9 million ambulatory care visits for asthma, with a slight increase to 10.6
million visits in 2010 (ALA, 2012; CDC, 2012)

While non-urgent asthma visits were previously on the rise, trends in the use of
emergency departments for asthma management have remained relatively stable at
approximately 100 visits per 1,000 children, from 1992 — 2010 (Akinbami, 2006;
Akinbami et al., 2012). Nonetheless, in 2009 alone, there were 1.9 million asthma-
related emergency department visits; nearly 1 in 5 children with asthma went to the
emergency department in 2009 (CDC, 2012). Children with asthma continue to be more
likely to be seen in emergency departments than adults, with minority children having the
highest emergency department visit rate of all groups (Akinbami et al., 2012; CDC,
2012).

Minority children, particularly non-Hispanic black children, are also admitted to
hospitals for their asthma with increased frequency (Akinbami et al., 2012; CDC, 2012).
In 2004, there were 198,000 hospitalizations for childhood asthma in the United States (a
rate of 27 hospitalizations per 10,000 children) (Akinbami, 2006). Although increased
prevalence contributed to a relatively stable rate of hospitalizations, in 2009, the number
of hospital admissions for both child and adult asthma reached nearly 480,000 (Akinbami
etal., 2012; CDC, 2012; EPA, 2006). Around the world, hundreds of thousands of
people are admitted to hospitals for asthma annually (Warner et al., 2000). Hospital
admittance is indicative of severe asthma exacerbation, but is often seen as an avoidable
burden should asthma be effectively controlled (Akinbami, 2006; Warner et al., 2000).

Economic Burden. In addition to the health consequences, there are direct and

indirect economic burdens imposed by asthma as well. The increased prevalence of
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asthma and subsequent increase in the use of health care services carry extreme financial
consequences. It is estimated that medical expenses for asthma cost the United States
approximately $3,300 annually per asthmatic individual for the years from 2002 — 2007
(CDC, 2011). In 2007 alone, it was estimated that direct medical costs associated with
asthma totaled $50.1 billion (CDC, 2011). This financial burden is often shared by the
entire health care system, as both insured and uninsured patients often have difficulty
affording asthma medications (11% and 40%, respectively) (CDC, 2011). More than
25% of non-Hispanic black adults cannot afford their medications or regular physician’s
visits; also, an additional 20% of Hispanic adults cannot afford their asthma medications
and approximately 14% also cannot afford routine physician’s visits (CDC, 2012). Cost
is often prohibitive for many adults in need of primary care to effectively manage their
asthma, which contributes to a costly cycle; poorly controlled asthma may lead to more
severe exacerbations and the subsequent increased need for expensive emergency care
(CDC, 2012).

In addition to the direct costs of health care, the symptoms of asthma also indirectly
burden the economy by limiting earning potential and productivity (Wu & Takaro, 2007).
Asthma symptoms that keep children awake at night contribute to an inability to learn
effectively (Akinbami, 2006; Akinbami et al., 2009; Moonie, Sterling, Figgs, & Castro,
2006; Task Force, 2012). Further, severe symptoms and sleep deprivation often result in
children missing school days entirely (Akinbami, 2006; Akinbami et al., 2009).
Asthmatic children are more apt to miss school than non-asthmatic students, with
persistent asthma sufferers being at greater risk for missing more school days (Moonie et

al, 2006; Moonie et al., 2008; Moonie et al., 2010). Further, more children miss school
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due to asthma than any other chronic disease, with up to 35% of absences due to asthma
(Moonie et al., 2006). In 2003 alone, more than 12.8 million missed school days were
attributed to asthma symptoms (Akinbami, 2006; Moonie et al., 2010). Between 50 —
60% of asthmatic children miss at least one day of school per year due to asthma (CDC,
2012; Moonie et al., 2006). On average in 2008, asthmatic children missed four days of
school, for as many as 14.4 million total missed school days (ALA, 2012; CDC, 2011,
CDC, 2012). Some studies have associated this increased absenteeism with higher risk of
grade retention, as well as with poor academic performance in both the classroom and on
standardized tests, with even brief but frequent absences being seen as disruptive to
performance (Moonie et al., 2006; Moonie et al., 2008; Moonie et al., 2010). The burden
of asthma on school children often extends to their families as well.

Caregivers of asthmatic children, in addition to adult asthmatics, also often miss work
due to asthma (Akinbami, 2006; Akinbami et al., 2009). Nearly one-third of adults miss
work annually due to asthma (CDC, 2012). On average in 2008, adults missed five days
of work due to asthma, for a total of 14.2 million missed work days (ALA, 2012; CDC,
2011; CDC, 2012). Although quantifying the total economic burden of asthma is
difficult, when one considers direct medical costs, as well as lost school and work days,
the burden of asthma costs the United States approximately $56 billion annually (CDC,
2011; CDC, 2012).

Status of Childhood Asthma

Childhood asthma is a global public health concern. Worldwide, the prevalence of

childhood asthma is increasing in many locations and it remains the most frequent

childhood chronic disease in developed countries, including the United States (Akinbami
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et al., 2009; Hansen, Evjenth, & Holt, 2013; IOM, 2000; Rauh, Landrigan, & Claudio,
2008). The International Study of Asthma and Allergies in Childhood (ISAAC) program
was established in 1991 to gain understanding about the prevalence and severity of
asthma, and other allergic conditions, throughout the world (Asher et al., 2006). The
ISAAC program collected data from over one hundred centers across the globe during the
years from 1992 — 1998 (Phase One) and again for Phase Three in the years from 1999 —
2004, with a mean time between data collection of seven years (Asher et al., 2006). In
terms of asthma symptoms specifically, the ISAAC data demonstrated that asthma
continues to be a global concern. Increases in asthma prevalence were observed and
were more frequent for children in the 6-7 year age group than for the 13-14 year age
group, although 42 participating centers did see asthma prevalence increases in this older
age group as well (Asher et al., 2006). Figure 6 below highlights the changes observed

across Phase One and Phase Three in the ISAAC data for the 6-7 year age group.
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Figure 6: Direction of Change for Asthma Symptom Prevalence in 6-7 Years Olds;
Worldwide Centers for the ISAAC
(Figure source: Asher et al., 2006)
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In the United States alone, childhood asthma affects nearly 1 in 11 children (CDC,
2012; Task Force, 2012). In 2011, 8.7 million children between the ages of 5 — 17 years
old had been diagnosed with asthma at some point in their life; children in this age group
consistently have the highest rates of asthma prevalence (ALA, 2012). From 2008 —
2010, American children were 23% more likely to have asthma than adults over age 18
and children were also more likely to use health care services for their asthma (Akinbami
etal., 2012). Although the prevalence of childhood asthma has recently plateaued, it has
done so at a historic high (Akinbami, 2006; Warner, et al., 2000). Early release data from
the 2012 National Health Interview Survey provide insight into the current state of
asthma in American children (NCHS, 2013). The prevalence of asthma in children under

age 15 for 2012, organized into selected categories, can be seen below in Figure 7.

Prevalence of Current Asthma in Children Under 15 Years of
Age
by Selected Categories; United States, 2012
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Figure 7: Prevalence of Current Asthma in Children Under 15 Years of Age by Selected
Categories; United States, 2012
(Figure created using data from: NCHS, 2013)
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These data highlight a number of disparities seen in the distribution of childhood
asthma (Task Force, 2012). In the United States, young boys frequently suffer from
asthma more frequently than young girls; however, this pattern shifts near the age of
puberty and continues into adulthood, which calls into question the uncertain contribution
of sex hormones to the persistence of asthma (Akinbami et al., 2009; ALA, 2012; IOM,
2000; NCHS, 2013; NHLBI, 2007; NHLBI, 2012). Boys also tend to have higher
asthma-related death rates than do their female counterparts (Akinbami, 2006).

Racial/ethnic disparities in asthma prevalence have also been observed across time
(EPA, 2006; IOM, 2000). This is evident in 2012 data, where non-Hispanic black youth
were more than twice as likely as non-Hispanic white children to suffer from asthma;
further, prevalence in non-Hispanic black children increased from 2001 — 2009 by nearly
50% (CDC, 2011; NCHS, 2013). Across time, non-Hispanic black children have also
been more likely to visit emergency rooms or be admitted to the hospital for their asthma,
and, in 2012 alone, were also 500% more likely to die of the disease (Akinbami, 2006;
Akinbami et al., 2012; NCHS, 2013; Task Force, 2012). In 2012, available asthma data
categorized race and ethnicity as simply non-Hispanic white, non-Hispanic black, or
Hispanic; however, data from 2005 provide additional insight into other racial/ethnic
groups. In 2005, American Indian or Alaskan Native youth were 25% more likely than
non-Hispanic white children to suffer from asthma, while Asian children had the lowest
prevalence rates of all groups; these trends were also observed in 2008 — 2010 data
(Akinbami, 2006; Akinbami et al., 2012).

Further, in 2012, young Hispanic children were at increased risk for asthma as

compared to non-Hispanic white children, with a reported asthma prevalence of 8.8%
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(NCHS, 2013). However, when Hispanic children are viewed as a heterogeneous group,
additional disparities become apparent. Puerto Rican children have significantly higher
asthma prevalence rates than Cuban, Dominican, or Mexican children; the differences
remain even after adjusting for other risk factors (Akinbami, 2006; Akinbami et al., 2012;
ALA, 2012; IOM, 2000; Lara et al., 2006).

The literature also identifies a number of additional differences among asthma
prevalence in American children. For example, there are geographic discrepancies in
asthma prevalence. In particular, children living in high population-density urban areas
tend to be at greater risk of developing asthma; it is hypothesized that children living in
rural areas may be exposed to unique protective factors (e.g., regular close animal
contact, repeated early exposure to outdoor allergens, increased microbial exposures) that
may defend against asthma development (Goodwin & Cowles, 2008; I0M, 2000; Priftis,
Mantzouranis, & Anthracopoulos, 2009; Rauh et al., 2008). Another proposed
explanation for the geographic differences in asthma prevalence associates asthma with
increased regional tobacco smoking rates (Goodwin & Cowles, 2008).

Additionally, American children of lower socioeconomic status (SES), particularly
low-SES minority children, are also more likely to develop and be living with the
symptoms of asthma; this is especially true in low-SES children living in public housing
(10M, 2000; Northridge, Ramirez, Stingone, & Claudio, 2010; Priftis et al., 2009; Rauh
et al., 2008; Task Force, 2012). From 2008 — 2010, asthma prevalence for those whose
household incomes fell below the poverty line was 11.2%; those with incomes between
100% - 200% of the poverty level had asthma prevalence rates of 8.7%; and those whose

incomes exceed the poverty level by more than 200% had asthma prevalence rates of
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7.3% (Akinbami et al., 2012). This inverse relationship continued into 2012, where
asthma prevalence rates were 12.2%, 9.9%, and 8.2%, for those <100% of poverty,
between 100 — 200% of poverty, and >200% of poverty, respectively (Task Force, 2012).

Further, asthma prevalence has also been associated with overweight or obesity in
children (Ahmad, Biswas, Bae, Meador, Huang, & Singh, 2009; Kusunoki et al., 2008;
Task Force, 2012; Visness et al., 2010). However, it remains unclear whether shared
genetics or an unhealthy lifestyle contribute to both asthma and obesity concurrently, or
whether obesity-related inflammation may lead to the development of asthma in children
(Ahmad et al., 2009; Visness et al., 2010).

In terms of recent asthma episodes (within the 12 months prior to being surveyed),
disparities also exist. In 2005, 5.2% of children (3.8 million children) experienced an
asthma attack in the year prior to data collection (Akinbami, 2006). Data from 2012
indicated that the attack rate had grown to 5.4% for children under age 15 and that
children in this age group were at higher risk for an asthma attack than older persons
(4.1% attack rate for persons 15-34 and 4.1% attack rate for persons 35 and older)
(Akinbami, 2006; NCHS, 2013). As with prevalence rates, 2012 asthma attack rates in
children under age 15 are also more frequent in boys (6.4%) than in girls (4.3%) and
more frequent in non-Hispanic black children (10.1%, gender-adjusted prevalence rate)
than in other racial/ethnic groups (NCHS, 2013).

Pathogenesis

A single cause of asthma has not been found, yet a number of factors have been

associated with the development of the disease (Akinbami, 2006). The development of

asthma is thought to be a complex interaction of both genetic and environmental factors,
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with the assumption that this interplay results in the characteristic inflammation and
structural airway changes observed in asthmatics (Basic Asthma Research Strategy 11
[BARS I1], 2006; Breysse et al., 2004; Busse & Lemanske, 2001; IOM, 2000; NHLBI,
2007; NHLBI, 2012; Priftis et al., 2009). However, neither the relative contribution of
genetics (estimated to be anywhere between 30 — 80% of asthma risk) and the
environment (estimated in one study to account for up to 35% of the disease), nor the
direct pathway to asthma development is entirely clear (BARS 11, 2006; Cohn et al.,
2004; I0OM, 2000; Landrigan, Schechter, Lipton, Fahs, & Schwartz, 2002; NHLBI, 2007;
Priftis et al., 2009). For any individual, the exact cause and time for the pathogenesis of
asthma cannot be ascertained, but is likely initiated in early in life and begins as a
combination of the factors discussed below (IOM, 2000; NHLBI, 2007).

Genetic Factors. A number of studies have demonstrated that the development of
asthma has a strong genetic component (e.g., a child has three times the odds of
developing asthma if one biologic parent is asthmatic, which increases to six times the
odds of developing asthma if both parents are asthmatic), with maternal asthma seeming
to be a greater risk factor than paternal asthma (Bracken et al., 2002). Asthma does not
appear to follow monogenic patterns of inheritance; rather, many genes have been found
that are associated with asthma in a variety of ways (Bracken et al., 2002). One of the
strongest predisposing factors for the development of asthma in an individual is the
presence of atopy (Bracken et al., 2002; Busse & Lemanske, 2001; Hansen et al., 2013;
NHLBI, 2007). Atopy is the genetic predisposition for the development of an immediate
hypersensitivity reaction in response to environmental allergens; the hypersensitivity

reaction is mediated by IgE (10M, 2000; NHLBI, 2007). When both parents exhibit
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atopy, their children have a 60% increased risk of atopy themselves (Bracken et al.,
2002). Atopy may be predictive of asthma development, but may also manifest as other
allergic sensitization (e.g., food allergies, allergic rhinitis, or atopic dermatitis) (NHLBI,
2007). In contrast, while atopy may be predictive of asthma development in some cases,
it is not a requirement of the pathogenesis of the disease (Corrigan & Kay, 1990).

Additional genetic contributors to asthma development have also been proposed.
Some researchers hypothesize that the immune system of newborns inherently leans
towards an overabundance of Th2 cells (Busse & Lemanske, 2001; Mattes & Karmaus,
1999). The overabundance of Th2 cells may be the result of an overexpression of Th2 or
an under-expression of Thl, or some combination of the two (NHLBI, 2007). In either
case, this imbalance towards Th2 cells is a marker for inflammation. A family history of
atopic disease seems to further skew this Th2 phenotype; essentially, having parents with
asthma is a risk factor for a child’s ultimate development of the disease (Mattes &
Karmaus, 1999; NHLBI, 2012; Rao & Phipatanakul, 2011).

The genetic contribution to asthma development is further complicated when one
considers the “hygiene hypothesis”. The “hygiene hypothesis” proposes that a Western
lifestyle, focused heavily on sanitation, has resulted in a decline in environmental
exposures and infections in young children (Akinbami et al., 2009; BARS 11, 2006;
Goodwin & Cowles, 2008; Hesselmar, Aberg, Eriksson, Bjorkstén, & Aberg, 2005;
NHLBI, 2007; NHLBI, 2012; Rauh et al., 2008). Exposures to certain infections,
exposures to other children at an early age (either siblings or in daycare environments),
and infrequent use of antibiotics seem to be protective against the development of asthma

(NHLBI, 2007). Without stimuli such as these, it is believed that an infant’s immune
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system is unable to adapt and develop a balanced response that could overcome the
inherent tendency towards Th2 cell overproduction (Busse & Lemanske, 2001).

Environmental Factors. In addition to genetics, environmental factors also
contribute to the development of asthma and actually represent the easiest targets for
asthma intervention strategies (BARS 11, 2006; Busse & Lemanske, 2001; Mattes &
Karmaus, 1999). When exposed to an environmental factor at a critical time (as yet
undefined), a genetically-predisposed individual may develop asthma or other allergic
disease (Rao & Phipatanakul, 2011). There is insufficient evidence at this time to link
outdoor air pollution (e.g., ozone), indoor particulate matter (particularly PM, ), diet, and
other environmental factors to asthma development, but the associations are being
explored (NHLBI, 2007; McCormack et al., 2009; Miles, 2005; Priftis et al., 2009). In
contrast, there is some evidence that links viral respiratory infections, environmental
tobacco smoke (in some instances), and allergens to the development of asthma (NHLBI,
2007). It is suspected that exposure to respiratory infections and other environmental
factors may interact in a complex fashion to contribute to the ultimate development of
asthma, although this relationship is also not entirely understood (NHLBI, 2007).

Viral Respiratory Infections. Viral respiratory infections, particularly infections with
respiratory syncytial virus (RSV), have been found to contribute to the development of
asthma (NHLBI 2007; NHLBI, 2012). In fact, young children with frequent respiratory
infections are at higher risk for developing asthma (Mattes & Karmaus, 1999; NHLBI,
2007; NHLBI, 2012). Rhinovirus infections and parainfluenza virus infections early in
life have also been linked to asthma development (Holgate, 2011; I0M, 2000; NHLBI,

2007). Conversely, according to the “hygiene hypothesis” exposure to viral infections,
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such as the measles, hepatitis A, and even RSV, may actually be protective against the
development of asthma (IOM, 2000; NHLBI, 2007). Therefore, it is speculated that
exposure to respiratory viruses and a genetic predisposition towards atopy may combine
to contribute to asthma development; as such, the causal link has yet to be clearly defined
(I0M, 2000; NHLBI, 2007).

Environmental Tobacco Smoke (ETS). Environmental tobacco smoke (ETS), also
known as secondhand smoke or passive smoking, is a combination of chemical gases and
particulates that are formed at the burning end of a cigar, cigarette, or pipe, as well as
from the exhalation of a person smoking tobacco (EPA, n.d.; EPA, 2008; EPA, 2013,
IOM, 2000). ETS contains thousands of chemicals that are known to be irritants,
toxicants, mutagens and carcinogens (I0M, 2000). There is also sufficient evidence to
conclude that there is a causal link between ETS exposure and the development of
asthma, specifically in pre-school age children (EPA, 2013; IOM, 2000; Rauh et al.,
2008). There appears to be a dose-response relationship between exposure to ETS and
asthma prevalence in young children (IOM, 2000). Evidence is suggestive that ETS may
also be linked to asthma development in older children (Goodwin & Cowles, 2008; VVork
etal., 2007).

Allergens. Research has identified two common indoor biologic allergens associated
with the development of asthma; evidence suggests that indoor allergens are a stronger
risk factor for the development of asthma than outdoor allergens (Rao & Phipatanakul,
2011; Wu, Jacobs, Mitchell, Miller, & Karol, 2007; Wu & Takaro, 2007). In particular,
there is sufficient evidence to link allergens of microscopic house dust mites (HDM) to

asthma development, while there is suggestive evidence to causally link cockroach
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allergen to the development of asthma, but only in pre-school aged children (EPA, 2013;
Gergen et al., 1999; IOM, 2000; Krieger et al., 2010; NHLBI, 2007). The body parts and
droppings of HDMs contain allergens that stimulate a dose-response sensitization; this
sensitization is associated with an increased risk of asthma development (EPA, n.d.; EPA,
2013; Hagendorens et al., 2004; Rao & Phipatanakul, 2011). A similar dose-response
relationship occurs in regards to cockroach allergen sensitization (IOM, 2000). As such,
exposure to cockroach allergen, via their body parts or droppings, may also increase the
risk of asthma development (EPA, n.d.; EPA, 2013; IOM, 2000).

Still other allergens (e.g. mold spores and animal dander) are also suspected to
contribute to the development of asthma, but evidence is not sufficient to causally link
them to pathogenesis of the disease (I0OM, 2000). Further, as with viral respiratory
infections, some research identifies that exposure to dog and cat allergens early in life
may actually be protective against asthma development (NHLBI, 2007). Hereto, it is
likely that the gene-environment interaction is what dictates the ultimate pathogenesis of
asthma (NHLBI, 2007). Figure 8 on the following page is a schematic representation of
the possible contributors to asthma pathogenesis from the 2000 Institute of Medicine
Report Clearing the Air: Asthma and Indoor Air Exposures; bold lines are used to
illustrate where there is sufficient evidence for a relationship, regular lines where the
relationships are at least strongly suggested, and dashed lines where relationships are

likely to exist, but sufficient evidence is lacking (IOM, 2000).
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Figure 8: Interrelationship of Factors Associated with Asthma Pathogenesis
(Figure source: 10M, 2000)

Factors Contributing to the Exacerbation of Asthma

As with asthma development, a number of factors (biological, chemical, or otherwise)
have been found to contribute to the exacerbation of asthma in sensitive individuals
(Breysse et al., 2004; Rauh et al., 2008; Wu et al., 2007). Factors that may result in the
clinical manifestation of asthma symptoms in susceptible individuals are commonly
referred to as asthma triggers (NHLBI, 2012; Takaro, Krieger, & Song, 2004). While not
all triggers will affect all asthmatics, a variety of recognized, potential asthma triggers are
discussed below.

Allergens. It is speculated that modern indoor environments (with their higher
indoor temperatures, increased humidity and excess moisture, and increased amount of
furnishings), allow for increased exposure to indoor allergens that have been shown to

contribute to the exacerbation of asthma symptoms (CDC, 2012; Krieger et al., 2010; Rao
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& Phipatanakul, 2011). Exposure to multiple allergens in the home environment is
commonplace in the United States and, frequently, the homes of asthmatics contain
greater allergen concentrations than homes without asthmatics (National Institute of
Environmental Health Sciences [NIEHS], 2013). Further, at least 50% of asthmatics are
sensitized to three or more allergens, making asthma exacerbations all the more likely
(Breysse et al., 2004).

House Dust Mite (HDM) Allergens. HDMs are the major contributors of allergens
in house dust, with quantities in homes ranging from <0.2 - >100 ng/m* (Hagendorens et
al., 2004; 10M, 2000). Most homes harbor dust mites and at least 85% of homes
surveyed for the National Survey of Lead and Allergens in Housing (NSLAH) contained
detectable levels of HDM allergen (EPA, n.d.; NIEHS, 2013). Both the allergen Der pl
from the European house dust mite (Dermatophagoides pteronyssimus) and the allergen
Der f1 from the American house dust mite (D. farinae) have been associated with both
the development of asthma and the exacerbation of asthma symptoms (Hesselmar et al.,
2005; I0M, 2000; Krieger et al., 2010). Exposure to HDM allergens has also been
associated with increased use of asthma medications and unscheduled health care visits,
due to the promotion of asthma symptoms (Rao & Phipatanakul, 2011). HDM allergen
exposures as low as 2 ug/g (micrograms of allergen per gram of dust) have been shown
to cause sensitization, while exposures of 10 pg/g usually result in the exacerbation of
asthma symptoms (Gergen et al., 1999; Krieger et al., 2010).

Pest Allergens. A number of insects have been associated with allergic responses;
however, cockroaches are repeatedly recognized as a substantial contributor to indoor

allergens (I10M, 2000). Although there are many species of cockroach, the most common

41



indoor species in North America are the American (Periplaneta americana), German
(Blattella germanica), and Oriental (Blatta orientalis) cockroaches (I10M, 2000).
Droppings and body parts of cockroaches contain the allergens: Bla g1, Bla g2, Bla g4,
Bla g5 or Per al; all of which have also been associated with asthma exacerbation (EPA,
2013; IOM, 2000; Rao & Phipatanakul, 2011). Like with HDM allergen, cockroach
allergen sensitization occurs with exposures as low as 2 pg/g, but asthma symptoms may
result from exposures as low as 8 pg/g (Gergen et al., 1999). One study found that, even
in homes without evidence of current cockroach infestation, 20% of homes have
detectable levels of cockroach allergen (I0M, 2000).

Rats, mice, and other rodents also represent potential pests that contribute to indoor
allergen levels (EPA, n.d.). Rodent allergens have been found to trigger asthma
symptoms; some studies have found that higher exposures to mice allergens are
associated with higher rates of missed school days due to asthma (Breysse et al., 2004;
Rao & Phipatanakul, 2011). Other important allergens that have been identified and
associated with asthma exacerbation include: Mus m1 and Mus m2 from mice and Rat nl
from rats (IOM, 2000).

Domestic Animal Allergens. Some individuals are exposed to rodent allergens (e.g.,
Cav pl and Cav p2 from guinea pigs) because they keep them as pets (I0OM, 2000). In
fact, all warm-blooded domestic animals (e.g., dogs, cats, guinea pigs, hamsters, birds)
contain potential allergens in their hair, skin flakes, feces, urine, and other secretions
(Breysse et al., 2004; EPA, 2013; I0M, 2000). Specifically, the primary dog allergen
(Can f1) and the primary cat allergen (Fel d1) have been sufficiently linked to asthma

exacerbation (Hesselmar et al., 2005; IOM, 2000). Cats are pets in more than one-quarter
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of American households, while dogs are kept as pets in close to one-third of U.S.
households (IOM, 2000). Interestingly, allergens associated with domestic animals are
themselves highly mobile, so they are also often found in homes that do not have such
pets (Hesselmar et al., 2005; Miles, 2005). In fact, the NSLAH found that cat and dog
allergens were two of the most common allergens present in American homes, regardless
of pet ownership (NIEHS, 2013).

Molds. Molds are microscopic fungi that are ubiquitous in our environment and
found nearly anywhere moisture is present, although fewer than 50 species are commonly
found indoors (EPA, n.d.; EPA, 2013; IOM, 2000; I0OM, 2004). Inhalation of mold
spores or components of fungal cell walls have been shown to trigger asthma symptoms,
via both allergic and non-allergic pathways (Breysse et al., 2004; EPA, n.d.; EPA, 2013;
I0OM, 2004; Rauh et al., 2008). A number of specific mold species have been connected
to the exacerbation of asthma symptoms, particularly: Alternaria alternata, Aspergillus
spp., Cladosporium herbarum, Malassezia furfur, Penicillium spp., Psilocybe cubenis,
and Trichophyton tonsurans (IOM, 2000; Rao & Phipatanakul, 2011). Data from the
NSLAH also suggested that nearly 100% of homes sampled had detectable levels of
Alternaria spp. (NIEHS, 2013). Evidence also suggests that a damp indoor environment
suitable for mold growth can exacerbate asthma symptoms, even when visible mold
growth is not apparent (Breysse et al., 2004; I0M, 2004). In general, sensitivity to molds
and the associated ability to trigger asthma symptoms may be present for up to 40% of

asthmatics (10M, 2000).
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Irritants.

Environmental Tobacco Smoke (ETS). In addition to being a contributor to asthma
development in pre-school age children, exposure to ETS has also been identified as a
prominent trigger of asthma symptoms for asthmatics of all ages (Akinbami et al., 2012;
CDC, 2012; EPA, 2013; Rao & Phipatanakul, 2011; Vork et al., 2007). In general,
parental smoking is associated with more severe symptoms in asthmatic children (I0M,
2000). Further, chronic exposure to ETS has been associated with the exacerbation of
asthma in older children and adults, with limited evidence associating acute ETS
exposure and asthma symptoms (I0M, 2000).

Nitrogen Dioxide and Volatile Organic Compounds (VOCs). Nitrogen dioxide
(NOy) is an odorless gas, produced through the high-temperature combustion of fuels
(e.q., gas, kerosene, and wood) (EPA, n.d.; EPA, 2008; EPA, 2013; IOM, 2000). NO, is
often created in homes through the use of fuel-burning appliances; for example, on
average nearly 50% of American homes use gas-burning stoves or ovens (EPA, 2013;
I0M, 2000; Wu et al., 2007). Exposures to NO, generally cause eye, nose, and throat
irritation, but have also been shown to trigger asthma symptoms, typically due to acute,
high-levels of exposure (EPA, n.d.; EPA, 2013; IOM, 2000; Rauh et al., 2008).

Other volatile organic compounds (VOCSs), which include any number of gaseous
chemicals volatized from liquids and solids, are often respiratory irritants as well (EPA,
2008; EPA, 2013). More than 300 VOCs have been measured indoors, originating from
sources like: paints, cleaning agents, adhesives, pesticides, air fresheners, etc.; and, a
number of VOCs (e.g., chlorinated, aromatic, and aliphatic compounds) from these

sources may also exacerbate asthma symptoms (EPA, 2008; EPA, 2013; IOM, 2000). In
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particular, there is some evidence to suggest that high-level exposure to pesticides may
trigger asthma symptoms; this is an important potential association, given that nearly
85% of American homes utilize pesticides indoors (IOM, 2000).

Physical Activity and Obesity. Physical activity may serve as an asthma trigger for
some individuals (CDC, 2012; NHLBI, 2012; Visness et al., 2010). However, unlike the
other triggers mentioned, physical activity should not be avoided by asthmatics
(Akinbami et al., 2012; NHLBI, 2012). Proper diet and the avoidance of a sedentary
lifestyle are paramount to the prevention of childhood obesity (BARS 11, 2006). Obesity
and a sedentary lifestyle have themselves been linked to the exacerbation of asthma, as
well as many other diseases (BARS Il, 2006; Kusunoki et al., 2012). It is hypothesized
that obesity may contribute to airway hyperresponsiveness and smooth muscle
constriction and that it may also contribute to a net decrease in anti-inflammatory
mediators that could otherwise benefit asthma sufferers (Kusunoki et al., 2012).

Other Factors. In addition to their association with asthma development, viral
respiratory infections are also considered an important cause of asthma exacerbation
(Akinbami et al., 2012; CDC, 2012; Corrigan & Kay, 1990; NHLBI, 2007). Viral
infections like the common cold, the flu, and RSV, as well as bacterial infections (e.g.,
those caused by Chlamydia spp., Mycoplasma pneumonia), may trigger an asthma attack
in some individuals (CDC, 2013; NHLBI, 2007; IOM, 2000). Although evidence is
lacking, it is possible that for some asthmatics, other allergies or illnesses (e.g., acid
reflux, sinus infection); strong chemical odors or fragrances; weather (e.g., high
humidity, cold air); outdoor air pollution (e.g. ozone, sulfur dioxide) or poor indoor air

quality (usually the result of inadequate ventilation); high pollen, outdoor mold spore, or
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outdoor particulate matter counts; medications (e.g., aspirin, nonselective beta-blockers);
psychosocial stress; and sulfites in foods or beverages may also be asthma triggers
(Akinbami et al., 2012; Breysse et al., 2004; CDC, 2013; Hesselmar et al., 2005; IOM,
2000; McCormack et al., 2009; NHLBI, 2007; NHLBI, 2012; Northridge et al., 2010).
For some individuals, it is theorized that even strong emotions that result in
hyperventilation may also bring about an asthma attack (CDC, 2013). Further research is
required to confidently make associations between any number of environmental factors
and the exacerbation of asthma.
Health and Housing

The connection between health and housing has long been established, as witnessed
by the health impact of housing-related changes, such as the sanitation movement and the
advancement of lead-based paint prevention policies (Jacobs, 2011; Jacobs, Kelly, &
Sobolewski, 2007; Miles, 2005). Despite this understanding, changes to the home
environment over the past several decades have focused more on improved durability and
security, energy conservation, and aesthetics rather than on improving the health of
occupants (Jacobs, Wilson, Dixon, Smith, & Evens, 2009). As such, disparities in
housing, which also negatively impact health, continue to exist (Jacobs et al., 2009;
Northridge et al., 2010). Disparities in housing represent an important environmental
justice concern, particularly as poor and minority persons are more likely to live in homes
of lower quality and are less likely to have the means to control the quality of their homes
(Jacobs et al., 2009; Northridge et al., 2010; Rauh et al., 2008; Wu & Takaro, 2007).
Although more frequent in public and low-income housing, markers of deterioration exist

for all types of American housing stock (Northridge et al., 2010). This prevalence of
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substandard housing in the United States contributes to the disproportionate prevalence of
environmentally-linked diseases, including asthma (Jacobs, 2011; Rauh et al., 2008).
Status of Housing

The status of American housing stock is best generalized through the American
Housing Survey (AHS). Conducted jointly by the U.S. Department of Housing and
Urban Development (HUD) and the United States Census Bureau (USCB), the AHS is a
comprehensive, longitudinal national housing survey that collects data every two years
(USCB, 2012a). Data are available from the 2011 AHS, which provide generalizable
insight into the current status of nearly 115 million housing units in the United States
(USCB, 2012a). The AHS collects self-reported data on a large number of measures;
however, a small selection of housing characteristics most applicable to asthma

development or exacerbation is highlighted in Table 2 on the following page.
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Table 2:  Selected Characteristics of American Housing Units
(Table created using data from: USCB, 2012a)

HOUSING CHARACTERISTICS

NUMBER OF UNITS

SELECTED PHYSICAL PROBLEMS

Severe physical problems (with plumbing, heating, electric, upkeep) 2,125,000
Moderate physical problems (with plumbing, heating, electric, upkeep) 4,199,000
Open cracks or holes (interior) 5,949,000
MAIN HEATING EQUIPMENT

Floor, wall, or other built-in hot-air units without ducts 5,182,000
Room heaters without flue 1,291,000
Cooking stove 97,000

Main heating fuel: Piped gas 63,791,000

PEST INFESTATIONS
Signs of rats in last 12 months 1,171,000
Signs of mice in last 12 months 12,743,000
Signs of cockroaches in last 12 months 13,157,000
SELECTED MOISTURE-RELATED PROBLEMS
Water leakage from inside structure 9,686,000
Water leakage from outside structure 12,461,000
Units with mold in the last 12 months 4,023,000
TOBACCO SMOKE
Households with smokers 13,685,000
Households where visitors smoke 2,517,000
Secondhand smoke entering home - daily 1,753,000
Secondhand smoke entering home - weekly 2,648,000
CHILDREN’S HEALTH AND SAFETY

Children 6 — 17 years old, diagnosed with asthma 5,517,000
Visited emergency room in the past 12 months because of asthma 625,000

Has taken daily medicines for asthma in the past 12 months 2,004,000

As the AHS data demonstrate, a number of housing-based hazards exist in American

housing stock (USCB, 2012a). The distribution of these hazards is also disproportionate;

data demonstrate that poor and minority occupants are as much as three times more likely

to live in substandard housing (Wu et al., 2007). The presence of moderate or severe

physical problems (homes without: heat, hot water, or electricity, or homes with

significant upkeep problems and structural defects) is often used as a proxy for declaring
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substandard housing (DHHS, 2009; Jacobs, 2011). The 2011 AHS data demonstrate that
nearly one-quarter of homes with severe and moderate physical problems are occupied by
non-Hispanic black families (23% and 24%, respectively), while another 17% of homes
with severe problems and another 18% of homes with moderate problems are occupied
by Hispanic families (USCB, 2012a). In addition, 28% of homes with severe physical
problems and 32% of homes with moderate physical problems are occupied by families
living below the poverty line (USCB, 2012a). Considering that non-Hispanic black
households account for just 13% of the total housing stock, Hispanic households account
for just 12% of the housing stock, and low-income households account for just 16% of
American housing stock, the disproportionate burden of substandard housing on these
groups becomes apparent (USCB, 2012a). These disparities have persisted over the past
three decades and likely contribute to the disproportionate prevalence rates of asthma in
minority and low-income groups (Jacobs, 2011).
Connecting Housing Conditions to Asthma

The literature demonstrates the connection between asthma and environmental
contributors to both the development and exacerbation of the disease; further, the
literature connects these exposures to substandard home environments (Krieger et al.,
2010; Miles, 2005; Northridge et al., 2010). Exposure to substandard housing is a sizable
concern, as the majority of Americans spend over 90% of their time indoors.
Additionally, of the time spent indoors, approximately two-thirds is spent in the home
environment; children under age two, the elderly, and those with chronic conditions may
spend even greater proportions of their time in the home (Breysse et al., 2004; EPA,

2008; McCormack et al., 2009; Miles, 2005; Priftis et al., 2009; Wu et al., 2007; Wu &
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Takaro, 2007). Overall, on average, children >2 years old spend approximately 21 hours
indoors (88% of their day), two hours outdoors, and one hour in enclosed transit each day
(10M, 2000). Further, while indoors, occupants are generally exposed to pollutants at
levels two to five times greater than outdoors; at times, pollutant concentrations may
exceed 100 times outdoor concentrations (Jacobs et al., 2007).

Indoor air pollutants from: combustion fuels; improperly vented heating, ventilation,
and air conditioning (HVAC) systems; tobacco smoking, and the off-gassing of VOCs
(e.g., formaldehyde, chloroform, toluene) from building materials can negatively affect
the indoor air quality in a home and have been associated with asthma (EPA, 2008;
Jacobs et al., 2009; Priftis et al., 2009). Improper ventilation in homes fails to remove
pollutants and allergens from indoor air (and may actually concentrate them), which may
trigger asthma symptoms; improper ventilation also contributes to increased interior
humidity levels, which in turn creates additional issues (Miles, 2005; Northridge et al.,
2010).

Increased indoor humidity has been associated with an increase in: HDMs, off-
gassing of VOCs in building materials, pest infestations, and the growth of
microorganisms (e.g., mold), all of which are also associated with asthma (Hesselmar et
al., 2005; Krieger et al., 2010; Miles, 2005; Quansah et al., 2012). Ideally, indoor
humidity should be kept between 30 — 50% to minimize these effects (EPA, 2008).
When indoor humidity is excessive, asthma triggers proliferate. One study found that as
many as 80% of American homes had detectable HDM allergen levels, with 24%

exceeding the levels associated with triggering asthma symptoms (Krieger et al., 2010).
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In addition to exacerbating asthma symptoms, increased humidity may also create
structural deficiencies in homes.

In turn, the poor structural quality of homes may also contribute to the prevalence of
asthma (Miles, 2005). For example, poor housing structure has been found to contribute
to pest infestation, which itself is associated with asthma (Krieger et al., 2010; Miles,
2005; Rauh et al., 2008). Housing deficiencies serve as entrance points for pests and
contribute to more severe pest infestations (Northridge et al., 2010). One study found
that cockroach allergen is present in more than 60% of American homes, while mouse
allergen is detectable in 82% of homes in the United States (Krieger et al., 2010; Rauh et
al., 2008). Pest allergens are recognized to trigger asthma symptoms in sensitive
individuals. Further, in addition to inviting pest infestation, structural deficiencies in
homes may also contribute to increased water intrusion and other moisture-related
problems (Krieger et al., 2010; Miles, 2005).

In fact, nearly all buildings will experience issues with excess moisture sometime
during their existence (I0OM, 2004). Indoor dampness and the associated mold growth
are some of the most prevalent housing problems (Quansah, Jaakola, Hugg, Heikkinen, &
Jaakola, 2012). The literature suggests that moisture-related problems may be present in
up to 60% of homes; however, excess moisture is more common in low-income and
minority homes (Jacobs, 2011; Quansah et al., 2012). Further, moisture-related housing
issues may themselves increase the risk of developing or exacerbating asthma; one study
found that excess moisture was associated with an estimated 50% increased risk of

asthma (Northridge et al., 2010; Quansah et al., 2012). Much like the disease itself, the
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connection between asthma and housing condition is quite complex and integrated. As
such, reducing the prevalence and burden of asthma demands a holistic approach.
The Healthy Homes Concept

The healthy homes concept is the holistic and multi-faceted framework best suited to
manage environmental contributors to asthma. The healthy homes concept is based on
the ideology that homes should be sited, designed, built, maintained, and renovated in
ways that support the health of occupants (DHHS, 2009). The healthy homes concept
gained momentum with the 2009 Surgeon General’s Call to Action to Promote Healthy
Homes; this document outlines the scientifically-proven steps that Americans should take
to protect themselves from hazardous home environments that contribute to disease
(DHHS, 2009). The goal of the Call to Action is to provide guidance for a
comprehensive, nationwide approach to healthy homes that will reduce disparities and
improve public health (DHHS, 2009).

In line with the Call to Action, the National Center for Healthy Housing (NCHH)
developed its Seven Principles of Healthy Homes to provide easy to understand
recommendations based on the scientific literature. The Seven Principles of Healthy
Homes include: Keep it Dry, Keep it Clean, Keep it Pest-Free, Keep it Safe, Keep it
Contaminant-Free, Keep it Ventilated, and Keep it Maintained (National Center for
Healthy Housing [NCHH], 2008). Table 3 on the following page provides examples of
how the some of the Seven Principles address healthy homes issues and how the issues

relate specifically to asthma.
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Table 3:  Connecting Healthy Homes Principles, Healthy Homes Issues, and Asthma
(NCHH, 2008)

HEALTHY HOMES RELATIONSHIP TO
PRINCIPLE EXAMPLE ISSUES ADDRESSED ASTHMA
= Damp homes support the growth and sustenance of
KEEP IT DRY HDM, pests, and molds
. Damp homes may create further structural decay
Y= = Clutter serves as pest harborage and may provide food There is evide;nce to
for pests suggest that the identified

allergens or irritants in a

. Pest infestations serve as reservoirs for allergens home contribute to either

KEEP IT PEST-FREE = The use of pesticides to control infestations may produce
the development of asthma
VOCs .
or the exacerbation of
= Poor ventilation contributes to increased indoor humidity asthma symptoms in

KEEP IT VENTILATED Thre . e 0T
= Poor ventilation concentrates air pollutants sensitive individuals

. Poorly maintained homes are at risk for structural,

KEEP IT MAINTAINED .
moisture, and pest-related problems

Despite the growing acceptance throughout the public health community of the
healthy homes concept and the Principles of a Healthy Home, policies governing healthy
homes issues are lacking and are generally restricted to basic habitability requirements of
building codes, housing codes, and laws governing landlord-tenant responsibilities; for
example, there has yet to be national consensus to support indoor air quality measures
(Jacobs et al., 2007; Miles, 2005). As such, there is a push to contribute to the body of
research on healthy homes-related issues that may inform future policy (DHHS, 2009).
The hope is that, by eliminating knowledge gaps, policy may be implemented that will
further support and strengthen the primary prevention of housing-related health and
safety problems (Miles, 2005). Ultimately, healthy housing policy is seen as a means to
address the inherent factors that influence substandard housing and the disproportionate
distribution of housing-related diseases like asthma (Jacobs et al., 2007; Rauh et al.,
2008). One such area of research that, if proven effective, may inform future policy is

the use of home-based intervention strategies to address asthma.
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Home-Based Interventions

There is mounting evidence that, similar to the environmental approach taken to
reduce childhood lead poisoning, a home-based approach may also effectively reduce the
burden of asthma; specifically, that a multi-faceted healthy homes program could
effectively manage environmental contributors to asthma (Jacobs et al., 2007; Jacobs et
al., 2009; Jacobs, 2011; Krieger et al., 2010; Miles, 2005; Takaro et al., 2004). An ideal
home-based asthma intervention program based on the healthy homes concepts would
include: the assessment of exposures to asthma triggers, education about exposure
avoidance and asthma control (including the proper use of medications), as well as
providing low-cost tools and strategies to reduce exposures (EPA, 2006; Krieger, Takaro,
Song, & Weaver, 2005; NHLBI, 2007). This type of approach has been gaining interest,
as individual asthma case management is often ineffective at reaching all individuals in
need of care and the direct health care costs are often prohibitive (Miles, 2005). Since it
is believed that the origins of asthma may have early connections to the home
environment, reducing exposure sources at home is seen as a viable method to address
the increasing asthma prevalence (Rao & Phipatanakul, 2011). As such, a number of
strategies to reduce home exposure sources have been implemented in the literature and
are briefly discussed below.

For HDM control, various researchers have attempted to: increase the use of HDM-
impermeable pillow and mattress casings, increase weekly washing and high heat drying
of bed linens, promote the avoidance of carpeting and upholstery, increase regular
vacuuming, decrease indoor humidity levels to below 50%, as well as combine any

number of the strategies listed to reduce exposure to HDM allergens (Rao &
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Phipatanakul, 2011; Wu & Takaro, 2007). Results from related studies are variable;
some HDM prevention techniques have been associated with the reduction of HDM
allergen levels in homes and the reduction in asthma symptoms, but others have not (Rao
& Phipatanakul, 2011). Despite mixed results, the National Asthma Education and
Prevention Program (NAEPP) still recommends the encasement of pillows and mattress
with allergen-impermeable covers, as well as regular laundering of all bed linens in hot
water (>130 °F) to control exposure to HDM allergen (NHLBI, 2007).

In contrast, there is generally only one primary method of reducing exposure to pest
allergens that is written about in the literature. Controlling the populations of
cockroaches and other pests (e.g., rodents) is best accomplished through the use of
Integrated Pest Management (IPM). IPM is a combination of pest control strategies,
which focuses on eliminating pest access (for the purposes of harborage and food) and
the judicious use of low-toxicity pesticides, typically in areas of highest infestation
(Gergen et al., 1999; Rao & Phipatanakul, 2011). In addition to eliminating pests, IPM
strategies have the added benefits of limiting exposure to pesticides as well (Krieger et
al., 2010). The immediate effectiveness of IPM techniques is largely supported;
however, long-term efficacy of IPM has been called into question by some study results
in the literature (Gergen et al., 1999; Rao & Phipatanakul, 2011).

The most effective way to manage exposure to domestic pet allergens is also a source
of debate in the literature. Generally, the standard of care for asthmatics includes the
recommendation of domestic pet removal from the home (EPA, 2013; 10M, 2000;
NHLBI, 2007; Rao & Phipatanakul, 2011). However, some studies suggest that early

exposure to domestic pet allergens may decrease allergic sensitization and may be
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protective against later asthma development (Rao & Phipatanakul, 2011). Despite the
controversy, isolation from domestic pets is commonly recommended, which includes not
allowing pets indoors or, at minimum, not allowing pets in asthmatics’ sleeping areas
(EPA, 2013; NHLBI, 2007).

In contrast, the connection between damp conditions, mold, and asthma exacerbation
is well-established and accepted; however, the impact of mold remediation in homes on
asthma burden is less understood. Approaches to managing mold in the literature have
included: installing air exhaust systems, leak repairs, removal of water-damaged
materials, etc. (Rao & Phipatanakul, 2011). While controlling mold is seen as an
important exposure reduction technique, it is frequently more costly than other strategies
and is less frequently employed as a technique of home-based asthma intervention
programs (Rao & Phipatanakul, 2011).

Like mold, it is well-known that environmental tobacco smoke (ETS) can be a trigger
for asthma symptoms. However, home-based approaches to eliminating ETS exposure,
described in the literature, have often been found to be ineffective (Rao & Phipatanakul,
2011). Methods to reduce ETS exposure have included: the use of air filtration,
particularly with high-efficiency particulate air (HEPA) cleaners, as well as incorporating
tobacco cessation techniques into home-visit programs (Rao & Phipatanakul, 2011).
Despite the challenges associated with behavior change, promoting tobacco-free homes is
still the method of choice for protecting asthmatics (Rao & Phipatanakul, 2011).

Despite some conflicting results in the literature, experts in the field of asthma still
encourage home exposure reduction as a current standard of care. As both the

development and the exacerbation of asthma are complex, addressing every possible
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exposure in or outside the home environment is unlikely (Rao & Phipatanakul, 2011).
Nonetheless, the literature supports multi-faceted, home-based approaches to exposure
prevention, as they provide the most evidence for effectively managing asthma (Jacobs et
al., 2009; Krieger at al., 2005; Krieger et al., 2010; NHLBI, 2007; Rao & Phipatanakul,
2011; Takaro et al., 2004; Wu & Takaro, 2007). Additional strategies (i.e., improving
home insulation, repeated dry-steam cleaning and vacuuming, the use of air cleaning
devices, and home dehumidification) show promise in reducing environmental exposures,
but will require additional research to determine efficacy (Krieger et al., 2010; Wu &
Takaro, 2007). While both research questions and challenges in large-scale
implementation remain, the benefits of a home-based primary prevention approach to
target asthma are believed to far outweigh the costs (Miles, 2005; Rao & Phipatanakul,
2011). When a multi-disciplinary healthy homes approach is applied to manage asthma,
costs are less than those that are incurred when problems are addressed independently
(Miles, 2005).

One study estimated that the cost of a tailored home-based asthma intervention
program would be just under $1500 per family or essentially a cost of $100 per symptom
free day achieved through participation in the program (Kattan et al., 2005). In another
small case study, one health plan saw savings of nearly $75 per month in direct health
care expenditures (i.e., primary care or specialists visits for asthma, emergency
department visits, and in-patient hospital admission) within six months after the
institution of an asthma home visit program, after subtracting per month costs of the
home visits themselves (EPA, 2006). Further, using the estimate that the environmental

contributors to asthma could account for up to 35% of the disease, it can be speculated
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that 35% of the $56 billion spent on asthma in the United States could be saved ($19.6
billion minus the cost of program implementation) if environmental asthma exposures
were completely eliminated (Landrigan et al., 2002). It is unlikely that all environmental
asthma exposures could be eliminated, but research suggests that it is feasible and
potentially cost-beneficial to attempt to reduce exposures. As such, any research which
explores the efficacy of a home-based asthma intervention program contributes to the
knowledge gap in this area and potentially contributes to the reduction of the heavy and

costly burden of asthma.
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CHAPTER 3
METHODOLOGY
Collection of Data

Prior to the start of data collection, the University of Nevada, Las Vegas (UNLV)
Institutional Review Board (IRB) granted approval for the use of human subjects in this
study (IRB Approved Protocol#: 1008-3565; APPENDIX D). This study was conducted
as part of a program funded by the Centers for Disease Control and Prevention (CDC)
Healthy Homes and Lead Poisoning Prevention Program grant (Funding Opportunity #:
NCEH CDC-RFA EH11-1102; Award #: 1UE1EH000824-01).

Background of the Nevada Healthy Homes Partnership (NVHHP)

Participants for the home-based childhood asthma intervention study were selected
from the pool of qualified participants of the larger Nevada Healthy Homes Partnership
(NVHHP) program. The NVHHP is a collaboration between the UNLV Department of
Environmental and Occupational Health (DEOH), the Southern Nevada Health District
(SNHD), and other local health and housing agencies in Southern Nevada (e.g.,
Rebuilding Together of Southern Nevada; HELP of Southern Nevada; St. Rose
Dominican Hospitals; City of Henderson Neighborhood Services Division). The primary
goal of the NVHHP is to improve the health and quality of life of economically-
disadvantaged Nevada residents, by identifying and addressing hazardous conditions in
the home environment (Nevada Healthy Homes Partnership [NVHHP], 2011).

The NVHHP was created in 2009, when grant-funding was procured from the CDC to
develop plans for the creation of a program intending to reduce or eliminate housing-

related health hazards and, generally, to promote safe and healthy housing (Building
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Strategic Alliances for Healthy Housing Pilot; Funding Opportunity #: CDC-RFA-EH09-
903; Award #: 1U88EH000569-01). The NVHHP program was designed to be a home-
based intervention program aimed towards identifying, assessing, and remediating a
variety of health and housing-related hazards; the primary interests being the prevention
of: lead poisoning, unintentional injuries, and asthma. The pilot NVHHP program
operated for two years, during which: protocols, educational materials, and assessment
tools were developed; community partners and referral networks were established; and
preliminary home assessments and data collection were completed. In 2011, the NVHHP
submitted their program plan to the CDC in an application for the subsequent healthy
homes production grant (Healthy Homes and Lead Poisoning Prevention Program;
Funding Opportunity #: NCEH CDC-RFA EH11-1102). The NVHHP program plan was
approved by the CDC and the program was granted additional funds to begin production
in August 2011 (Award #: 1UE1EH000824-01).

Beginning in August 2011, participants in the NVHHP Healthy Homes Program were
recruited via several channels, either: directly through community partners submitting
referrals; directly through community outreach efforts of the NVHHP focused on

enrolling participants; or indirectly through the program’s website (www.nvhhp.org),

where any website visitor could submit an online request. Interested participants were
qualified according to NVHHP eligibility criteria; eligibility criteria required that:

1) Participants met the U.S. Department of Housing and Urban Development (HUD)
income and family size criteria (as seen in Table 4 on the following page)
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Table 4: 2012 Department of Housing and Urban Development (HUD) Income
Guidelines: Clark County, NV
(Source: HUD 2012)

2012 DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT (HUD)
INCOME GUIDELINES: CLARK COUNTY, NV

# OF HOUSEHOLD MEMBERS 1 2 3 4 5 6 7 8

INCOME LiMIT $37,000 | $42,250 | $47,550 | $52,800 | $57,050 | $61,250 | $65,500 | $69,700

2) Homes had as a permanent resident either: at least one child under age 18, with
diagnosed or suspected asthma; at least one child under age 6; or at least one adult
over age 65

3) Priority was given to owner-occupied residences in the program’s target zip codes
(i.e., 89030, 89101, 89104, 89106, 89107, 89109, 89110, 89119, or 89121),
although owner-occupied residences outside target zip codes were not excluded
Once qualified according to the criteria above, and after providing informed consent,
participants proceeded through the program production process; a visualization of the
production process for the NVHHP program can be found in APPENDIX E. In total, 92
households fully completed participation in the NVHHP Healthy Homes Program from
August 2011 through April 2013, at which time federal funding became unavailable.
Home-Based Childhood Asthma Intervention Study

A sub-sample of the 92 program participants who enrolled in the NVHHP Healthy
Homes Program were used for the home-based childhood asthma intervention study. The
home-based childhood asthma intervention study included NVHHP program participants
with at least one asthmatic child (as self-reported) aged <17 years old permanently
residing in the home; study participants were the parent or legal guardian of the asthmatic
child. In addition to the exclusions of the NVHHP program (e.g., income qualification,

home ownership), this study further excluded: 1) any participating homes without an
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asthmatic child; 2) any participants that did not complete the required Healthy Homes
Consent Form and Consent to Participate in ““Healthy Homes” Program and General
Release of Liability form (APPENDIX F); and 3) any participants that did not provide
both pre- and post-intervention data for comparison. Participants that met all inclusion
criteria comprised the study population and, subsequently, had their data used for
analysis. After exclusions, the sample size for the childhood asthma intervention study
was 17 unique dwellings, home to 25 asthmatic children (as some dwellings were home
to multiple asthmatic children). All participants enrolled in the NVHHP Healthy Homes
Program between January 2012 and April 2013.

Once deemed eligible, the interested participants were scheduled for a home
inspection. The home inspection protocol for the childhood asthma intervention study
followed the NVHHP Protocol for Conducting a Residential, Owner-Occupied Healthy
Homes Investigation (HHI), found in its entirety in APPENDIX G. In brief, the home
inspection protocol involved three separate visits by a minimum of two study
investigators, spread across an approximately four to six month time period. The three-
visit protocol allows for the collection of baseline, pre-intervention data during visit one,
followed by the intervention administration during visit two, and the collection of post-
intervention data during visit three. All activities conducted, and supplies provided, by
the childhood asthma intervention program were at no-cost to the study participants.

At each of the three visits to the participating home, at least one study investigator
was certified by the National Environmental Health Association (NEHA) as a Healthy
Homes Specialist (HHS). The HHS credential is one of eight credentials offered by

NEHA,; the credential was developed in conjunction with the National Center for Healthy
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Housing (NCHH) and the National Healthy Homes Training Center & Network to ensure
practitioners understand the connection between health and housing. To receive the HHS
credential, practitioners must demonstrate their understanding of key health and housing
concepts on a standardized exam; the exam also includes a practical visual inspection
component (National Environmental Health Association [NEHA], 2007; NEHA, 2013).
The HHS credential requirement ensured that study investigators were able to holistically
identify and suggest resolutions to healthy homes problems, as well as limited issues
regarding inter-rater reliability, as all study investigators were similarly trained and held
to the same test standard. To further support the reliability of collected data, as well as
for the purpose of continuity, one HHS was assigned as the Case Manager for a given
participant and was, subsequently, present at all three home visits.

Visit One: Pre-Intervention. At the start of visit one, an explanation of the study
was provided, as well as details of participation, to ensure the potential participant had
adequate information to provide informed consent. After signifying consent, one study
investigator was responsible for collecting all of the self-reported data from the
participant; for the purposes of this study, the consenting caregiver (i.e., parent or legal
guardian) provided data about all asthmatic children that permanently resided in the
home. Study investigators had the option of reading the tools to the participant or
allowing the participant to read and record answers on their own. The study tools were
designed to be understood by those with Limited English Proficiency (LEP) and were
also available in either English or Spanish.

The tools used to collect data included: the Resident Questionnaire (one per

household); at least one Health Questionnaire (one for each asthmatic child in the home);
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at least one Asthma Supplement (one for each asthmatic child in the home); and the
Asthma Assessment (one per household). For complete versions of the study tools, see
APPENDIX A. The NVHHP developed the study tools using available literature to
formulate questions to capture relevant data (no existing, validated tools could be found
at the time of the study). However, the study tools were tested and modified during the
NVHHP pilot program to further ensure the applicability of the data collected. Not all
data collected from every NVHHP tool was used for analysis in this home-based asthma
intervention study; descriptions of the data selected as relevant to this study are found
later in this section, under the heading Data Selection.

Also during visit one, a visual inspection of the home was conducted. The
investigator responsible for the visual inspection (typically the Case Manager) was
required to be certified as a HHS. To complete the home inspection, the investigator
followed the aforementioned protocol to complete a room-by-room inspection of the
home, looking for health and safety hazards (also known as: healthy homes issues). All
physically accessible rooms and room equivalents (e.g., hallways and stairways) were
documented on a floor plan sketch and were examined, unless the study participant
requested exclusion; rooms that were inaccessible for any reason were also documented.
The investigator recorded their room-by-room observations on the Visual Assessment
Checklist (Appendix A); the Visual Assessment Checklist documented multiple health
and safety hazards, per NVHHP protocol, but only observations pertaining to
environmental contributors to asthma were analyzed for this study. Completion of all
applicable forms, data collection tools, and visual inspection activities marked the end of

visit one.
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All data collected during visit one were transcribed into secure, electronic databases;
databases were designed and coded specifically for NVHHP tools. To ensure accurate
data collection, a second investigator separately checked the data for discrepancies. Data
collected during visit one was analyzed as pre-intervention data; the Case Manager was
also responsible for interpreting data collected during visit one (as self-reported or
observed by the HHS) that identify either problem behaviors or conditions that may
contribute to the exacerbation of asthma symptoms.

Once problems have been identified, the Case Manager used the information to
develop an intervention plan (for study investigators; recorded on the Case Management
Plan, found in APPENDIX H) and an accompanying Healthy Homes Assessment (HHA)
Report (to be provided to study participants; example provided in APPENDIX J). The
intervention plan included the preparation of targeted educational talking points to be
discussed at visit two, as well as the selection of supplies, for delivery at visit two, that
may reduce exposure to environmental asthma triggers in the home. The HHA Report
provided study participants with: general recommendations for maintaining a safe and
healthy home, based on the NCHH Seven Principles of Healthy Homes;
recommendations for how to improve the healthy homes issues identified specifically in
their home; as well as a list of supplies and referrals provided by the NVHHP to address
identified issues. The HHA Report was provided to study participants during the second
visit, which was scheduled a minimum of two weeks after visit one.

Visit Two: Intervention. The second visit in the three-part home visit series was
designed to be the intervention point for the study; the intervention included the delivery

of household supplies intended to reduce the presence of environmental asthma triggers
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in the home and targeted, asthma-specific education intended to increase caregiver
knowledge that may subsequently influence positive behavior change. The ultimate goal
of the intervention was to ensure that all post-intervention homes exist at the same
minimum standard in terms of asthma-related home health (i.e., all homes have adequate
cleaning supplies; all homes have Integrated Pest Management supplies, if applicable; all
asthmatic children sleep on allergen-reducing pillow and mattress covers, all homes have
educated caregivers). As such, while each intervention may have been slightly different
(because it was tailored to the needs of the participant), at the conclusion of the
intervention, all participants had the same types of trigger-reducing supplies present in
the home, as well as the same level of caregiver knowledge about asthma.

Participants in the home-based childhood asthma intervention study also received
necessary supplies intended to directly influence asthma outcomes (i.e., cleaning
supplies; Integrated Pest Management supplies; allergen-reducing pillow and mattress
covers); the provided supplies are described in APPENDIX L. While every home was
not expected to require the same intervention in terms of supplies, all post-intervention
homes had the same trigger-reducing resources available to them.

In addition to providing the suitable supplies, as part of the intervention, the study
investigators also provided education. The goal of the educational component of the
intervention was the same as that of the supply component — all post-intervention
participants should have the same level of knowledge regarding asthma concepts (e.g.,
symptoms, triggers, prevention). The study investigators accomplished this task by using
the home’s observable healthy homes issues, as well as deficiencies in knowledge (based

on the participant’s scores on the Asthma Assessment, and key responses on the other
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data collection tools) to guide a targeted discussion. The investigator used the Creating a
Healthy Home educational booklet, created by the NVHHP, to highlight relevant
insufficiencies (APPENDIX J).

The booklet was designed to go through the NCHH Seven Principles of Healthy
Homes in a format that: 1) identifies the problem (e.g., why excess moisture in the home
can be hazardous); 2) identifies how the healthy homes issue may occur (e.g., plumbing
leaks, condensation on mechanical equipment); and 3) provides recommendations for
how the problem can be addressed (e.g., eliminate standing water, point sprinklers away
from the home). In addition to the Seven Principles, the NVHHP also added separate
sections to address issues with weatherization/energy efficiency (“Keep it Green”) and
asthma, specifically. The booklet was discussed in detail during the second visit, but was
also left with the study participant for future reference; several sections of the educational
booklet also had activities that the participant could complete (e.g., making “green”
cleaning supplies, making a home maintenance checklist, completing an Asthma Control
Test) to reinforce important concepts.

Once study investigators delivered the essential supplies and provided the study
participant with a targeted education session, the second visit was deemed complete. As
after the first visit, all data pertaining to the second visit were entered into databases and
checked for accuracy by additional study personnel. These intervention data are
descriptively discussed in CHAPTER 4 FINDINGS OF THE STUDY.

Visit Three: Post-Intervention. The third and final visit of the home-based
childhood asthma intervention program was scheduled for some time between four to six

months after the initial visit. The time-lapse was intended to ensure that post-intervention
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data could be collected and to ensure that changes from pre- to post-intervention were
lasting and not the result of a one-time inoculation of information. The third visit was an
exact replication of visit one, in that, all applicable self-report data collection tools
completed at visit one were completed again at visit three, and a visual inspection of the
home was also repeated.

At the close of visit three activities, study investigators provided participants with
additional compensation for complete participation in the entire study (a Wal-Mart® gift
card valued at either $25 or $50, depending on their enrollment date, per NVHHP
program protocol); study investigators were required to comply with the IRB
compensation policies at UNLV. After the visual inspection of the home was completed,
all necessary forms were collected, and compensation was provided, the third visit was
concluded.

As with each visit before, all data collected during the third visit were transcribed into
secure databases and further checked for accuracy. Once all data for a particular case
were collected, entered into databases, and checked for accuracy, the Case Manager
closed the case. Figure 9 on the following page summarizes the home visit production

process from start-to-completion.
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» INTERVENTION:
= Conduct a targeted education session
= Provide necessary supplies and the HHA Report

Figure 9: Home-Based Childhood Asthma Intervention Visit Production Process

Treatment of Data

All data collected during the course of the study was maintained in secure research
files. Research files contained all related materials collected as part of participation in
the program, including: Healthy Homes Consent and Consent to Participate in ““Healthy
Homes”” Program and General Release of Liability forms; completed data collection
tools; applicable photographs; copies of provided reports, etc.. In an effort to maintain
the security and confidentiality of research files, study investigators completed UNLV’s
Office for the Protection of Research Subjects Collaborative Institutional Training
Initiative (CITI) program (APPENDIX K). Information from the research files was
accessible only to investigators. Physical research files were maintained in locked offices
and cabinets in designated UNLYV offices, while electronic data were entered directly into

secure databases through the use of password-protected computers. Further, the
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electronic files and databases were accessible only via an additional password-protected
UNLYV server.
Data Selection

The larger NVHHP program collected data on a number of measures, which were not
applicable to the research questions of the home-based childhood asthma intervention
study. As such, the study utilized only relevant portions of the NVHHP tools to collect
data necessary for hypotheses testing. Any tools or portions of tools that did not relate
specifically to asthma (i.e., development, exacerbation, symptoms, burden, prevention,
and management) were excluded. As mentioned, a copy of the complete tools used by
the NVHHP can be found in APPENDIX A. However, the data selected for use in the
asthma intervention study are summarized below; data collection questions specifically
used for the testing of hypotheses are identified in the following Tables 5-9. Itis
important to note that the question format among and between tools varied; some
questions allowed for write in responses, others required dichotomous yes/no or true/false
responses, and still others had set ordinal responses from which participants select the
most applicable. All responses are discussed in detail in CHAPTER 4 FINDINGS OF
THE STUDY.
Resident Questionnaire

The Resident Questionnaire (APPENDIX A) was designed to collect self-reported
data about characteristics of the home itself and basic demographics of the occupants, as
well as general behaviors of the occupants that may contribute, positively or negatively,
to the healthy homes concepts. Overarching sections of the Resident Questionnaire

included: Household Information, Indoor Air Quality, Poisoning Prevention, Injury
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Prevention, Structural Elements of the Home, Pests, and Energy Efficiency. Questions

from the Resident Questionnaire and the type of data collected that were used for the

home-based childhood asthma intervention study are listed in Table 5 below.

Table 5:  Data Collection Questions from the Resident Questionnaire
VARIABLE HYPOTHESIS | STATISTICAL
VARIABLE DESCRIPTION TYPE TESTED ANALYSIS
City and zip code
> Nominal
E Primary language spoke in the home
z
© | Total number of occupants in the home Continuous
Z
g Type of home (including owner-occupied or rental) Nominal o
= Descriptive
| N/A N
@ L Frequencies
3 | How many years have you lived in the home?
= Continuous
What was the household’s total income last year?
Does the home have a working central heating/air conditioning
unit?
Dichotomous
> | Ifyes, areair filters replaced at least every three months?
3 _ _
& | Can mold or mildew be seen or smelled in the home? Dichotomous™ | Hypothesis 1-1 Wilcoxon signed
= ranks test
é If yes, where in the home can mold or mildew be seen? Nominal
8
Z | Are there pets inside the home?
If yes, are pets allowed in the bedroom? inti
Dichotomous N/A FD escriptive
Are any of the following products used in the home: requencies
Q S Bleach, ammonia, cleaners or detergents
=z E Paints, stains, paint thinners, adhesives, or glues
] g Air fresheners, air purifiers, or candles
o w
& &| Howdo you usually clean your home? Nominal
Is all food stored in airtight containers? Wil ioned
Dichotomous™ | Hypothesis 1-1 : (r:::lij Sntzlsggne
o | Is petfood stored in airtight containers and/or off the floor?
2
(2]
L
& s garbage contained in a sealable indoor trashcan? Wil ioned
- - Dichotomous™ | Hypothesis 1-1 ficoxon signe
Have cockroaches, other insects, rodents, or their feces been seen ranks test
in the home?

* Dichotomous variables used for hypotheses testing were cumulated into continuous variables, prior to statistical analysis
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Health Questionnaire

The Health Questionnaire (APPENDIX A) was designed to collect data about the
general health of the household members. For the purposes of the childhood asthma
intervention study, selected responses from the Health Questionnaires collected on behalf
of all pediatric occupants with diagnosed asthma were used for analysis. General
components of the Health Questionnaire included: Demographic Data, Health Care,
General Health, Preventative Care, Injury Prevention, Quality of Life, and Asthma

Diagnosis. Selections for the study are indicated in Table 6 below.

Table 6:  Data Collection Questions from the Health Questionnaire

VARIABLE HYPOTHESIS | STATISTICAL
TYPE TESTED ANALYSIS

VARIABLE DESCRIPTION

What is your relationship to the child?

DEMO
DATA

What is your child’s race? Nominal
If the child is of Hispanic, Latino, or Spanish origin, what is
their ethnicity?

Does the child currently have health (medical) insurance? Dichotomous

HEALTH
CARE

What type of health insurance does the child have? Nominal

On ascale of 1 (worst) to 10 (best), how would you rate the o
child’s overall health? Descriptive

N/A .
Does the child’s health currently limit their ability to perform Frequencies
vigorous physical activities?

Does the child’s health currently limit their ability to perform
moderate physical activities?

On a scale of 1 (worst) to 10 (best), how would you rate the
healthiness of the child’s diet?

Ordinal

How many times per week does the child usually exercise?

GENERAL HEALTH

When the child does exercise, how many minutes are spent?

Does anyone who lives in the home smoke cigarettes, cigars, or

other tobacco products? Wilcoxon signed

ranks test

— - - Dichotomous™ | Hypothesis 1-1
Do visitors ever smoke cigarettes, cigars, or other tobacco

products in your home?

* Dichotomous variables used for hypotheses testing were cumulated into continuous variables, prior to statistical analysis
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Asthma Supplement

The Asthma Supplement (APPENDIX A) was designed to collect additional data
pertaining to any occupants with a self-reported medical diagnosis of asthma. While the
Asthma Supplement was used for all NVHHP participating asthmatics, only those tools
completed on behalf of asthmatic children aged <17 years old were used for the
childhood asthma intervention study. General topics covered by the Asthma Supplement
included: Asthma Diagnosis, Asthma Symptoms, Burden of Asthma, Asthma
Medication, and Asthma Control. Specific questions used by the study are listed in Table

7 on the following page.
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Table 7:

Data Collection Questions from the Asthma Supplement

reducing, dust-proof cover?

VARIABLE HYPOTHESIS | STATISTICAL
VARIABLE DESCRIPTION TYPE TESTED ANALYSIS
o Approximately when was the child’s asthma diagnosis? Continuous
172
o]
z Does the child use an Asthma Action/Control Plan, provided
< from a medical professional? inti
5 BRI : Ordinal N/A Descriptive
< What was the classification of asthma severity on the Asthma Frequencies
5 Action/Control Plan?
0
< Is the child’s school nurse aware of the diagnosis? Dichotomous
In the past month, how often has the child had daytime 2
coughing, wheezing, or shortness of breath? Hypothesis 3-1
In the past month, how often has the child woken up at night .
Z due to coughing, wheezing, or shortness of breath? Hypothesis 3-2 Wilcoxon
S In the past month, how many times has the child needed to use Ordinal signed ranks
< short-acting medication to control symptoms of coughing, Hypothesis 3-3 test
% wheezing, or shortness of breath?
g How much do symptoms of coughing, wheezing, or shortness .
s ' ' .
= of breath interfere with the child’s normal activities? Hypothesis 3-4
0
< Does physical activity cause the child’s asthma symptoms to
worsen? ipti
. . : . Dichotomous N/A Descrlptlye
Does the child have more trouble with asthma during certain Frequencies
times of year?
In the past month, how many days of school has the child .
missed due to asthma? Hypothesis 5
If the child has missed school (in the past month), how many
days of work have you or another adult caregiver missed Hypothesis 6
because of the child’s asthma? .
During the past 6 months, how many times has the child been Wilcoxon
. s o Hypothesis 4-1 signed ranks
seen in a doctor’s office because of asthma? .
g i : g Continuous test
s During the past 6 months, how many times has the child been
= seen in the emergency room or urgent care center because of Hypothesis 4-2
(2]
< asthma?
o During the past 6 months, how many times has the child been _—
E admitted to the hospital overnight because of asthma? Hypothesis 4-3
= In the past month, approximately how much money has been N/A Descriptive
o0 spent on the child’s medications related to asthma? Frequencies
Does the child’s school nurse have the asthma medication?
Does the child take medications for asthma even without Dichotomous N/A Descrlptl_ve
symptoms? Frequencies
Does the child take medications for asthma only when
symptoms occur?
_, | Does the child’s sleeping pillow have a special allergen-
‘E’: o reducing, dust-proof cover? Wilcoxon
=B Dichotomous™ | Hypothesis 1-1 signed ranks
£ 8 Does the child’s sleeping mattress have a special allergen- test

* Dichotomous variables used for hypotheses testing were cumulated into continuous variables, prior to statistical analysis
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Asthma Assessment

The Asthma Assessment was designed as a supplemental 20-point, true/false test to
assess the knowledge of asthma concepts, specifically for asthmatics or, as was the case
for this study, to test the knowledge of caregivers of asthmatic children. The questions
were divided equally among four categories: Asthma Symptoms, Asthma Triggers,
Asthma Management, and Asthma Prevention. All of the questions on the Asthma

Assessment were used by the study and can be seen in Table 8 below.

Table 8:  Data Collection Questions from the Asthma Assessment

VARIABLE HYPOTHESIS | STATISTICAL

VARIABLE DESCRIPTION TYPE TESTED ANALYSIS

Wheezing, coughing, chest tightness and shortness of breath are
symptoms of asthma.

It is best to wait and see if asthma symptoms go away on their own
before taking “as needed” medications.

During an asthma attack, it is hard to breathe.

Nighttime coughing and early morning coughing are symptoms of
asthma.

Not all asthma episodes need to be taken seriously.

Tobacco smoke can relieve asthma symptoms and DOES NOT
cause attacks.

Pets can trigger asthma symptoms or attacks.

Mold in your home DOES NOT trigger asthma symptoms or
attacks.

Dust mites can trigger asthma symptoms or attacks.

ASTHMA SYMPTOMS

ASTHMA TRIGGERS

Cockroaches DO NOT trigger asthma symptoms or attacks. Wilcoxon

Asthma cannot be cured, but it can be controlled. Dichotomous” Hypothesis 2 signed ranks

Someone with asthma only needs to see a doctor about asthma test
when he or she is having an asthma attack.

The best way to manage asthma is to deal with it yourself, without
consulting a doctor.

Contact with environmental allergens and contaminants early in life
may contribute to the development of asthma.

An inhaler will deliver a useful dose of medication, no matter how
it is used.

Washing bed sheets in hot water, covering mattresses and pillows
with dust-proof covers, and not allowing pets in the bedroom, can
reduce allergens in a home.

There is nothing a person with asthma can do to keep from getting
an asthma attack.

People with asthma should not exercise.

ASTHMA MANAGEMENT

People with asthma can still live normal and healthy lives.

ASTHMA PREVENTION

Asthma may result from both genetic and environmental factors.

* Dichotomous variables used for hypotheses testing were cumulated into continuous variables, prior to statistical analysis
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Visual Assessment Checklist

The Visual Assessment Checklist (APPENDIX A) was designed as an objective
measure to collect data pertaining to the presence of healthy homes issues. As indicated
in the Collection of Data section, the Visual Assessment Checklist was the tool used by
the certified-Healthy Homes Specialist (HHS) as they conducted the room-by-room
visual inspection of the participant’s home. For the general categories of Indoor Air
Quiality, Lead Poisoning Prevention, Structural Elements, Pests, and Energy Efficiency,
the study investigator simply indicated on the Visual Assessment Checklist whether the
healthy homes issue in question was present in the home. A number of other categories
on the Visual Assessment Checklist required additional inputs (e.g., designations of
cleanliness and clutter, condition of smoke or carbon monoxide detectors, incident counts
for child safety concerns). However, as with the other self-report tools, not all
components of the Visual Assessment Checklist were utilized in the childhood asthma

intervention study; components that were used are indicated in Table 9 below.

Table 9: Data Collection from the Visual Assessment Checklist

VARIABLE HYPOTHESIS | STATISTICAL
VARIABLE DESCRIPTION TYPE TESTED ANALYSIS
N Unvented gas appliance
f: £ | Mold or Mildew: Obvious source of moisture
)
g ng Mold or Mildew: No obvious source of moisture
Z
- Evidence of tobacco smoke or other usage -
Wilcoxon
Improperly stored foods or pet foods Dichotomous™ | Hypothesis 1-2 signed ranks
test
Improperly stored garbage
%
E Evidence of cockroaches
o
Evidence of rodents
Evidence of pest control products
< Cletiliizss - Descriptive
! Ordinal NIA Frequencies
(@) Clutter
* Dichotomous variables used for hypotheses testing were cumulated into continuous variables, prior to statistical analysis
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Data collected from all study tools, as indicated above, were used for the home-based
childhood asthma intervention study. Data were cleaned and coded, variables were
transformed when appropriate, and all data were transferred into statistical software. The
data collected by the study allowed for the reporting of descriptive statistics, as well as
statistical analysis required for hypotheses testing.

Hypotheses Testing

The purpose of data collection for the home-based childhood asthma intervention
study was largely to test hypotheses relating to the impact of the intervention among
participants. Some of the data collected by the study was purely descriptive in nature. In
those instances, frequency tables and figures are presented and discussed in CHAPTER 4
FINDINGS OF THE STUDY to demonstrate basic characteristics of the study
population. Questions identified in the Data Selection section above that do not have a
hypotheses number associated with them are depicted in this fashion and were otherwise
excluded from data analysis.

Data of interest (identified by hypotheses numbers above) were selected and
organized to test alternate study hypotheses as identified in CHAPTER 1
INTRODUCTION; hypotheses were tested using statistical software. All hypotheses
were tested for statistical significance against a one-tailed significance level of a. =.05, as
the hypotheses were directional. All hypotheses were analyzed by comparing the
frequency of applicable responses on the appropriate tools, both pre- and post-
intervention.

Due to the small sample size of the study, parametric statistical tests were not likely

to be used to test hypotheses; small samples often violate the assumptions of parametric
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statistical tests. Additionally, using non-parametric statistical tests should have increased
the statistical power and reduced type Il errors, in which there could have been a failure
to reject false null hypotheses (Pett, 1997). Further due to the small sample size, the data
in the study were not likely to be normally distributed. Therefore, non-parametric
statistical analyses were expected to be used to test study hypotheses.

The selection of the appropriate non-parametric statistical test was dependent on the
type of data collected. As indicated in Tables 5 — 9, the variables measured by this study
were dependent and were either continuous variables (e.g., the number of self-reported
missed school days); ordinal variables (e.g., daytime asthma symptoms in the past month,
valued at 1 = zero symptoms, 2 = twice a week or less, 3 = more than twice a week, but
not daily, 4 = daily, 5 = multiple times throughout the day); or transformed into
continuous variables (e.g., cumulating the number of observed environmental asthma
triggers; summing the knowledge score on the Asthma Assessment ranging from 1 — 20
correct responses). Based on the type of data collected, the Wilcoxon signed ranks test
was used to test study Hypotheses.

The Wilcoxon signed ranks test is an appropriate statistical test for paired data
collected from small samples sizes. The Wilcoxon test allowed for the detection of
changes in median values pre- to post-intervention and allowed for an assessment of the
magnitude of change. The study was expected to meet the generous assumptions of the
Wilcoxon test: 1) data must be paired; 2) data must be ordinal at minimum; and 3) there
must be symmetry around true medians, although the distribution need not be normal

(Pett, 1997). An explanation of how data were treated prior to hypotheses testing with
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the Wilcoxon test is briefly described below and is elaborated on in CHAPTER 4
FINDINGS OF THE STUDY.

To test the change in the overall frequency of environmental asthma triggers in the
home following intervention, data were collected on the presence/absence of known (or
suspected) environmental asthma triggers, as identified in the literature. Using the
identified tools above, this study collected both self-reported and observational
presence/absence data pertaining to: mold; pest infestations; environmental tobacco
smoke exposure; as well as unvented gas appliances (a proxy for VOCs). Changes in
pre- and post-intervention self-reported and observational data were tested separately via
Hypotheses 1-1 and 1-2.

To test changes in self-reported environmental asthma triggers, the frequency of
responses for the selected questions on the Resident Questionnaire and the Health
Questionnaire for Hypothesis 1-1 was summed pre- and post-intervention. Affirmative
(“Yes”) responses to some of the selected questions were considered indicative of the
presence of an environmental asthma trigger, while in some cases negative (“No”)
responses to other questions were considered indicative of the presence of environmental
asthma triggers; this distinction is discussed in detail in CHAPTER 4 FINDINGS OF
THE STUDY. All instances where the presence of an environmental asthma trigger was
identified were assigned a value of one; opposing responses were assigned a value of
zero. The frequencies were summed for each individual case, the median was calculated
for all cases, and the Wilcoxon signed ranks test was conducted.

To test changes in observed environmental asthma triggers, the frequency of

responses for the pertinent line items on the Visual Assessment Checklist was summed
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pre- and post-intervention. For the purposes of this study, the absence of the selected line
item being observed in any room in the home was assigned a frequency of zero, while the
presence of the selected line item being observed in the home was assigned a frequency
of one, for each instance. Here again, the frequencies were summed for each individual
case, the median was calculated for all cases, and the Wilcoxon signed ranks test was
conducted. Further, the difference between the median environmental asthma trigger
frequencies according to self-reported data and according to observed data was also
explored.

To test the change in caregivers’ general knowledge about asthma following
intervention, knowledge about pertinent topics must have been ascertained both pre- and
post- the educational intervention portion of the study. This knowledge was assessed
entirely through the use of data generated from the Asthma Assessment tool. Topics of
concern included understanding: characteristic asthma symptoms and the risks associated
with symptoms; common environmental asthma triggers found in home environments;
recommended asthma treatment strategies; characteristics of the disease; as well as
asthma attack prevention strategies. The cumulative score of correct responses (each
scored as one point) on the Asthma Assessment was individually summed for each case;
median scores were then be calculated and compared pre- and post-intervention to either
accept or reject the null for Hypothesis 2.

Hypotheses 3 — 6 were entirely dependent on self-reported data collected from the
Asthma Supplement tool. To test the change in self-reported asthma symptoms
experienced per month following intervention, data collected from the Asthma Symptoms

section of the Asthma Supplement were analyzed. Specifically, the frequency of daytime
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symptoms, nighttime symptoms, use of short-acting medications, and activity limitations
due to asthma were compared both individually and cumulatively. For each of these
metrics, the scale increased numerically in connection with increased symptom frequency
(although the differences between levels on the scale were not equivalent). As the scale
is ordinal, the value assigned to represent the range of symptom frequencies was
summed; medians were calculated for each of the four sub-categories above, as well as
for all symptoms combined to allow for hypotheses testing.

To test the change in the number of self-reported asthma-related medical visits per six
month period following intervention, data from the Burden of Asthma section of the
Asthma Supplement was analyzed. The number of self-reported visits to doctor’s offices,
emergency room/urgent care facilities, and hospital admittances was analyzed pre- and
post-intervention, both individually and cumulatively. As these data were continuous in
nature, the raw data were used to sum frequencies, calculate medians, and test the
hypotheses with Wilcoxon signed ranks tests.

To test the change in the self-reported number of school days missed per month due
to asthma following intervention and to test the change in the self-reported number of
missed work days per month (by caregivers of children with asthma symptoms) following
intervention, data from the Burden of Asthma section of the Asthma Supplement was
again analyzed. Both of these hypotheses had only one respective data point pertaining
to the respective hypothesis. As such, pre- and post-intervention changes were analyzed
individually. The continuous variable provided for each hypothesis was cumulated for all

cases; medians were calculated, and Wilcoxon signed ranks tests were conducted.
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Detailed discussion of the statistical analysis of all hypotheses and the results of
hypotheses testing is discussed in detail in the following chapter: CHAPTER 4

FINDINGS OF THE STUDY.
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CHAPTER 4
FINDINGS OF THE STUDY
Analysis of Data

Enrollment in the NVHHP Healthy Homes Program began in August 2011; however,
the first participant for the home-based childhood asthma intervention study was not
enrolled until January 2012. The final participant of the home-based childhood asthma
intervention program was enrolled in April 2013; with the last post-intervention visit for
participants was conducted on June 27, 2013. The average time of participation from
participant enrollment at the pre-intervention visit to case closure at the post-intervention
visit was 25 + 7 weeks.

From January 2012 through April 2013, 36 participants enrolled in the NVHHP
Healthy Homes Program. Of those participants, 22 homes qualified for the home-based
childhood asthma intervention study, as they were permanent residences of at least one
child with asthma aged <17 years old, at the time of enrollment. Of the 22 qualified
homes, 17 households provided both pre- and post-intervention paired data and were
subsequently included in study analyses (representing a 77.3% inclusion rate). Of the
five households that withdrew from the study, one did so because the asthmatic child was
no longer a resident of the home; the other four households were administratively
dropped from the study, due to an inability to make contact after the pre-intervention
visit, despite several attempts to each participant via telephone and mail.

The 17 unique, included households were home to 25 asthmatic children <17 years
old, while the five excluded households were home to nine asthmatic children <17 years

old (with a range of 1 — 4 asthmatic children per excluded household). The excluded
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children had nearly similar age and gender profiles as the participating children (mean
age of 9.11 + 4.76 years and 9.36 + 3.82 years, respectively; 44.4% male and 56.0%
male, respectively); however, the excluded children were more likely to be of black race
(88.9% versus 0.16%, respectively). The age and gender distribution of the 25

participants can be seen below in Figure 10 below.

Gender
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Figure 10: Age/Gender Distribution of Study Participants

The large majority of the 25 asthmatic children participants were of Hispanic race
(72.0%, n = 18), all of whom further identified their ethnic background as Mexican,
Mexican-American, Chicano, or Chicana. The 18 Hispanic children resided in 11 unique

households, as some participants were siblings living in the same residence. Of the 11
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Hispanic households, the majority identified Spanish as the primary language spoken in
the home (n =7, representing 63.6% of the Hispanic households and 41.2% of the total
study population). The six non-Hispanic households were home to the remaining seven
participating children; of which, three children were identified as white (12.0% of the
study population) and four children were identified as being of black descent (16.0% of
the study population).
Data Collection Tool Results

Resident Questionnaire. The Resident Questionnaire (APPENDIX A) incited self-
report data from each of the 17 participating homes’ head of household. The Resident
Questionnaire captured relevant information about: the household; critical behaviors of
the occupants, which could be linked to the exacerbation of asthma; and self-reported
environmental asthma triggers (which were mirrored by study investigator observations).

Household Information. Of the 17 participating homes, ten were located within the
city of Las Vegas, six were located in the city of North Las Vegas, and one was located in
the city of Henderson. The ten Las Vegas homes were located within eight zip codes:
89103, 89107, 89117, 89121, 89122, 89138, 89144, and 89169 (n=1,n=2,n=1,n=2,
n=1,n=1n=1 andn =1, respectively). The six North Las Vegas homes were
located within zip codes 89030 (n = 5) and 89032 (n = 1), while the one participating
Henderson home was located in zip code 89052. The year of construction for each
participating home was verified by an online Real Property Records search

(http://www.clarkcountynv.gov/Depts/assessor/Pages/PropertyRecords.aspx) via the

Clark County Assessor; records were available for 16 homes. The mean year of home

construction was 1978 (Range: 1955 — 2003). The slight majority of participating homes
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were single family residences (n = 7, 41.2% of participating homes); of the seven single
family residences, five were owner-occupied (71.4% of single family residences) and two
were rental homes (28.6% of single family residences). Six participants were living in a
unit in an apartment or condominium (35.3% of participating homes); of which, all but
one were being rented. Two participants were residing in rental townhouses (11.8% of
participating homes), while the remaining two participants were residing in mobile homes
that were owned (11.8% of participating homes).

At the pre-intervention visit, participants were asked how long (in years) that they had
resided in their home. The mean number of years participants had resided in their current
home was 3.81 * 5.29 years (Range: 5 months — 20 years). The mean number of
occupants per participating home during pre-intervention was 5.65 + 2.18 occupants
(Range: 2 — 11); three participating residences were home to more than seven occupants.
Participating homes were most likely to have three children <17 years old living in the
home (n =5, 29.4% of participants), with the mean number of child occupants for
participants equal to 3.29 £ 1.53 children.

During the pre-intervention visit, participants were also asked to report their total
household income for the prior year; an ordinal scale with income ranges was provided to
participants. Only one participant failed to report their total household income for the
prior year. Of the 16 participants that reported total household income for the prior year,
the mean income range was $15,000 - $24,999 annually; an equal number of participants
(n = 4) reported total household income in this mean range or the one directly above
($25,000 - $34,999). At the extremes, two participants reported prior year household

incomes of less than $9,999 annually, while two other participants reported prior year
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household incomes of greater than $50,000 annually; however, even the homes with
greater household incomes had a sizable number of household members (household sizes
of four and six occupants, respectively).

Occupant Behaviors. During the pre-intervention visit, all participants reported that
their home had a central heating/ventilation/air conditioning (HVAC) system; however,
five participants (29.4%) reported that the system was not currently functioning. Post-
intervention, only three of the 17 participating homes had non-functioning HVAC
systems (two of the non-functional units during pre-intervention remained inoperable,
while one previously functioning unit became inoperable during the time form pre- to
post-intervention). During the pre-intervention visit, 16 participants (94.1%) reported
that they change their HVAC system’s air filters at least once every three months (one
participant failed to respond to this question). This behavior decreased during post-
intervention, as only 14 participants (82.4%) reported that they regularly changed their air
filters at least once every three months.

Of the 17 participating homes, nine (52.9%) reported that they were also home to
domestic pets during the pre-intervention visits. The residences were home to four dogs,
eight cats, and four other types of pets (only one pet was further identified as a parrot);
the mean number of domestic pets was 0.94 £ 1.14 pets (Range: 0 — 4) during pre-
intervention. During post-intervention visits, the same nine households reported keeping
pets; however, the number of pets increased to 19, with a mean number of 1.12 + 1.58
pets (Range: 0 — 6). The 19 identified pets included: three dogs, ten cats, and six other

types of pets (two turtles, two birds, one rabbit, and one tortoise). Five of the nine homes
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with pets reported that they allowed their pets inside the bedrooms during the pre-
intervention visit, but only two reported this behavior during the post-intervention visit.

In terms of the use of household products, participants were asked to report whether
or not they used three broad categories of products within their home: 1) bleach,
ammonia, cleaners, or detergents; 2) paints, stains, paint thinners, adhesives, or glues; and
3) air fresheners, air purifiers, or candles. All participants (N = 17) during pre-
intervention visits, and 16 participants post-intervention, reported household use of
bleach, ammonia, cleaners, or detergents. Five participants reported household use of
paints, stains, paint thinners, adhesives, or glues during pre-intervention visits; five
participants also reported use of these products during post-intervention (three
participants who also reported pre-intervention use and two reports of new use). The
large majority of participants (n = 14, 82.4%) also reported use of air fresheners, air
purifiers, or candles during the pre-intervention visit. During post-intervention visits, two
participants reported that they had ceased using air fresheners, air purifiers, and candles
in the home; however, one participant began use of these products, for a total of 13
participants who reported post-intervention use.

Both pre- and post-intervention, participants were also asked to report on their
cleaning methods. During the pre-intervention visits, 16 participants reported that they
damp mop their home and 14 participants reported that they vacuum their home (these
cleaning methods were not mutually exclusive). During the post-intervention visits, all
17 participants reported that they damp mop their home to keep it clean, while the same

14 participants reported that they continued to vacuum their homes; the three participants
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that did not vacuum their homes reported that they did not own a vacuum cleaner. A

case-by-case summary of pertinent occupant behaviors can be seen in Table 10 below.

Table 10: Self-Reported Occupant Behavior Data from the Resident Questionnaire

AIR

HOUSEHOLD PRODUCT TYPES USED

CLEANING METHOD

FILTERS PETS BLEACH, RN AIR
CHANGED | ALLOWED | ammoniA, | STAINS | mpesy AR
CASE | EVERY 1-3 BEDF;'E‘)OMS CLEANERS, THF;Q,'\INELS’ PURIFIERS, Mgﬁms e VACUUM
MONTHS OR ADHESIVES OR
DETERGENT OR GLUES’ CANDLES

Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post
1 Yes Yes No No Yes Yes No No Yes Yes Yes Yes Yes Yes
2 Yes Yes Yes No Yes Yes Yes Yes Yes Yes No Yes Yes Yes
3 Yes Yes No No Yes Yes No No Yes Yes Yes Yes Yes Yes
4 Yes Yes NA NA Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
5 Yes Yes Yes No Yes Yes No No No No Yes Yes Yes Yes
6 Yes No NA NA Yes Yes Yes No Yes Yes Yes Yes No No
7 Yes No NA NA Yes Yes No No Yes Yes Yes Yes Yes Yes
8 Yes Yes Yes No Yes Yes No No Yes Yes Yes Yes NA NA
9 Yes Yes Yes Yes Yes Yes No No Yes Yes Yes Yes Yes Yes
10 Yes Yes No No Yes Yes No No Yes No Yes Yes Yes Yes
11 Yes Yes NA NA Yes Yes No No Yes Yes Yes Yes Yes Yes
12 Yes No No No Yes Yes Yes No No Yes Yes Yes Yes Yes
13 Yes Yes NA NA Yes Yes No Yes Yes No Yes Yes Yes Yes
14 NA Yes NA NA Yes Yes No Yes Yes Yes Yes Yes Yes Yes
15 Yes Yes NA NA Yes No No No No No Yes Yes Yes Yes
16 No Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No No
17 Yes Yes NA NA Yes Yes No No Yes Yes Yes Yes Yes Yes

Self-Reported Environmental Asthma Triggers. The Resident Questionnaire also

collected data pertaining to self-reported environmental asthma triggers. Participants in

the home-based childhood asthma intervention study were asked to report: whether mold

could be seen or smelled in the home; whether or not food and pet food were stored

properly; whether or not garbage was properly stored in sealable trashcans; and whether

pests or their feces had been seen in the home. These data, in combination with selected
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data collected via the Health Questionnaire, were used to characterize the presence of
environmental asthma triggers in the home as perceived by the participant. These data
are further discussed with the Health Questionnaire data below.

Health Questionnaire. The Health Questionnaire (APPENDIX A) was completed
during both pre- and post-intervention visits to ascertain general health information about
the asthmatic child; the questionnaires were completed by the child’s parent/legal
guardian. During the pre-intervention visit, parents/legal guardians reported that the
majority of asthmatic children (N = 25) had medical insurance coverage (n = 18, 72.0%);
the majority of insured children were covered by Medicaid (n = 11, 61.1% of insured
participants, 44.0% of the total population). The additional insured children (n = 7) were
covered by private insurance companies. These results remained the same during the
post-intervention visit.

Participants were also asked to rate the asthmatic child’s overall health on a scale
from: 1 (poor) to 10 (excellent). During pre-intervention visits, asthmatic children were
identified as having a mean overall health rating of 6.76 £ 2.35 (Range: 1 — 10); this
rating was slightly above 5, which was identified as average. Overall self-reported health
ratings had increased post intervention to a mean rating of 7.20 £ 1.44 (Range: 5 — 10).
Further, when asked how the child’s health was currently, as compared to the pre-
intervention visit, nearly half of participants reported “much better” (n = 12, 48.0%),
while only one child’s health was reported as worse than before study participation.

As a component of health, participants were also asked to report on the child’s
activity limitations due to their overall health, which considered the child’s asthma as

well as other factors. During pre-intervention, the majority of participants reported that
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the asthmatic child had no health-related limitations to performing either moderate (e.g.
climbing a flight of stairs) or vigorous (e.g. running or lifting heavy objects) activities (n
=19, 76.0% and n = 16, 64.0%, respectively); however, one child reportedly had “a lot”
of health-related limitation with both types of activities and two additional children had
“a lot” of health-related limitations with performing only vigorous activities. By post-
intervention, the large majority of children reportedly had no health-related issues
performing either moderate or vigorous physical activities (n = 23, 92.0% and n = 18,
72.0%, respectively) and no children were reported as having more than just “a little”
health-related limitation.

Pre-intervention, most children (n = 12, 48.0%) were reported to participate in
physical activity more than five times per week, for an average of 30 — 59 minutes per
physical activity session; nine additional children (36.0%) also reported average physical
activity session times between 30 — 59 minutes, although they did not participate in as
many weekly sessions. Post-intervention, the number of children participating in
physical activity five or more times per week increased to 14 children (56.0%); nine
children reported the same results as they did during pre-intervention, three children
reduced their physical activity frequency from pre- to post-intervention, and five children
increased their physical activity frequency from pre- to post-intervention. During post-
intervention, most children (n = 13, 52.0%) were again reported to participate in physical
activity for an average of 30 — 59 minutes per session.

In addition to physical activity measures, participants were also asked to report on
their perception of the healthiness of the asthmatic child’s diet on a scale of: 1

(unhealthy) to 10 (healthy), with 5 (average). Pre-intervention, the mean diet rating was
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6.58 £ 2.17, indicating slightly above average diets in terms of health (n = 24; one child
did not provide pre-intervention diet data). To expand on the concept of healthy eating,
participants were also asked to report the number of servings of fruit and vegetables the
child ate in a typical day and the number of times per week that the child ate fast food.
Pre-intervention Health Questionnaires identified that a large number of children (n = 10,
40.0%) were eating only one to two servings of fruit and vegetables per day and ate fast
food (n = 15, 60.0%) one to two times per week. A summary of selected data from

participant’s Health Questionnaires can be seen in Table 11 on the following page.
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Table 11: Self-Reported Health Data from the Health Questionnaire

weDicaL | MOPERATE | icoRous | Pvsien; | oAb | weekuy easy
CASE LERRS = ACTIVITIES? ACTIVITIES? PER WEEK? INTAKE? RO

Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post
1 Yes Yes NA 1 NA 1 NA NA NA 2 NA 3
2 Yes Yes 1 1 1 2 3 2 2 2 3
3 No Yes 1 1 1 1 4 3 3 3 1 1
4 Yes Yes 1 1 1 2 4 4 3 3 2 2
5 Yes Yes 1 1 1 1 4 3 4 3 1 1
6 Yes Yes 1 1 1 1 4 3 3 3 2 1
7 Yes Yes 1 1 1 1 4 4 2 3 2 2
8 Yes Yes 1 1 1 1 2 3 2 2 2 2
9 Yes Yes 1 2 1 2 4 4 2 3 2 4
10 Yes Yes 1 1 2 2 2 4 2 4 2 2
11 Yes Yes 1 1 3 2 3 4 1 1 2 4
12 No No 3 2 3 2 3 4 3 3 2 2
13 No No 2 1 2 1 4 4 2 2 2 2
14 No No 1 1 1 1 3 4 1 2 2 2
15 Yes Yes 2 1 2 1 3 3 3 2 3 2
16 Yes Yes 2 1 2 2 2 3 1 2 3 2
17 No No 1 1 1 1 3 4 2 3 2 2
18 No No 1 1 1 1 4 4 3 2 1 1
19 Yes Yes 1 1 1 1 4 4 3 2 1 1
20 Yes Yes 1 1 1 1 4 4 3 2 1 1
21 Yes Yes 1 1 3 1 4 4 2 2 1 1
22 No No 1 1 1 1 3 3 3 3 1 1
23 Yes Yes 2 1 2 1 4 4 4 4 2 2
24 Yes Yes 1 1 1 2 3 1 2 2 2 2
25 Yes Yes 1 1 1 1 3 1 2 2 2 2

11 = No limitation, 2 = A little limitation, 3 = A lot of limitation

21 =0 times per week, 2 = 1-2 times per week, 3 = 3-4 times per week, 4 = 5 or more times per week

%1 =0 servings per day, 2 = 1-2 servings per day, 3 = 3-4 servings per day, 4 = 5 or more servings per day

In addition to overall health questions, the Health Questionnaire also asked

participants to provide self-report data on one known asthma trigger: environmental

tobacco smoke. Participants were asked to report whether or not anyone living in the

home smokes tobacco products, as well as were asked whether or not visitors were

allowed to smoke tobacco products in the home. During the pre-intervention visit, 13
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participants reported that their homes were smoke free (76.5%), where neither residents
nor visitors smoke tobacco products; the remaining four households either permitted both
occupants and visitors to smoke tobacco products in the home (n = 1, 5.9%) or reported
that either occupants smoke (n = 2, 11.8%) or visitors smoke (n = 1, 5.9%). During the
post-intervention visit, the number of smoke-free homes increased by one household (n =
14, 82.4% of households). Of the three remaining smoking households, two reported that
only the occupants smoked tobacco products (11.8% of households), while one
household reported that only visitors smoke in the home (5.9% of households).

A summary of self-reported environmental asthma triggers, including the use of
tobacco products, as reported on the Resident Questionnaires and the Health

Questionnaires can be seen in Table 12 on the following page.
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Table 12: Frequency of Self-Reported Environmental Asthma Triggers — by Case and
Observation Type

RN IMPROPER IMPROPER EVIDENCE OF OCCUPANT/
FOOD/PET FOOD GARBAGE ROACHES/ VISITOR USE OF
CASE oIt STORAGE STORAGE PESTS TOBACCO
Pre Post Pre Post Pre Post Pre Post Pre Post
1 0 0 1 1 1 0 1 1 1 1
2 1 0 1 0 1 1 1 0 0 0
3 0 0 0 0 1 1 0 0 0 0
4 0 1 0 0 0 0 1 1 0 0
5 0 0 1 0 1 1 1 0 0 0
6 1 0 1 1 1 1 1 0 0 0
7 1 1 0 0 0 0 1 0 0 0
8 1 1 2 1 1 0 1 1 0 0
9 1 0 0 0 1 1 1 1 1 0
10 0 0 1 0 1 0 1 1 1 1
11 0 0 0 0 1 1 0 0 0 0
12 0 0 1 1 1 1 1 0 0 0
13 1 0 0 0 1 0 0 0 2 2
14 0 0 1 0 0 0 1 0 0 0
15 0 0 0 0 1 1 1 1 0 0
16 0 0 2 2 1 1 1 1 0 0
17 0 0 0 0 1 1 1 0 0 0
SUM 6 3 11 6 14 10 14 7 5 4
- 3 5 4 7 1

The Resident Questionnaire and the Health Questionnaire collected self-reported data
on the types of environmental asthma triggers (or proxies for environmental asthma
triggers) in the home versus overall frequencies. For example, participants were asked to
report whether or not pests or their feces could be seen anywhere in the home, as opposed
to on a room-by-room basis. As such, any affirmative response (or negative response if
the question was phrased oppositely; i.e., “Is garbage contained in a sealable indoor trash

can?”’) was indicative of a frequency of one for that type of environmental asthma trigger.
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The mean frequency of pre-intervention self-reported types of environmental asthma
triggers was 2.94 + 1.30 trigger types (Range: 1 — 5 per household). The most common
pre-intervention self-reported environmental asthma trigger types were: garbage not
being properly stored in a sealed trash can (a proxy for pest harborage), as well as
evidence of pests themselves (n = 14 for both variables). When participants were asked
to report on the presence of mold in their home, six households reported either seeing or
smelling mold during the pre-intervention visit in at least one room of their home; the
rooms most likely to be reported with mold were the kitchen (n = 3) and the bathroom (n
=6).

Post-intervention, improperly stored garbage remained the most frequent type of
environmental asthma trigger reported (n = 10) and mold was still most likely to be
reported in the bathrooms and the kitchen, although overall reports decreased. During
post-intervention visits, participants also reported declines in: the overall frequency of all
environmental asthma trigger types reported for all cases (50 pre-intervention instances
and 30 post-intervention instances), as well as the frequency of environmental asthma
trigger types per case (post-intervention mean = 1.76 = .97 trigger types; Range: 0 — 4 per
household).

The determination of the statistical significance of observed changes, pertaining to the
self-reported presence of environmental asthma triggers, is discussed in the upcoming
section: Statistical Analysis of Research Hypotheses.

Asthma Supplement. The Asthma Supplement (APPENDIX A) was completed on

behalf of the 25 participating asthmatic children <17 years old, by their parent/legal
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guardian. Self-report data were collected for a variety of measures to ascertain
characteristics about the child’s asthma.

The mean age of participating children when they were first diagnosed with asthma,
as self-reported, was 5.76 + 5.21 years. When asked during pre-intervention visits if the
child used an Asthma Action Plan, the participants reported that the majority of the
children (n = 16, 64.0%) had never received one; only five children (20.0%) were
identified as having a current Asthma Action Plan that was being utilized. Of those five
children, three were reported to have an asthma severity classification on the Asthma
Action Plan of “mild intermittent”, the other two children had severity classifications of
“mild persistent” and “moderate persistent” (n = 1 for each classification, respectively).
There was a slight increase in Asthma Action Plan utilization during post-intervention
visits (n =7, 28.0%); still the majority of children (n = 15, 60.0%) did not have a current
Asthma Action Plan. The five children with reported pre-intervention severity
classifications on their Asthma Action Plan did not change classifications; however, the
two children with new Asthma Action Plans, as of post-intervention visits, reportedly had
severity classifications of: “mild persistent” (n = 1) and “moderate persistent” (n = 1). Of
school-aged participants (n = 23), the large majority had made their school nurse aware
of their asthma diagnosis, as reported both pre- and post-intervention (n = 20, 80.0% and
n =22, 88.0%, respectively).

Participants were also asked to report whether or not physical activity and seasonality
affected the child’s asthma symptoms. Of the children old enough to partake in physical
activity (n = 24), the majority of children (n = 14, 56.0%), during pre-intervention visits,

reportedly had difficulty breathing when engaging in physical activity; during post-
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intervention visits, this number slightly decreased to 13 children (52.0%). Different
times of year were also reportedly more problematic for the asthmatic children, in terms
of exacerbating symptoms. Both pre-and post-intervention it was reported that 16
children (64.0%) had more difficulty breathing at least one month out of the year. The
mean number of months where the children had more difficulty breathing was 4.00 £
1.51 months (Range: 2 — 7) pre-intervention and 3.87 = 1.310 months (Range: 1 — 6)
post-intervention. The most problematic season, identified both pre- and post-
intervention, was reportedly the five months between October and February, with a
reported number of children suffering in these months ranging from seven (February) to
thirteen (December).

Participants were also asked to report whether or not the child slept on pillows and
mattresses that were covered by allergen-reducing casings. During pre-intervention
visits, responses were collected on behalf of 21 children. Of those 21 children, only one
child reportedly slept on both a covered pillow and a covered mattress (4.8% of
respondents), while two additional children reportedly slept only on a covered mattress
(9.5% of respondents). During post-intervention visits, data was not collected for one
asthmatic child. However, of the 24 children that provided post-intervention data: 22
children reportedly slept on both a covered pillow and a covered mattress (91.7% of
respondents); one child slept on a covered pillow, but not a covered mattress (4.2% of
respondents); and one child reportedly did not sleep on either a covered pillow or a
covered mattress (4.2% of respondents). Allergen-reducing pillow and mattress covers
were two of the supplies provided to participants during intervention visits; a summary of

supplies provided to each participant can be seen in APPENDIX L.
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Self-Reported Asthma Symptoms. Hypotheses 3 through 3-4 were concerned with
the self-reported frequency of symptoms experienced by the asthmatic child in the month
prior to the survey. Data collected were ordinal in nature, and although the intervals were
not equivalent, increasing numbers along the scales was associated with an increased
frequency of asthma symptoms; the ordinal options were consistent with options on
validated Asthma Control Tests.

Participants in the home-based childhood asthma intervention study were asked to
report the frequency of daytime asthma symptoms experienced by the child during the
prior month on a scale from “1” (“zero” symptoms the prior month) to “5” (“*multiple
times throughout the day” in the prior month). The mean pre-intervention daytime
asthma symptom value reported was 2.12 + 1.20 (Range: 1 — 5), while the mean post-
intervention daytime asthma symptom value reported was 1.64 + .95 (Range 1 —4). Only
one participant reported that pre-intervention, the asthmatic child had been experiencing
asthma symptoms “multiple times per day” in the prior month. Post-intervention, the
highest frequency of daytime asthma symptoms experienced was “daily”, which was
reported for two asthmatic children. Additional daytime symptom data can be seen in

Table 13 on the following page.
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Table 13: Frequency of Self-Reported Asthma Symptoms in the Prior Month — by Case
and Symptom Type

1 4 2 3 5 2 0 0 1
2 2 1 2 1 1 1 3 3
1 1 1 1 1 1 1 1 0
2 2 2 1 2 1 3 2 -3
1 1 1 1 1 1 1 1 0
1 1 1 1 1 1 1 1 0
2 1 2 1 2 1 4 3 -4
1 1 1 1 1 1 2 1 -1
2 4 2 3 2 3 1 3 6
1 1 1 1 1 1 3 3 0
4 1 1 1 1 1 3 3 -3
2 & 2 3 2 3 4 3 2
2 2 1 2 1 3 1 3 5
2 1 4 1 3 1 3 1 -8
5 1 2 2 5 1 3 1 -10
4 1 2 1 5 1 3 1 -10
1 1 1 1 2 1 1 1 -1
2 1 5 1 5 1 3 1 -11
4 1 5 1 5 1 3 1 -13
1 1 1 1 1 1 1 1 0
3 2 3 2 3 1 3 3 -4
2 1 1 1 3 1 0 0 -3
2 2 2 2 2 2 3 4 1
4 & 4 4 4 2 1 2 -2
1 2 1 2 4 1 1 1 -1
53 41 49 40 63 34 50 44
12 9 -29 6

1 = zero, 2 = 2 times per week or less, 3 = more than 2 times per week, but not daily, 4 = daily, 5 = multiple times throughout
the day

21 = zero, 2 = 2 times per month or less, 3 = 3 — 4 times per month, 4 = more than 1 night per week, but not nightly,
5 = often, 7 times per week

%1 = zero, 2 = 2 times per week or less, 3 = more than 2 times per week, but not daily, 4 = daily, 5 = several times per day

1 = none, 2 = minor limitation, 3 = some limitation, 4 = extremely limited

Participants in the home-based childhood asthma intervention study were also asked

to report the frequency of nighttime asthma symptoms experienced by the child during
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the prior month on a scale from “1” (“zero”) to “5” (“often, 7 times per week”). The
mean pre-intervention nighttime symptom value reported was 1.96 + 1.27 (Range: 1 — 5),
while the post-intervention mean reported was 1.60 £ .87 (Range: 1 — 4). Pre-
intervention, two participating children reported the most frequent nighttime asthma
symptom value (“5” = “often, 7 times per week); post-intervention the worst nighttime
symptom frequency reported was “more than 1 night per week, but not nightly”, which
was reported by only one participant. Additional nighttime symptom data can be seen in
Table 13 above.

The use of short-acting asthma medications is often used as a proxy for the frequency
of asthma symptoms experienced; more reliance on short-acting medications mirrors an
increase in asthma symptom frequency. As such, participants in the home-based
childhood asthma intervention study were asked to report details of the child’s
medication use. During pre-intervention visits, a reported 23 children (92.0%) used
asthma medication that was prescribed by a doctor, while 22 children (88.0%) were
reported users of prescription asthma medications at post-intervention. During the pre-
intervention visits, 17 children (68.0%) were reported taking controller medications, even
when asthma symptoms were not present, while 10 children (40.0%) reportedly took
additional short-acting medications only when symptoms were present. Post-intervention
use of controller medication increased by one child (n = 18, 72.0%), while post-
intervention use of short-acting medications decreased (n = 7, 28.0%). Only 12
participants pre-intervention and seven participants post-intervention reported the cost of
asthma medications used in the prior month. The mean pre-intervention amount of

money spent on asthma medications was $103.25 + $142.26; post-intervention, the mean

101



amount of money spent on asthma medications in the prior month decreased to $75.71 +
$62.61.

Participants were also asked to report on the frequency of short-acting medication use
by the child to control asthma symptoms during the prior month on a scale from “1”
(“zero” use in the prior month) to “5” (use “several times per day” in the prior month).
The mean pre-intervention short-acting medication use value reported was 2.52 + 1.56
(Range: 1 — 5); the mean post-intervention value was 1.36 + .70 (Range: 1 — 3). Pre-
intervention data identified five children who were using their short-acting medication
multiple times per day. The most frequent use of short-acting medication post-
intervention was reported as “more than 2 times per week, but not daily” (reported by
three children). Additional short-acting medication use data can be seen in Table 13
above.

Interference with normal activities is also used as a proxy for the frequency of asthma
symptoms experienced; greater activity limitations mirror an increase in asthma symptom
frequency. As such, participants in the home-based childhood asthma intervention study
were also asked to report the severity of normal activity interference experienced by the
child due to asthma symptoms during the prior month on a scale from “1” (“none”) to “4”
(“extremely limited”). Two participants were excluded from the activity interference
analysis; one because the child was too young to determine effects (9 months old at pre-
intervention) and the second because post-intervention activity interference was not
reported. Given the remaining sample size of 23 asthmatic children, the mean pre-
intervention activity interference value reported was 2.17 £ 1.11 (Range: 1 —4). The

mean post-intervention value reported was 1.91 + 1.04 (Range: 1 — 4). Pre-intervention
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data identified two children who were “extremely limited” in their activities due to
asthma; post-intervention only one child was identified as being “extremely limited”.
Additional activity limitation data can be seen in Table 13 above.

To evaluate overall changes in symptoms experienced by the asthmatic child, both
pre- and post-intervention, the four types of symptoms (or symptom proxies) discussed
above were also cumulated for each case. The pre-intervention mean value of all
symptom data combined was 8.60 + 4.00 (Range: 4 — 17), while the post-intervention
mean value of all symptoms combined was 6.36 + 2.93 (Range: 3 — 13). Combined
values for all symptoms can be seen in Table 13 above.

Overall, 14 of the 25 participants reduced their overall symptom frequency from pre-
to post-intervention; in contrast, six participants increased their overall symptom
frequencies and five participants had unchanged cumulative symptoms frequencies from
pre- to post-intervention. When looking at specific types of symptoms (or proxies for
symptoms), overall participants decreased in each of the four designated areas, with the
greatest overall change reported for the use of short-acting medication. While these
changes in the raw asthma symptom data are in the expected direction, the determination
of the statistical significance of such changes is discussed in the upcoming section:
Statistical Analysis of Research Hypotheses.

Self-Reported Use of Health Care Services. Hypotheses 4 through 4-3 were
concerned with the self-reported frequency of use of health care services by the child, as
a result of their asthma, in the six months prior to the survey. These data were also
recorded on the Asthma Supplement, which was completed by the parent/legal guardian

on behalf of each of the participating asthmatic children.
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Participants in the home-based childhood asthma intervention study were asked to
report the frequency of the child’s visits to a doctor’s office during the prior six months,
which were the direct result of asthma; the data were collected on a continuous scale.
Participants were also asked to report the frequency, in the prior six months, of
emergency room or urgent care facility use, as well as the frequency of overnight hospital
admissions as a result of the child’s asthma. The mean frequency of asthma-related
doctor’s visits pre-intervention was 1.96 + 1.72 doctor’s visits (Range: 0 — 6), which was
slightly reduced to a mean of 1.48 + 2.31 visits (Range: 0 — 8) post-intervention. Only
three participants reported asthma-related use of an emergency department or urgent care
facility pre-intervention (each with only one visit); only one participant reported post-
intervention emergency department or urgent care facilities use (only one visit). Only
one participant reported pre-intervention asthma-related overnight hospital admittance
(with a one reported admittance); no participants reported overnight hospital admittance
post-intervention. Raw self-reported health care services use data can be seen in Table

14 on the following page.
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Table 14: Frequency of Self-Reported Health Care Services Use in the Prior Six Months
— by Case and Service Type

6 2 0 0 0 0 -4
0 1 0 0 0 0 1
0 0 0 0 0 0 0
2 1 0 0 0 0 -1
1 0 0 0 0 0 -1
1 0 0 0 0 0 -1
1 0 0 0 0 0 -1
0 0 0 0 0 0 0
1 0 1 0 0 0 -2
3 0 0 0 0 0 -3
0 0 0 0 0 0 0
2 7 0 0 0 0 5
1 4 0 0 0 0 3
2 0 0 0 0 0 -2
5 1 0 0 0 0 -4
5 1 0 0 0 0 -4
1 1 0 0 0 0 0
2 0 0 0 0 0 -2
2 0 0 0 0 0 -2
2 0 0 0 0 0 -2
2 2 1 1 0 0 0
3 8 0 0 0 0 5
5 1 1 0 1 0 -6
2 6 0 0 0 0 4
0 2 0 0 0 0 2
49 37 3 1 1 0
12 -2 1

Overall, fourteen participants reported post-intervention declines in the use of health
care services for asthma, while six participants increased their use of health care services
and five participants did not change their asthma-related health care services use from

pre- to post-intervention. In terms of health care service type, the greatest overall
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declines from pre- to post-intervention were seen in the use of doctor’s office visits for
asthma. The frequency of reported asthma-related emergency room or urgent care
facilities visits, as well as the frequency of overnight hospitals admissions for asthma
were remarkably small both pre- and post-intervention. Due to the extremely low sample
size, the frequency of use of emergency rooms/urgent care facilities and the frequency of
overnight hospital admissions could not be individually analyzed; however, the
frequencies for these two measures were included in the overall cumulative analysis
regarding asthma-related use of health care services. The determination of the statistical
significance of any changes pertaining to the asthma-related use of health care services is
discussed in the upcoming section: Statistical Analysis of Research Hypotheses.
Self-Reported Burden. The self-reported burden of asthma, in terms of missed
school days and missed work days, was also identified on the Asthma Supplement.
Participants in the home-based childhood asthma intervention study were asked to report
the frequency of missed school days during the prior month, which were the direct result
of asthma symptoms. Participants were also asked to report the frequency of missed
work days during the prior month (spent by the caregiver caring for the child suffering
from asthma symptoms); in both instances, the data were collected on a continuous scale.
The mean frequency of pre-intervention missed school days due to asthma was .50 +
.97 days (Range: 0 — 3), which decreased to a post-intervention mean frequency of zero
missed school days. The mean frequency of missed work days by caregiver’s was .15 *
.56 days pre-intervention (Range: 0 — 2) and .77 £ 1.92 days post intervention (Range: 0

—6). Additional burden data can be seen in Table 15 on the following page.
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Table 15: Burden of Asthma as Measured by Prior Month Missed School and Missed
Work Days

0
0
0
0
0
0
0
4 0 4
0 0 0
0 0 0
NA 8
NA 3
NA 0
0 0 0 0
0 0 0 0
2 0 0 0
2 0 NA 0
1 0 NA 0
0 0 NA 0
0 0 0 0
3 0 0 0
0 0 0 NA
0 0 2 6
0 0 0 0

* Cases were excluded from analysis for failure to report both pre- and post-intervention data

Asthma Assessment. The Asthma Assessment test (APPENDIX A) was
administered to the head of household during both the pre-intervention and the post-
intervention visits. The Asthma Assessment test was not developed until later in the
study period. As such, the first two participants in the home-based childhood asthma

intervention study were not issued the test during the pre-intervention; one participant did
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complete the Asthma Assessment post-intervention, but those data were excluded from
analysis. Of the 15 Asthma Assessment tests that were completed, one was completed by
the asthmatic child’s legal guardian, one participant failed to indicate their relationship to
the asthmatic child, one was completed by the asthmatic child’s biologic father, and the
remaining 12 were completed by the asthmatic children’s biologic mothers.

Asthma Assessment tests were scored with one point being awarded for each correct
answer on the true/false test; scores were summed for each case. A total of 20 points
were possible, divided equally (five points each) amongst four topic areas: Asthma
Symptoms, Asthma Triggers, Asthma Management, and Asthma Prevention. Results of

the Asthma Assessment test are depicted in Table 16 on the following page.
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Table 16: Caregiver Knowledge Scores on the Asthma Assessment Test

ASTHMA ASTHMA ASTHMA ASTHMA
CASE SYMPTOMS TRIGGERS MANAGEMENT PREVENTION C;’\/S_E
Pre Post Pre Post Pre Post Pre Post
1 NA NA NA NA NA NA NA NA NA
2 NA 5 NA 5 NA 4 NA 5 NA
& 5 5 5 4 5 5 5 5 -1
4 5 5) 5 5 5 5 5 5) 0
5) 3 4 5 5 4 5 5 4 1
6 4 5) 5 5 4 5 4 4 2
7 5 3 5 5 5 3 5 4 -5
8 5 5) 5 5 2 5 5 5) 3
9 4 3 1 1 2 2 3 3 -1
10 4 4 5 3 3 3 4 3 -3
11 4 4 4 5 4 4 5 5) 1
12 4 4 4 5 4 5 5 5) 2
13 4 4 4 4 5 5 5 5) 0
14 5 5) 5 5 4 4 4 4 0
15 5 5) 4 5 4 4 4 4 1
16 5 5) 5 5 5 5 5 5) 0
17 4 5) 5 5 5 5 5 5) 1
SUM* 66 66 67 67 61 65 69 66
+/- 0 0 4 -3
* Data: frgm Cases 1 and 2 were not collected both pre- and post-intervention; Cases 1 and 2 were excluded from
analysis

The mean score (out of 20) on the Asthma Assessment was 17.53 = 2.50 pre-
intervention (Range: 10 — 20) and 17.60 £ 3.07 post-intervention (Range: 9 — 20). Of the
15 caregivers that provided both pre- and post-intervention scores: seven improved their
scores, four received lower scores post-intervention, and four caregiver total scores did
not change.

Cumulative caregiver scores on the Asthma Assessment (for all cases combined)
remained the same both pre- and post-intervention for the topic areas: Asthma Symptoms

and Asthma Triggers. Three caregivers increased their Asthma Symptom scores (by
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three total points); while two reduced their scores (by three total points) and ten
caregivers maintained the same Asthma Symptom score. Three caregivers also increased
their Asthma Trigger score (by three total points), while, again, two reduced their scores
(by three total points) and ten scores remained unchanged.

Cumulative scores in the area of Asthma Management improved post-intervention,
while cumulative scores in the area of Asthma Prevention decreased post-intervention.
Four caregivers increased their Asthma Management scores (by six total points), while
only one caregiver decreased their score (by two points); the remaining caregivers
retained the same Asthma Management scores. In regards to Asthma Prevention, no
caregivers improved their knowledge score; three caregivers decreased their scores (by
three total points), while the remaining twelve caregivers’ Asthma Prevention scores did
not change pre- to post-intervention. The determination of the statistical significance of
these changes in caregiver knowledge is discussed in the upcoming section: Statistical
Analysis of Research Hypotheses.

Visual Assessment Checklist. During both the pre- and post-intervention home
visits, study investigators that were trained as NEHA-certified Healthy Homes Specialists
conducted room-by-room visual inspections of each home, as well as of the immediate
home exterior (i.e., front and back yards). During the inspections, investigators indicated
the observed cleanliness and clutter of each accessible area on a scale of 0 — 3 (i.e.,, 0 =
not clean, 1 = some clean, and 2 = clean, and 0 = high clutter, 1 = medium clutter, and 2
= low clutter, respectively). The mean cleanliness rating for home exteriors (front yards
and back yards combined) during the pre-intervention visit was 1.35 + .745, which

indicated that most homes had at least partially clean exteriors. For the post-intervention
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assessment, the mean exterior cleanliness rating increased slightly to 1.47 £+ .72, although
two homes did not provide exterior cleanliness data. In terms of exterior clutter, pre-
intervention inspections indicated that the mean exterior clutter rating was 1.59 + .46;
post-intervention the mean rating was nearly the same at 1.50 + .60. Overall, home
exteriors were generally assessed as having moderate to low levels of clutter.

To assess the cleanliness and clutter ratings of the interior of the homes overall, the
individual ratings for each interior room (e.g., living room, kitchen, bathroom, and
bedrooms) were summed and the summation was then divided by the number of rooms
assessed, for each participating home. When looking at all of the participating homes
together, the mean pre-intervention interior cleanliness rating was 1.65 + .40, indicating
that most homes were at least partially clean; post-intervention, the interior cleanliness
value was nearly identical, with a mean rating of 1.66 + .48. In terms of interior clutter,
participating homes also had generally low-to-medium clutter levels. The mean pre-
intervention interior clutter rating was 1.71 + .32, which varied only slightly from the
post-intervention mean of 1.65 £ .31, although this slight decline moved towards a higher
level of clutter.

During both the pre- and post-intervention inspections, study investigators were also
interested in identifying the presence of environmental asthma triggers. Whenever an
environmental asthma trigger was observed (or a proxy for an environmental asthma
trigger was observed), it was also indicated on the Visual Assessment Checklist
(APPENDIX A). Nine environmental asthma trigger observation types were selected
from the Visual Assessment Checklist for analysis. If the selected observation was made

in any room of the home, a frequency of one was assigned. Subsequently, all instances
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were summed for each case. Frequencies for eight of the nine observation types of

interest can be seen in Table 17 below; the ninth observation of interest (evidence of

rodents) was excluded, as none of the participants had evidence of rodents observed in

their home in either the pre- or post-intervention visits.

Table 17: Frequency of Observed Environmental Asthma Triggers — by Case and
Observation Type

UNVENTED | MoLD- | moLp-No | EVIDENCE | IMPROPER | \\iopoper | EviDEnce | EYIDENCE

GAS oBVIOUS | oBVIOUS | [ oF o | STORED 1 stoRED OF CONTROL

CASE | APPLIANCE | SOURCE SOURCE | oo 00D GARBAGE | ROACHES | S OlOL

Pre | Post | Pre | Post | Pre | Post | Pre | Post | Pre | Post | Pre | Post | Pre | Post | Pre Post
1 1 1 1 2 1 0 2 3 2 2 3 0 7 3 1 5
2 0 0 0 0 0 0 0 0 2 2 3 3 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 1| o0 1| o|lof]o|o|lo]o|o] o] o o] o 0 0
5 1o |lo| o] o] o] o o] 3 1 10| o] o 1 0
6 0| 1 0 1 oo ]| o] ol 210 1|20 o 0 0
7 1 1 olo|o|o|lo]o]|o|o]| 3| 2]|3] 3 1 1
8 0| 1 ol oo | o] o] o1 1 3 1| o0 1 0 0
9 0] o 1 oo o] oo ]| 1]o0 1| 4|0 o0 0 0
10 0 0 0 0 0 0 0 0 0 0 2 3 5 3 1 0
11 1 2 0 0 0 0 0 0 0 1 2 1 0 0 0 0
12 2 0 0 1 0 0 1 0 1 0 0 0 0 0 1 1
13 0 0 1 0 0 0 1 1 1 0 1 0 0 0 0 0
14 0 0 0 0 0 0 0 0 0 0 3 4 0 0 0 0
15 0 0 1 0 0 0 1 0 1 1 1 1 5 6 0 0
16 1 1 ol oo | o0 ]| 0] 1 1 1 1 1| 0| o0 0 1
17 olo|o|lo|lo]|o| o] o] oo 1 1| 0| o0 0 0
sum | 8 | 7 5 | 4 1| 0|5 |5 | 15| 9 |2 | 23|20 | 16| 5 8
+/- 1 1 1 0 -6 3 -4 3

The mean number of overall environmental asthma trigger instances observed, per

household, pre-intervention was 4.71 + 3.87 triggers (Range: 0 — 17), while the mean

number of asthma trigger instances observed, per household, post-intervention was 3.76 +
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2.97 triggers (Range: 0 — 11). Environmental asthma triggers were most likely to have
been observed in the kitchen (pre-intervention = 29 observations for all cases; post-
intervention = 22 observations for all cases) and the bathrooms (pre-intervention = 21
observations amongst all bathrooms; post-intervention = 17 observations amongst all
bathrooms; [some homes had up to three bathrooms]).

The most commonly observed condition in participating homes, both pre- and post-
intervention, was the presence of “improperly stored garbage” (e.g., interior trash
receptacles without lids, trash not placed in proper receptacles; overflowing receptacles
not removed from the premises). All but three of the participating homes had issues with
improperly stored garbage identified in at least one room in the home. The least
commonly observed condition (with the exception of the excluded “evidence of rodents”)
was the presence of “mold without an obvious source of moisture”; this observation was
made in only one participating home during pre-intervention and in none of the homes
post-intervention. However, if one considers this observation to be closely related to the
observation of “mold with an obvious source of moisture”, then the least commonly
observed conditions (both with an overall frequency of five observations pre-
intervention, and with five and eight observations post-intervention, respectively) were
“evidence of tobacco smoke or other usage” and “evidence of the use of pest control
products”.

To look at the data collected on the Visual Assessment Checklist differently, the
frequency of the types of observations made, versus the overall frequency of observations
(which was cumulated for every room where the observation was made), was also

examined. For this analysis, an observation frequency of greater than or equal to one was
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given a value of “1” for each observation type; the lack of an observation in any area of
the home for a particular observation type was assigned a value of “0”. The frequency of
types was then summed for each case. Excluding “evidence of the use of pest control
products” (as discussed below), there were seven distinct environmental asthma trigger
(or trigger proxy) observation types. The mean frequency of observation types for
participating homes pre-intervention was 2.65 + 1.62 types (Range: 0 — 7) and was 2.06 £
1.48 post-intervention types (Range: 0 — 5); these frequencies are substantially lower than
the overall observed frequencies, as many participating homes had more than one
instance of an observation type (e.g., “evidence of cockroaches”) due to the observation
being made in multiple rooms of the same home (e.g., cockroaches observed in the
kitchen, the bathroom, and the bedrooms).

When looking within each observation type individually, the overall frequency of
observations from pre- to post-intervention: decreased for six types; did not change for
one; and increased for the remaining one type (“evidence of use of pest control
products™). Pest control products were most likely to be observed in the kitchen of
participating homes (four observations both pre- and post-intervention, respectively). As
the use of pest control products may be considered protective against pests that are
recognized environmental asthma triggers, this observation was excluded from the
statistical analysis of Hypothesis 1-2.

The determination of the statistical significance of observed changes, pertaining to the
presence of environmental asthma triggers, is discussed in the upcoming section:

Statistical Analysis of Research Hypotheses.
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Statistical Analysis of Research Hypotheses

Statistical analysis was conducted on data collected from the 17 unique, participating
homes, and the 25 asthmatic children that resided in those homes. Statistical analysis of
study hypotheses was conducted using the IBM SPSS Statistics 20 statistical software
package.

Hypotheses 1-1 and 1-2: Presence of Environmental Asthma Triggers. The
presence of environmental asthma triggers (or proxies for environmental asthma triggers)
both pre- and post-intervention was ascertained using self-reported data from the
Resident Questionnaire and the Health Questionnaire, in addition to observations
recorded on the Visual Assessment Checklist; manipulations to the data prior to statistical
analysis were previously described. The alternate hypotheses predicted that the median
frequency of environmental asthma triggers would decrease post-intervention
(Hypothesis 1-1 utilized self-report data; Hypothesis 1-2 utilized observed data).

Hi.10: Mdpre-int = Mpost-int

Hia Mdpre-int > Mdpost-int

H1-20: Mdpre-int: Mdpost-int

Hioa: Mdpre-int > Mdpost-int

To analyze the difference in median environmental asthma trigger presence before
and after the intervention, a Wilcoxon signed ranks test was conducted individually for
both the self-report data and the observed data. Table 18, on the following page, defines

the variables used for analysis of Hypotheses 1-1 and 1-2.
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Table 18: Variable Definitions for Hypotheses 1-1 and 1-2

VARIABLE CODE VARIABLE DESCRIPTION

Pre-intervention, self-reported data regarding the presence of types of environmental

FIRISTHATE, 503 217 asthma triggers in the home

Post-intervention, self-reported data regarding the presence of types of environmental

BT B3 SR asthma triggers in the home

Pre-intervention, observed data regarding the overall frequency of environmental
asthma triggers in the home

Post-intervention, observed data regarding the overall frequency of environmental
asthma triggers in the home

Pre-intervention, observed data regarding the types of environmental asthma triggers
in the home

Post-intervention, observed data regarding the types of environmental asthma triggers
in the home

PREtriggers

POSTtriggers

PREtrig_types

POSTtrig_types

Results of the statistical analyses of Hypothesis 1-1 and 1-2 can be seen in Tables 19

— 20 below and Tables 21 — 22 on the following page.

Table 19: Signed Ranks for Hypothesis 1-1

Ranks
N Mean Rank [ Sum of Ranks
Negative Ranks 12% 7.33 88.00
POSTtrigg_types_SR - Positive Ranks 1° 3.00 3.00
PREtrigg_types_SR Ties 4°
Total 17

a. POSTtrigg_types_SR < PREtrigg_types_SR
b. POSTtrigg_types_SR > PREtrigg_types_SR
c. POSTtrigg_types_SR = PREtrigg_types_SR

Table 20: Test Statistics for Hypothesis 1-1

Test Statistics®

POSTtrigg types SR - PREtrigg types SR

Z -3.042°

Asymp. Sig. (2-tailed) .002

a. Wilcoxon Signed Ranks Test

b. Based on positive ranks
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The two-tailed significance value (p =.002) was transformed into a one-tailed
significance value of p = .001; results indicated that there was a statistically significant
difference between the self-reported frequency of types of environmental asthma triggers
pre-intervention and the frequency of self-reported types of environmental asthma
triggers post-intervention. The direction of change was as expected; therefore, the null
Hypothesis 1-1 is rejected and the alternate Hypothesis 1-1 (median frequency of self-
reported environmental asthma triggers would be reduced) is accepted. The test was
repeated for Hypothesis 1-2 (observed environmental asthma triggers), with results

indicated below.

Table 21: Signed Ranks for Hypothesis 1-2

Ranks
N Mean Rank Sum of Ranks
Negative Ranks 8? 8.56 68.50
Positive Ranks 5P 4,50 22.50
POSTtriggers - PREtriggers
Ties 4°
Total 17

a. POSTtriggers < PREtriggers
b. POSTtriggers > PREtriggers
c. POSTtriggers = PREtriggers

Table 22: Test Statistics for Hypothesis 1-2

Test Statistics®

POSTtriggers - PREtriggers

z -1.651°
Asymp. Sig. (2-tailed) .099

a. Wilcoxon Signed Ranks Test

b. Based on positive ranks.
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The two-tailed significance value (p =.099) was transformed into a one-tailed
significance value of p = .050; results indicated that there was a statistically significant
difference between observed environmental asthma triggers from pre- to post-
intervention. The direction of change was as expected; therefore, the null Hypothesis 1-2
is rejected and the alternate Hypothesis 1-2 (median frequency of observed
environmental asthma triggers would be reduced) is accepted.

A second Wilcoxon signed rank test was also performed to determine differences in
pre- and post-intervention frequency of environmental asthma trigger observations in
terms of the type of observation made. Results from the analysis of observation types can

be seen in Tables 23 and 24 below.

Table 23: Signed Ranks for Hypothesis 1-2 by Types

Ranks
N Mean Rank | Sum of Ranks
Negative Ranks 7° 7.57 53.00
POSTtrig_types - Positive Ranks 4° 3.25 13.00
PREtrig_types Ties 6°
Total 17

a. POSTtrig_types < PREtrig_types
b. POSTtrig_types > PREtrig_types
c. POSTtrig_types = PREtrig_types

Table 24: Test Statistics for Hypothesis 1-2 by Types

Test Statistics®

POSTtrig types - PREtrig types

Z -1.833°

Asymp. Sig. (2-tailed) .067

a. Wilcoxon Signed Ranks Test

b. Based on positive ranks.
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The two-tailed significance value (p = .067) was transformed into a one-tailed
significance value of p = .034; results indicated that there was a statistically significant
difference between the frequency of observed environmental asthma trigger types pre-
intervention and the frequency of observed environmental asthma trigger types post-
intervention. The direction of change was again as expected; further supporting the
conclusion to reject the null Hypothesis 1-2 and to accept the alternate Hypothesis 1-2.

The study investigator was also interested in identifying any differences between self-
reported and observed environmental asthma triggers types. There were five types of
environmental asthma triggers (or environmental asthma trigger proxies) that were
assessed by both self-report and observed measures: 1) presence of mold, 2) presence of
environmental tobacco smoke; 3) improperly stored food or pet food; 4) improperly
stored garbage; and 5) evidence of cockroaches or other pests. The mean pre-
intervention number of these environmental asthma trigger types was: 2.76 + 1.15 types
as self-reported (Range: 1 — 4) and 2.18 * 1.38 types as observed (Range: 0 —5). The
mean post-intervention number of these environmental asthma trigger types was 1.65 +
.86 types as self-reported (Range: 0 — 3) and 1.65 + 1.06 types as observed (Range: 0 —
4). The difference in pre-intervention medians was statistically significant (p = .032);
pre-intervention frequencies of environmental asthma triggers were significantly greater
for self-report data than for observed data. There was no significant difference between
self-reported and observed frequencies during post-intervention.

Hypothesis 2: Caregiver Knowledge about Asthma. The level of caregiver
knowledge about asthma both pre- and post-intervention was ascertained using self-

reported data from the Asthma Assessment; manipulations to the data prior to statistical
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analysis were described above. The alternate hypothesis predicted that the median score

on the Asthma Assessment test would increase post-intervention.

Hoo: Mdpre—int: Mdpost—im
Hoa: Mdpre-int < Mdpost-int

To analyze the difference in caregivers’ median knowledge score before and after the
intervention (variable codes: PREedu and POSTedu, respectively), a Wilcoxon signed

ranks test was conducted. Results of the analysis can be seen in Tables 25 and 26 below.

Table 25: Signed Ranks for Hypothesis 2

Ranks
N Mean Rank Sum of Ranks
Negative Ranks 42 6.88 27.50
Positive Ranks 7° 5.50 38.50
POSTedu - PREedu
Ties 4°
Total 15

a. POSTedu < PREedu
b. POSTedu > PREedu
c. POSTedu = PREedu

Table 26: Test Statistics for Hypothesis 2

Test Statistics?®

POSTedu - PREedu

z -.498P

Asymp. Sig. (2-tailed) .618

a. Wilcoxon Signed Ranks Test

b. Based on negative ranks.

The two-tailed significance value (p = .618) was transformed into a one-tailed

significance value of p = .309; results indicated that there was not a statistically
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significant difference between caregivers’ asthma knowledge scores pre-intervention and
their asthma knowledge scores post-intervention. Therefore, there is a failure to reject
the null Hypothesis 2, which indicated that median caregivers’ asthma knowledge scores
did not significantly change from pre- to post-intervention.

Hypotheses 3 and 3-1 through 3-4: Asthma Symptoms. The frequency of
symptoms experienced by the asthmatic child participants both pre- and post-intervention
was ascertained using self-reported data from the Asthma Supplement; manipulations to
the data prior to statistical analysis were described above. The alternate hypotheses
predicted that the median frequency of asthma symptoms (and symptom proxies)
experienced by the child in the prior month would decrease post-intervention. Changes
in asthma symptoms (and symptom proxies) were analyzed individually for: daytime
symptoms (Hypothesis 3-1); nighttime symptoms (Hypothesis 3-2); the use of short-
acting medication (Hypothesis 3-3); and activity restrictions (Hypothesis 3-4).
Cumulative changes in asthma symptom frequency were also analyzed to satisfy the
testing of the overarching Hypothesis 3.

Hao: Mdpre-int = Mdpost-int

HSA: Mdpre—int > Mdpost—im

H3-10: Mdpre-int = Mdpost-int
H3—1A: Mdpre—int > Mdpost—im

H3-20: Mdpre-int = Mdpost-int
H3—2A: Mdpre—int > Mdpost—im

H3-30: Mdpre-int = Mdpost-int
H3—3A: Mdpre—int > Mdpost—im
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H3.40: Mdpre-int = Mdpost-int

H3-4A: I\/ldpre-int > Mdpost-int
To analyze the difference in median frequency of asthma symptoms (and symptom
proxies) before and after the intervention, Wilcoxon signed ranks tests were conducted.

Table 27 below defines the variables used for analysis of Hypotheses 3 through 3-4.

Table 27: Variable Definitions for Hypotheses 3 through 3-4

Pre-intervention, self-reported data regarding the frequency of daytime asthma
symptoms experienced by the child

Post-intervention, self-reported data regarding the frequency of daytime asthma
symptoms experienced by the child

Pre-intervention, self-reported data regarding the frequency of nighttime asthma
symptoms experienced by the child

Post-intervention, self-reported data regarding the frequency of nighttime asthma
symptoms experienced by the child

Pre-intervention, self-reported data regarding the frequency of use of short-acting
medications by the child

Post-intervention, self-reported data regarding the frequency of use of short-acting
medications by the child

Pre-intervention, self-reported data regarding the child's degree of normal activity
interference due to asthma

Post-intervention, self-reported data regarding the child's degree of normal activity
interference due to asthma

Pre-intervention, summation of the four self-reported asthma symptom measures
discussed above

Post-intervention, summation of the four self-reported asthma symptom measures
discussed above

Results of the statistical analyses of Hypotheses 3 through 3-4 can be seen in Table

28 and Table 29 on the following pages.
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Table 28: Signed Ranks for Hypotheses 3 through 3-4

Ranks
N Mean Rank Sum of Ranks

Negative Ranks 10° 7.55 75.50

POSTsymp_day — Positive Ranks 4° 7.38 29.50
PREsymp_day Ties 11°
Total 25

Negative Ranks 7° 8.29 58.00

POSTsymp_night — Positive Ranks 6° 5.50 33.00
PREsymp_night Ties 12’
Total 25

Negative Ranks 13° 9.38 122.00

Positive Ranks 3" 4.67 14.00
POSTmed_use — PREmed_use ) i
Ties 9
Total 25

Negative Ranks 9 7.39 66.50

. , Positive Ranks 5 7.70 38.50
POSTact_int — PREact_int ) |
Ties 9
Total 23

Negative Ranks 14" 11.36 159.00

POSTsym_comb — Positive Ranks 6" 8.50 51.00
PREsym_comb Ties 5°
Total 25

a. POSTsymp_day < PREsymp_day

b. POSTsymp_day > PREsymp_day

c. POSTsymp_day = PREsymp_day

d. POSTsymp_night < PREsymp_night
e. POSTsymp_night > PREsymp_night
f. POSTsymp_night = PREsymp_night
g. POSTmed_use < PREmed_use

h. POSTmed_use > PREmed_use

i. POSTmed_use = PREmed_use

j. POSTact_int < PREact_int

k. POSTact_int > PREact_int

|. POSTact_int = PREact_int

m. POSTsym_comb < PREsym_comb
n. POSTsym_comb > PREsym_comb
0. POSTsym_comb = PREsym_comb
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Table 29: Test Statistics for Hypotheses 3 through 3-4

Test Statistics®

POSTsymp_day

POSTsymp_night

POSTmed_use

POSTact_int

POSTsym_comb

PREsymp day | PREsymp night | PREmed use | PREact int | PREsym comb
z -1.478" -.922° -2.816" -.906" -2.022°
Asymp. Sig. (2-
) .139 .357 .005 .365 .043
tailed)

a. Wilcoxon Signed Ranks Test
b. Based on positive ranks.

The two-tailed significance value (p = .043) was transformed into a one-tailed
significance value of p = .022; results indicated that there was a statistically significant
difference between the cumulative frequency of asthma symptoms (and symptom
proxies) pre-intervention and the cumulative frequency of asthma symptoms (and
symptom proxies) post-intervention. The direction of change was as expected; therefore,
the null Hypothesis 3 is rejected and the alternate Hypothesis 3 (median self-reported
asthma symptoms would decrease) is accepted.

When looking at the types of asthma symptoms (and symptom proxies) individually,
differences emerge. The two-tailed significance value for daytime asthma symptoms (p =
.139) was transformed into a one-tailed significance value of p = .070; although the
direction of change was as expected and the change was approaching significance, results
indicated that there was not a statistically significant difference between the frequency of
daytime asthma symptoms from pre- to post-intervention. Therefore, there is a failure to
reject the null Hypothesis 3-1, which indicated that the median frequency of daytime

asthma symptoms alone did not significantly change after intervention.
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Additionally, the results indicated that there was not a statistically significant
difference between the frequency of nighttime asthma symptoms pre-intervention and the
frequency of nighttime asthma symptoms post-intervention (two-tailed significance
value, p = .357; one-tailed significance value, p = .179). Therefore, there is a failure to
reject the null Hypothesis 3-2, which indicated that the frequency of nighttime asthma
symptoms alone did not significantly change after intervention.

The frequency of use of short-acting asthma medication was also analyzed separately.
The two-tailed significance value (p =.005) was transformed into a one-tailed
significance value of p = .003; results indicated that there was a statistically significant
difference between the frequency of short-acting medication use from pre- to post-
intervention. Further, the direction of change was as expected; therefore, the null
Hypothesis 3-3 is rejected and the alternate Hypothesis 3-3 (median frequency of use of
short-acting asthma medication will decrease) is accepted.

Finally, the level of normal activity interference due to asthma was also analyzed
separately. With a one-tailed significance value of p =.183, the results indicated that
there was not a statistically significant difference between the level of activity
interference due to asthma pre-intervention and the level of activity interference due to
asthma post-intervention. Therefore, there is a failure to reject the null Hypothesis 3-4,
which indicated that median activity limitations due to asthma alone did not significantly
change after intervention.

Hypothesis 4 through 4-3: Use of Health Care Services. The pre- and post-
intervention frequencies of use of health care services as a result of pediatric asthma were

ascertained using self-reported data from the Asthma Supplement; manipulations to the
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data prior to statistical analysis were described above. The alternate hypotheses predicted
that the median frequency of use of health care services for asthma in the prior six
months would decrease post-intervention.

Hao: Mdpre-int = Mdpost-int

Haa: Mdpre-int > Mdpost-int

Ha-10: Mdpre-int = Mdpost-int
H4—1A: Mdpre—int > Mdpost—im

Ha-20: Mdpre-int = Mdpost-int
H4—2A: Mdpre—int > Mdpost—im

Ha-30: Mdpre-int = Mdpost-int
Hasa: Mdpre-int > Mdpost-int
Changes in doctor’s office use (Hypothesis 4-1) were analyzed individually. Due to
inadequate sample size, changes in the use of emergency room/urgent care facilities
(Hypothesis 4-2), as well as changes in overnight hospital admissions (Hypothesis 4-3)
could not be analyzed. However, data reported for these categories were used to analyze
cumulative changes in asthma-related use of health care services (Hypothesis 4).
To analyze the difference in median frequency of health care services use before and
after the intervention, Wilcoxon signed ranks tests were conducted. Table 30 on the

following page defines the variables used for analysis of Hypotheses 4 and 4-1.
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Table 30: Variable Definitions for Hypotheses 4 and 4-1

VARIABLE CODE VARIABLE DESCRIPTION
Pre-intervention, self-reported data regarding the frequency of doctor's office visits in the past six
PREdr_off S
= months as a result of the child's asthma
POSTdr off Post-intervention, self-reported data regarding the frequency of doctor's office visits in the past six
= months as a result of the child's asthma
Pre-intervention, summation of the three self-reported healthcare use measures (doctor's office
PREhc_comb

visits, emergency room/urgent care visits, and hospital admission)

Post-intervention, summation of the three self-reported healthcare use measures (doctor's office
visits, emergency room/urgent care visits, and hospital admission)

POSThc_comb

Results of the statistical analyses of Hypotheses 4 and 4-1 can be seen in Table 31

below and Table 32 on the following page.

Table 31: Signed Ranks for Hypotheses 4 and 4-1

Ranks
N Mean Rank | Sum of Ranks

Negative Ranks 142 9.29 130.00

Positive Ranks 6" 13.33 80.00
POSTdr_off - PREdr_off

Ties 5°

Total 25

Negative Ranks 14¢ 9.54 133.50
POSThc_comb - Positive Ranks 6° 12.75 76.50
PREhc_comb Ties 5'

Total 25

a. POSTdr_off < PREdr_off
b. POSTdr_off > PREdr_off
c. POSTdr_off = PREdr_off
d. POSThc_comb < PREhc_comb
e. POSThc_comb > PREhc_comb
f. POSThc_comb = PREhc_comb
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Table 32: Test Statistics for Hypotheses 4 and 4-1

Test Statistics®

POSTdr off - PREdr off | POSThc comb - PREhc comb

z -.940° -1.070°
Asymp. Sig. (2-tailed) .347 .285

a. Wilcoxon Signed Ranks Test
b. Based on positive ranks.

In terms of the overall cumulative frequency of health care visits due to asthma
(doctor’s offices, emergency rooms/urgent care facilities, and hospital admissions) in the
prior six months, the results indicated a two tailed significance value (p = .285), which
was transformed into a one-tailed significance value of p = .143. Results indicated that
there was not a statistically significant difference between pre- and post-intervention
health care utilization; therefore, there is a failure to reject the null Hypothesis 4, which
indicated that there was not a significant change in the median frequency of use of health
care services (combined) after intervention.

The frequency of visits to doctor’s office due to asthma in the prior six months was
also analyzed separately. The two-tailed significance value (p = .347) was transformed
into a one-tailed significance value of p = .174; results indicated that there was not a
statistically significant difference between pre- and post-intervention frequency of
doctor’s office visits. Therefore, there is a failure to reject the null Hypothesis 4-1, which
indicated that the median frequency of doctor’s office visits due to asthma in the prior six
months did not significantly change after intervention. As mentioned above, the sample

size was inadequate to analyze proposed Hypotheses 4-2 and 4-3.
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Hypotheses 5 and 6: Burden of Asthma. The burden of asthma is often described
in terms of missed school days by the child, due to asthma, and missed work days by
caregivers tending to the asthmatic child. The pre- and post-intervention frequencies of
missed school days and missed work days as a result of pediatric asthma were ascertained
using self-reported data from the Asthma Supplement; manipulations to the data prior to
statistical analysis were described above. The alternate hypotheses predicted that the
median frequency of missed school days (variable code: PREmiss_sch) and the median
frequency of missed work days (variable code: PREmiss_wrk) would decrease post-

intervention (variable codes: POSTmiss_sch and POSTmiss_wrk, respectively).

Hso: Mdpre-int =Mdpost-int

HSA: Mdpre—int > Mdpost—im
Heo: Mdpre-int = Mdpost-int
H6A: Mdpre—int > Mdpost—im

Results of the statistical analyses of Hypotheses 5 and 6 can be seen in Table 33

below and Tables 34 through 36 on the following page.

Table 33: Signed Ranks for Hypothesis 5

Ranks
N Mean Rank | Sum of Ranks
Negative Ranks 42 2.50 10.00
POStmiss_sch - Positive Ranks 0° .00 .00
PREmiss_sch Ties 12°
Total 16

a. POStmiss_sch < PREmiss_sch
b. POStmiss_sch > PREmiss_sch
c. POStmiss_sch = PREmiss_sch

129



Table 34: Test Statistics for Hypothesis 5

Test Statistics®

POStmiss sch - PREmiss sch
z -1.841°
Asymp. Sig. (2-tailed) .066

a. Wilcoxon Signed Ranks Test

b. Based on positive ranks.

Table 35: Signed Ranks for Hypothesis 6

Ranks
N Mean Rank | Sum of Ranks
Negative Ranks 0* .00 .00
POSTmiss_wrk - Positive Ranks 2° 1.50 3.00
PREmiss_wrk Ties 11°
Total 13

a. POSTmiss_wrk < PREmiss_wrk
b. POSTmiss_wrk > PREmiss_wrk
c. POSTmiss_wrk = PREmiss_wrk

Table 36: Test Statistics for Hypothesis 6

Test Statistics®

POSTmiss wrk - PREmiss wrk

z -1.414°
Asymp. Sig. (2-tailed) .157

a. Wilcoxon Signed Ranks Test

b. Based on negative ranks.

The Wilcoxon signed ranks test for the analysis of missed school days resulted in a
two tailed significance value (p = .066), which was transformed into a one-tailed
significance value of p = .033; results indicated that there was a statistically significant
difference between pre- and post-intervention missed school days due to asthma. The

direction of change was as expected; therefore, the null Hypothesis 5 is rejected and the
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alternate Hypothesis 5 (median missed school days in the prior month would decrease) is
accepted.

Alternatively, the results indicated that there was not a statistically significant
difference between pre- and post-intervention caregiver missed work days (one-tailed
significance value p = .079), due to a child’s asthma. Therefore, there is a failure to
reject the null Hypothesis 6, which indicated that the number of missed work days by
caregivers of asthmatic children did not significantly change after intervention.
Summary of Hypotheses Testing

As described above, a number of hypotheses and sub-hypotheses were analyzed for
the home-based childhood asthma intervention study. Results of statistical hypotheses
testing indicated that some changes were of significant magnitude and were in the
expected direction, while other results proved to be either non-significant or non-
attainable. A summary of the results of hypotheses testing can be seen in Table 37 on the

following page.
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Table 37: Summary of Hypotheses Testing Results

HYPOTHESIS

BRIEF DESCRIPTION OF THE

STATISTICAL

NUMBER ALTERNATE HYPOTHESIS RESULT* CLORTEHEENON LUIERERSIA O
Median self-reported The frequency of self-reported
141 environmental asthma trigger - 001 Reject the null environmental asthma trigger
types will be reduced post- p=- hypothesis types decreased after
intervention intervention
Median observed environmental Reiect the null The frequency of observed
1-2 asthma trigger frequency will be p =.050 rjl othesis environmental asthma triggers
reduced post-intervention VP decreased after intervention
Median scores on the caregiver i iect th There' was [10 change 'ﬂ
2 Asthma Assessment test will p =.309 Fa'”tﬁ rejiﬁt t. N lC:rtehglvei scores otn tﬁe
: = : null hypothesis sthma Assessment after
increase post-intervention intervention
Median overall frequency of self- Reiect the null The combined frequency of
3 reported asthma symptoms will p =.022 r{ othesis asthma symptoms (and proxies)
decrease post-intervention yp decreased after intervention
Median frequency of self-reported .
- - - There was no change in the
_ past month daytime asthma - Fail to reject the -
e symptoms will decrease post- p=.070 null hypothesis frequency of daytlme asthma
intervention symptoms after intervention
Median frequency of self-reported n
past month nighttime asthma _ Fail to reject the T s qhange lice
3-2 ; _ p=.179 . frequency of nighttime asthma
symptoms will decrease post null hypothesis A .
intervention symptoms after intervention
Median frequency of self-reported .
- . The frequency of short-acting
) past month use of short-acting _ Reject the null P
e medication will decrease post- p=.003 hypothesis mtegirl\(/::rt]lt?:nuse decreased after
intervention
Median frequency of self-reported Fail to reiect the The frequency of activity
3-4 past month activity limitations p=.183 null h éthesis limitations did not change after
will decrease post-intervention P intervention.
Median frequency of past six Fail to reiect the The frequency of overall health
4 month health care services use p=.143 null h g)thesis care services use did not
will decrease post-intervention P change after intervention.
Median frequency of past six Fail to reiect the The frequency of doctor’s
4-1 month doctor's office visits will p=.174 null h éthesis office visits did not change
decrease post-intervention P after intervention.
Median frequency of past six
4-2 g?gt\r)i;rgevr\%ﬁnggciggég/;g%f_m lgf#;lec;?g No conclusion No interpretation can be made
intervention
Median frequency of past six
4-3 21%?25?;18; r\]/\l/?ntdl;gfs;gael post- lgi:;'ec;?;g No conclusion | No interpretation can be made
intervention
Median frequency of missed Reiect the null The frequency of missed
5 school days per month will p=.033 rJ] othesis school days decreased after
decrease post-intervention P intervention.
Median frequency of missed work Fail to reiect the The frequency of caregivers’
6 days per month will decrease p=.079 ) missed work days did not

post-intervention

null hypothesis

change after intervention

1 All hypotheses were tested using the non-parametric Wilcoxon signed ranks test

A discussion of these results can be found in the following CHAPTER 5

DISCUSSIONS, CONCLUSIONS, & RECOMMENDATIONS.
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CHAPTER 5
DISCUSSION, CONCLUSIONS, & RECOMMENDATIONS
Discussion of Results
Participant Demographics

Throughout the recruitment period from January 2012 through April 2013, a total of
22 households were enrolled in the home-based childhood asthma intervention study.
Five of the participating households were ultimately excluded from data analysis, as they
failed to provide both pre- and post-intervention data. The 17 included households were
home to 25 self-reported asthmatic children <17 years old. Self-reported and
observational data were collected for all participating households, as well as all asthmatic
children, and were recorded on the data collection tools: the Resident Questionnaire, the
Health Questionnaire, the Asthma Supplement, the Asthma Assessment, and the Visual
Assessment Checklist (APPENDIX A).

The majority of the participating households were located in the city of Las Vegas;
however, the greatest number of participating households located within one zip code
(89030) was in North Las Vegas (n = 5); notably, zip code 89030 is primarily Hispanic
(73.1%) and is an area with a substantially lower median income ($31,382 + $1,813) than
greater Clark County (USCB, 2013a). Most participating homes were either owner-
occupied single family residences (n = 5, 29.4%) or rental apartments or condominiums
(n =5, 29.4%); the home ownership rate for the study population was well below that of
the overall Clark County rate of 55.7% for 2008 — 2012 (USCB, 2013b). All but two of
the participating homes (88.2%) were constructed prior to 1999 and the slight majority of

participants (n =9, 52.9%) had lived in their home for one year or less; study participants
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also differed from greater Clark County in these regards. For example, as of 2010, 66.6%
of Clark County housing stock had been built prior to the year 2000 (USCB, 2012b);
therefore, the study population was more likely to live in older housing versus the greater
county population at the time. Additionally, from 2008 — 2012, 76.7% of Clark County
residents were reported to have lived in their homes for one year or more, which implies
that study participants may be more transient than the general county population (USCB,
2013b). In addition to housing characteristics, the study population also differed from
overall Clark County demographics on a number of other measures.

Namely, the majority of participating households had four or more occupants (n = 16,
94.1%), while Clark County’s average household size from 2008 — 2012 was 2.74
occupants (USCB, 2013b). Additionally, due to the convenient sampling design, the
study population over-represented Hispanic children. In 2012, 29.8% of the Clark
County population identified as Hispanic (USCB, 2013b); however, the large majority of
participating asthmatic children were identified as being of Hispanic descent (n = 18,
72.0%). The study population was also more likely (41.2% versus 32.9%, respectively)
to speak a language other than English at home versus greater Clark County (USCB,
2013Db); seven participating households indicated that Spanish was their primary
language.

Further, in addition to being largely comprised of minority participants, the study
population also heavily consisted of households with lower socioeconomic status. Most
of the participants would be considered Medicaid-eligible and most insured children were
in fact covered by Medicaid (n = 11, 44.0%). The 2012 HUD income limits, which were

the reference values used for the study, identified the median family income in Clark
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County, Nevada to be $64,300. The HUD limits define low income as incomes that are
only 80% of the area median income (AMI); very low incomes are those that are only
50% of the AMI; and extremely low incomes are those that are only 30% of the AMI, all
based on household size (HUD 2012). Based on the household size of the study
participants and the associated HUD income limits, 82.4% of study participants (n = 14)
could be classified as extremely low income (one participant did not report household
income, another participant could be classified as low income, and one additional
participant exceeded the area median income for their household size); in other terms,
these 14 participating households could be identified as living below the poverty line.
The study population was much more likely to be living below the poverty line than the
larger Clark County population (82.4% versus 14.2% from 2008 — 2012, respectively)
(USCB, 2013b).

Finally, the study population also largely consisted of children with somewhat severe
asthma, as defined by self-reported severity from Asthma Action Plans or based on their
self-reported impairment profiles (excluding lung function markers, which were not
collected in this study). Of the participants who reported current use of an Asthma
Action Plan by the asthmatic child (n = 5), three reported the asthma severity
classification on the Asthma Action Plan as intermittent; one reported a mild persistent
severity, and the one additional child was reported to have an asthma severity
classification of moderate persistent. Using the classification guidelines for asthma
severity from the NHLBI 2007 Guidelines for the Diagnosis and Management of Asthma,

Table 38 on the following page identifies the severity classification for each participant
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without a current Asthma Action Plan, based on each self-reported impairment

parameter.
Table 38: Pre-Intervention Participant Asthma Severity Classification Based on Self-
Reported Impairment

Case | Davrmesmtovs |\ SREINE e | heame
1 Intermittent Intermittent Severe Persistent Intermittent
2 Intermittent Intermittent Intermittent Intermittent
3 Intermittent Intermittent Intermittent Intermittent
4 Intermittent Intermittent Intermittent Severe Persistent
5 Intermittent Intermittent Intermittent Mild Persistent
6 Intermittent Intermittent Intermittent Moderate Persistent
7 Moderate Persistent Intermittent Intermittent Moderate Persistent
8 Intermittent Intermittent Intermittent Severe Persistent
9 Intermittent Intermittent Intermittent Intermittent
10 Intermittent Moderate Persistent Mild Persistent Moderate Persistent
11 Severe Persistent Intermittent Severe Persistent Moderate Persistent
12 Moderate Persistent Intermittent Severe Persistent Moderate Persistent
13 Intermittent Intermittent Intermittent Intermittent
14 Intermittent Severe Persistent Severe Persistent Moderate Persistent
15 Moderate Persistent Severe Persistent Severe Persistent Moderate Persistent
16 Intermittent Intermittent Intermittent Intermittent
17 Mild Persistent Mild Persistent Mild Persistent Moderate Persistent
18 Intermittent Intermittent Mild Persistent Intermittent
19 Moderate Persistent Moderate Persistent Moderate Persistent Moderate Persistent
20 Intermittent Intermittent Moderate Persistent Intermittent
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As Table 38 demonstrates, 12 of the 20 participants (60.0%), without a current
Asthma Action Plan, self-reported at least three out of four impairment levels that would
be consistent with an intermittent asthma severity classification. However, according to
the Guidelines, the asthma severity classification is assigned based on the highest
category indicated by any of the impairment parameters (Adams, Fuhlbrigge, Guilbert,
Lozano, & Martinez, 2002; NHLBI, 2007). Therefore, for the study population including
those with a current Asthma Action Plan, 32.0% of children (n = 8) could be classified
with an asthma severity of intermittent; 12.0% (n = 3) could be classified as having mild
persistent asthma; 28.0% (n = 7) could be classified with moderate persistent asthma; and
an additional 28.0% of participating children (n = 7) could be said to have severe
persistent asthma.

This distribution of asthma severity for the study population, based on self-reported
short-term impairment, is noticeably skewed towards more severe asthma. These results
differ from a national survey of asthma severity, conducted in 1998; the national
distribution of asthma severity, during the time of the study, was: 49.3% intermittent;
19.2% mild persistent; 13.1% moderate persistent; and 18.4% severe persistent (Adams et
al., 2002; Rabe et al., 2004). Given the inverse relationship between asthma severity and
allergen-driven response mechanisms, it is possible that the home-based childhood
asthma intervention, which focused on environmental allergen reduction, may have had
an even greater impact on the study population had the classifications been less severe
(Holgate, 2011). The impact of the intervention study on the impairment parameters
(symptoms) identified above is further discussed in the upcoming section: Discussion of

Research Questions.
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Housing Characteristics

When considering asthma-related characteristics of participants’ home environments,
it is useful to compare study data to statewide data collected via the Asthma Call-Back
Survey (ACBS). The ACBS is an in-depth survey of asthma-related issues and is a
component of the larger Behavioral Risk Factor Surveillance Survey (BRFSS); BRFSS
participants that reported a diagnosis of asthma were asked to participate in the follow-up
ACBS. Unpublished, pooled data from the 2007 through 2010 ACBSs provided insight
into the characteristics of the homes of 986 adult asthmatics in Nevada (Nevada State
Health Division [NSHD], 2012). While the ACBS data represent adult asthmatics (and
differences in race/ethnicity profiles and income levels exist between the ACBS and the
childhood asthma intervention study), the ACBS survey data provide useful insight into
asthmatics’ home environments, which is otherwise unavailable; a number of interesting

comparisons are made in Table 39 below.

Table 39: Comparison between 2007-2010 Nevada Asthma Call-Back Survey
Responses and Childhood Asthma Intervention Study Responses for Selected
Parameters
(Source: NSHD, 2012)

PERCENTAGE OF PARTICIPANTS RESPONDING AFFIRMATIVELY
PARAMETER NEARY ASTHA CALLISAGK HOME-BASED CHILDHOOD ASTHMA
SURVEY (2007 — 2010) INTERVENTION STUDY
(PRE-INTERVENTION)

Presence of Mold/Musty Odor 7.3% 35.3%

Presence of Indoor Pets 73.1% 52.9%

Pets Allowed in the Bedrooms 57.7% 29.4%
_ Cockroaches 19.8%

Visual Pests 82.4%
Rodents 3.2%

Smoking Tobacco in the Home 14.9% 23.5%

Presence of Unvented Gas Appliances 6.2% 41.2%

Use of Allergen-Reducing Pillow Covers 26.0% 4.8%

Use of Allergen-Reducing Mattress Covers 27.3% 14.3%

N =986 N =17
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Data from the table above demonstrate additional differences between the housing
characteristics of the study population and the housing characteristics of the larger
population of asthmatics in Nevada. For nearly all parameters, the pre-intervention study
population had substantially more participants with a given exposure than the larger
ACBS population; the exception being the percentage of participants reporting domestic
pets and their associated behaviors. Post-intervention, while most of the exposure
parameters were reduced, the most marked change in frequency occurred through the
increased use of allergen-reducing pillow and mattress covers, which is seen as protective
against exposure to house dust mite allergens (Rao & Phipatanakul, 2011). Nearly all
study participants (91.7%) reported post-intervention use of allergen-reducing pillow and
mattress covers for the asthmatic children. Twenty allergen-reducing pillow covers were
provided across 14 participating households (82.4%) and 17 allergen-reducing mattress
covers were provided across 13 participating households (76.5%) during the intervention
portion of the study; case specific distribution can be found in APPENDIX L.
Participant Behaviors

Descriptive changes in participants’ behaviors were also apparent from pre- to post-
intervention; many of which could be deemed protective against exposure to
environmental asthma triggers. Post-intervention, fewer participants with domestic pests
allowed them in the bedrooms; aside from removing domestic pets from the home
entirely, this strategy is seen as appropriate for reducing exposure to pet allergens (EPA,
2013). Post-intervention, all participants self-reported the use of damp mopping cleaning
techniques and all participants with vacuums reported their use; both cleaning techniques

are preferred for the reduction of allergens in the home (Krieger et al., 2010; NCHH,
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2008). Interestingly, post-intervention visual assessments by study investigators
classified the average cleanliness of two participating homes as “not clean” and another
four participating homes as only partially clean, making regular damp mopping or
vacuuming unlikely to have occurred in these homes; this finding highlights the
differences between self-reported and observed data. However, some self-reported data
were, in fact, supported by investigator observations. For example, participants reported
an increased frequency of properly storing garbage, which was confirmed visually by
investigators; this behavior is an example of an Integrated Pest Management (IPM)
technique, which (when multiple IPM techniques are employed) has been shown to be
effective at reducing pest exposure (Krieger et al., 2010).

While the participant behaviors discussed above changed for the positive after
intervention, additional participant behaviors changed from pre- to post-intervention in an
undesirable direction. For example, the self-reported changing of HVAC air filters in an
appropriate time frame (every one to three months) decreased post-intervention. Also,
the use of harsh chemical irritants and air freshening products did not decrease
substantially after intervention. Improper ventilation and increased use of volatile
chemicals could negatively impact indoor air quality and could continue to prompt
asthma symptoms (EPA, 2013).

In addition to the data discussed above, the study also collected additional self-
reported data pertaining to general health (i.e., physical activity and diet) behaviors of the
participating asthmatic children; behaviors that may contribute to childhood obesity,
which has been linked to asthma exacerbation (Kusunoki et al., 2012). Post-intervention

frequency of weekly physical activity and the time spent per physical activity session
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both increased for eight participating children (weekly frequency decreased for five
children, while time spent reduced for three children). In terms of a healthy diet, daily
fruit and vegetable intake reportedly increased for six participating children, while
decreasing for five children. Weekly fast food consumption decreased for three
participating children and increased for three additional participating children. Overall,
self-reported ratings of the healthiness of the asthmatic children’s diet slightly increased
to a mean of 7.20 + 1.44 (on a scale where 5 was considered “average” and 10 was
considered “healthy”). While perceived improvements in these areas could be considered
positive outcomes, the home-based childhood asthma intervention study did not intervene
on these measures specifically; therefore, credit for positive outcomes (or, conversely,
negative outcomes) in physical activity and diet behaviors cannot be attributed to
participation in the study. Further, no additional home-based asthma intervention studies
in the literature could be found that also reported on these health measures; therefore, no
direct conclusions can be made.
Discussion of Research Questions

This study attempted to answer three broad research questions. First, the study
attempted to determine the impact of a home-based childhood asthma intervention
program on the presence of recognized environmental contributors to asthma. The results
for this study suggest that a home-based childhood asthma intervention program can
successfully reduce the presence of both self-reported and observed environmental
asthma triggers in the home environment of Clark County asthmatic children; a result
which is mirrored by similar successes in the literature (Krieger et al., 2005; Krieger et

al., 2010; Morgan et al., 2004; Takaro et al., 2004). In fact, for this study population, the
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overall frequency of instances, as well as general types of environmental asthma triggers
were reduced based on both self-reported and observational data.

Post-intervention, raw self-reported data from participants identified: fewer instances
of mold in any room of their home; improved food storage and garbage storage behaviors
(e.g., keeping food in airtight containers and disposing of trash in receptacles with lids);
less evidence of a cockroach infestation or other pest infestation anywhere in the home;
and reduced occupant or visitor use of tobacco products in the home. Additionally, when
cumulated, the post-intervention reduction in the median frequency of self-reported
environmental asthma triggers (and proxy environmental asthma triggers) was also
statistically significant. Recognizing that self-report data may be biased, objective
observational data were also collected to answer the first research question.

As with the self-reported data, post-intervention raw data from study investigator
observations also identified overall reductions in environmental asthma triggers. Post-
intervention, the investigators observed: fewer unvented gas appliances; fewer instances
of suspected mold; fewer instances of improperly stored food or trash; as well as, reduced
evidence of pest infestations. When looking at observed types of environmental asthma
triggers present (versus the sum of all instances), the frequency also decreased post-
intervention. When overall frequency and types of asthma triggers were analyzed
statistically, the noted post-intervention decreases in the raw data were found to be
statistically significant. These results are consistent with the literature that suggests that
home-based interventions can be effective at reducing exposure to environmental asthma

triggers (Morgan et al., 2004).
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Second, the study attempted to determine the impact of a home-based childhood
asthma intervention program on caregivers’ general knowledge of asthma. The Asthma
Assessment test was proctored to the adult head of household during the pre-intervention
and post-intervention visits (excluding the first two enrolled cases); pre-intervention
deficiencies were used to guide the targeted educational portion of the intervention. The
Asthma Assessment test was designed as a 20 point true/false test focused on asthma:
symptoms, triggers, management, and prevention. Overall, the change in Asthma
Assessment scores was not statistically significant; however, seven participants did
increase their score after intervention. Another four participants’ scores did not change,
but both their pre- and post-intervention scores were relatively high (18/20 for n = 2 and
20/20 for n = 2). As the mean score on the pre-intervention Asthma Assessment tests
was 17.53/20, it is not surprising that there was not room for significant improvement. It
is unclear whether the study population was particularly knowledgeable about the asthma
topics of concern or if the Asthma Assessment test was oversimplified. As such, the
impact of the targeted education portion of this home-based childhood asthma
intervention program cannot adequately be assessed for this population.

Finally, the study attempted to determine the impact of a home-based childhood
asthma intervention program on self-reported asthma symptoms and self-reported burden
of the disease (as measured by use of health care services, as well as missed school days
by the asthmatic child and missed work days for the asthmatic child’s adult caregiver). In
terms of self-reported asthma symptoms, raw data indicated mean post-intervention
decreases in frequency for all symptoms (and symptom proxies): daytime symptoms,

nighttime symptoms, use of short-acting medication, and normal activity interference;
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when combined, the decrease was statistically significant. This result was expected, as
reducing exposure to environmental asthma triggers has been connected to reductions in
symptomatic days (Morgan et al., 2004).

Individually, daytime symptoms decreased from pre- to post-intervention for ten
participating children (40.0%); while in the desired direction, this decline was not
statistically significant (although it was approaching significance, p =.070). Nighttime
symptoms also decreased from pre- to post-intervention for seven participants (28.0%);
this reduction also failed to meet statistical significance. Nine participants (36.0%) also
demonstrated improvements in the degree of normal activity interference caused by
asthma during post-intervention; again, this reduction, alone, was also not statistically
significant. However, statistical significance was reached for the post-intervention
reduction in the frequency of use of short-acting medications; this finding is important, as
caregivers of asthmatics outside of the intervention program may be more likely to
increase, rather than decrease, the use of short-acting medications in response to a
perceived increase in symptom severity (Graves, Adams, Bender, Simon, & Portnoy,
2007).

In terms of asthma burden, additional measures were collected: the number of visits
to doctor’s offices, urgent care/emergency rooms, and hospital admissions in the prior six
months; the number of missed school days by the asthmatic child in the prior month; and
the number of missed work days by the child’s caregiver in the prior month. Assessing
the burden of asthma in terms of health care use was a challenge in this study, as there
was not adequate power to detect changes in this infrequent outcome. No participants in

the study reported overnight hospital admissions and only three participants reported use

144



of an urgent care facility or emergency room at pre-intervention; had the participants had
more poorly controlled asthma, it is possible that the frequency of these outcomes would
have been greater and more likely to be measurable (Morgan et al., 2004). The number
of doctor’s office visits due to asthma did decrease post-intervention, which is seen as
beneficial, but it did not decrease significantly.

In contrast, the number of missed school days due to asthma did significantly
decrease for study participants; however, whether or not school was in session during the
month prior to either the pre- or post-intervention visit was not addressed. Missed work
days by caregivers were also assessed both pre- and post-intervention and no significant
change was identified; however, hereto, the out-of-home work status of the respondent
for the prior month was not addressed. Further, it was not verified that the primary
occupant who responded to the questionnaire regarding missed work was, in fact, the
child’s primary caregiver who would, in turn, be forced to miss work to care for the
asthmatic child. These shortcomings of the data collection tools highlight some of the
proposed recommendations that could improve upon the current home-based childhood
asthma intervention program.

In summary, the home-based childhood asthma intervention program provided the
following answers to three over-arching research questions: 1) as implemented, the
program can effectively reduce both self-reported and observed frequencies of known
environmental asthma triggers and trigger proxies in participants’ homes; 2) as designed,
the program did not improve caregivers’ general knowledge about asthma; however, it is
unclear whether this was due to above average knowledge at baseline or due to

ineffective educational interventions/assessments; and 3) as implemented, the program

145



can decrease the frequency of asthma symptoms in participants and can decrease the
related burden of missed school days, but may not significantly decrease missed work
days of adult caregivers or use of health care services.

Interpretation of Results

The results from this home-based childhood asthma intervention study are perhaps
most usefully compared to two noteworthy multi-faceted asthma intervention studies in
the literature. In the Seattle-King County Healthy Homes Project study by Krieger et al.
(2005), 274 children with provider-diagnosed persistent asthma were enrolled in a case-
control asthma intervention study to compare a high-intensity intervention (seven home
visits and a full set of resources) to a low-intensity intervention (a single home visit and
limited resources). Similarly, in the Inner City Asthma Study by Morgan et al. (2004),
937 asthmatic children with positive skin tests to indoor allergens were enrolled in a year-
long case-control study; cases received education in the form of six modules and targeted
intervention activities over a minimum of five visits, while controls received only bi-
annual evaluations.

To briefly summarize the results of Krieger et al.’s study, the high-intensity
intervention group demonstrated significantly: higher quality of life for caregivers;
reduced use of urgent health services; reduced days with asthma symptoms in the prior
two weeks; reduced days with activity limitation; reduced use of short-acting
medications; and reduced missed school days in the prior two weeks; no statistically
significant change was demonstrated in missed work days. In the Inner City Asthma

Study, intervention participants demonstrated significant: reductions in days with asthma
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symptoms; reductions in unscheduled health care visits; and reductions in measured
environmental allergen levels (Morgan et al., 2004).

Some of the statistically significant results achieved by the aforementioned studies
were also achieved by this home-based childhood asthma intervention program (i.e.,
reduced environmental asthma triggers; reduced overall asthma symptom frequency;
reduced use of short-acting medications; reduced missed school days). This study was
also similar to the studies above, in that there was not a statistically significant reduction
in the number of missed work days. However, despite these similar results, sizable
differences also exist.

There may be several explanations for the failure of this home-based childhood
asthma intervention program to mimic all positive results of the aforementioned studies:
1) the sample size was substantially smaller than those in the larger studies; 2) the
number of intervention visits in the current program was drastically less than the number
of intervention visits in the comparison longitudinal studies (less frequent than even the
control group visits); 3) variables were collected differently (e.g., baseline days with
symptoms in the current study were collected as ordinal variables, rather than continuous
variables; in the comparison studies, daytime and nighttime symptoms were combined;
additional clinical markers were collected); 4) participants of the larger studies were
required to have more severe asthma classifications and to have more consistent use of
health care services at baseline than was required of participants in the current program;
and 5) a behavioral theory was not employed by the current study when providing
education. However, given these prominent differences in study design and

methodology, it is notable that the current home-based childhood asthma intervention
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program was still able to demonstrate significant improvements in a number of
participant and home environment characteristics.
Study Limitations

This home-based childhood asthma intervention program study had a number of
limitations, which suggest that the data and results may not be generalizable. First, the
recruiting method was one of convenience. Participants were recruited from the NVHHP
Healthy Homes Program, which relied on community partners to refer eligible
participants for a variety of reasons. Therefore, the bias selection of asthmatic children
enrolled in the intervention program was convenient (not random) and may not be
representative of the asthmatic children of the highest need (e.g., those with more severe
symptoms, those with poor asthma control, and those who frequently use emergency
health care services to treat their asthma). Further, because the sample was one of
convenience (and because federal funding for the project ceased two years prematurely),
the final sample size was small (N = 17 households with N = 25 asthmatic children).
Therefore, differences could not be further ascertained based on: age, race/ethnicity,
asthma severity classification, or any other categorical variable. Although statistical
testing with non-parametric techniques allowed for analyses of adequate statistical power,
such a small sample cannot be considered representative of the larger population of
asthmatic children in Clark County, Nevada or representative of the impact of a home-
based childhood asthma intervention program outside of this study population.

Additionally, the pre-experimental design of the study was itself limited. With the
pre-experimental design, there was no random assignment to an intervention group and to

a control group; in fact, there was no control group at all. There was also limited
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information available from non-participants or from those who failed to complete all
aspects of the study. As a result, changes within the group could be examined from pre-
to post-intervention; however, differences seen in the intervention group from pre- to
post-intervention may be theoretically due to factors outside of the intervention itself
(e.g., changes to the school environment where children spend a large portion of their
time; temporal changes in weather across the months from pre- to post-intervention).
Therefore, threats to internal validity existed and true causality (that the intervention was
the only factor responsible for reducing: environmental asthma triggers, short-acting
medication use, and the number of missed school days) cannot be claimed, but only
inferred.

Further, the data collection tools used in the study were also limited. At the time of
the study, no comprehensive validated tools for the collection of home-based data, that
also included asthma-specific measures, were identified through a literature search. As
such, data collection tools were developed in their entirety specifically for this study;
with the exception of the Asthma Supplement, which contained components of the
validated Asthma Control Test (Nathan et al., 2004; Schatz et al., 2006). Data collection
tools were derived using an expansive search of the literature, in an effort to increase
content validity. Data collection tools were also piloted and modified during the early
phases of the NVHHP Healthy Homes Program to increase their reliability when used for
the home-based childhood asthma intervention study. Additionally, study staff were
similarly trained and certified to ensure data collection techniques were also consistent

throughout the course of the study to limit issues with inter-observer reliability.

149



Finally, a number of data collection tools used for the study relied on participants
self-reporting data. Self-reported data was beneficial, as it allowed for the collection of
data not immediately observable during pre- or post-intervention visits; however, self-
reported data may be subject to response bias (e.g., due to social desirability); recall bias
(e.g., an inability to recall the age of the child’s asthma diagnosis); or other forms of
cognitive bias. In an effort to counter these potential biases, where possible,
observational data were also collected.

Conclusions and Recommendations for Further Study

Overall, the home-based childhood asthma intervention study was successful at
improving (in both general and statistical terms) a number of asthma outcomes for a
small group of asthmatic children <17 years old, who reside in Clark County, Nevada.
The study also included a population (minority participants of low socioeconomic status)
known to be at increased risk for adverse asthma outcomes. In addition to the measurable
benefits (as already discussed), overall, participants also reported improvements in the
health of their asthmatic children after participation in the intervention program. In fact,
none of the participating children had post-intervention self-reported overall health values
that would be considered below “average” health. Further, the majority of participants (n
=17, 68.0%) reported that the child’s health was either “somewhat better” or “much
better” after participation in the program.

Despite the apparent successes of the program, a number of recommendations from
the literature and lessons learned from the study could reduce limitations and improve a
future study of its kind. Recommendations for an ideal, future multi-faceted home-based

childhood asthma intervention study in Clark County are as follows:
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Conduct a case-control study that is longitudinal by design, which includes
multiple opportunities to collect data and promote positive behavior change
Increase the sample size and ensure that individuals of highest risk (e.g., non-
Hispanic black children) are well-represented in the study population

Update current data collection tools by: validating the tools; revising questions to
capture relevant background data (e.g., are you the child’s primary caregiver?) or
to collect new variable types (i.e., continuous versus ordinal); and adding
additional questions to mirror the representative Asthma Call-Back Survey
Collect data on additional measures of burden (e.g., caregiver quality of life)
Conduct additional objective data collection activities (e.g., allergen testing in the
home and of the participant, spirometry, collection of clinical medical data)
Consider a greater focus on behavior change using a recognized behavior change
theory (e.g., Social Cognitive Theory, Social Learning Theory, the
Transtheoretical Model)

Provide additional intervention supplies to participants (e.g., HEPA vacuums, air
filters, door mats, food storage containers)

Conduct a cost-benefit analysis to highlight the cost-savings associated with
primary prevention activities of a home-based childhood asthma intervention
program

Focus on asthma control, regardless of severity classification, to improve overall

quality of life for asthmatic children
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These recommendations are supported by the wealth of current literature that is
available on asthma; however, future research will need to continue to be novel and
innovative to further advance the understanding of such a complex environmental
disease. To continue to improve outcomes for children suffering from this chronic,
incurable, and costly disease and to reduce the global burden of the disease, it remains
essential that the next generation of public health professionals continues to contribute to
the body of knowledge on multi-faceted home-based childhood asthma interventions and
that they further encourage public health practice, funding, and policy to align with the

research findings.
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APPENDIX A - DATA COLLECTION TOOLS

'Hcalth
Omes

o Resident uesiionnaire

Huuwsehiold Information

1 OremacF e lama,

2o Etemet Addiess:

3 ity

4 FipCods

B P Fnmher

. Dnmary Danenass

7. Tonal number of ooomnants (5 thae Eomes:

 hildr= ymefar £

Chilibon & 5 ovat

pAduite 1 e &

{piraze indicxre rare] nec wf chidrs wxnd wdoir bedar)

Agmlte 5 &

oveEr
1 . Plesss comuls= for AL L oocspamis.
Mga | Cendsr Higlest Grads Laval Eslationship to Fespomdsat ISautifiar
'4_'_':_'1'_': 1 # Lipy sae TS (21 0S50 } = 2 e ) Sl :::1:!:;_,—_:-1] P Gk 1 oy o
ARE=" o=

Vit Sy Calage (5

Bemi S | S T O ot = mad e

e = o= Rk

5T

{1y ST

12

13

id

Es

B0

5T

E.§

5w

510

#. Typ2 of homa:

(1) Sinclz femily

{47 Memufenm=: homs

() Dhnl=x, oo tovwmhones

{5) Onhetr

5 Apsrme of Somein

10 Too: %o orwm o 1=mit-1hs bomma’ (1Y Empi {20 Flamd
11. How mey vesrs bavs youo fved imths homs? WEET
Ervhe hed b Dt e L Dat=

153




) D mocs vl Hmyear | 3] S15.000- 504,058 | 10) 515,000 - 195,000

12 kst v the besdholds | 10) Lasx (hen 53,000 () 525,000 - §34,99C | (10) Over S100,000

total incoma Tast vear? (30 B5 000~ FE BT (753500~

13 In the teat 2 véars, hev's yoo

& mrvons o v oneshald | [ & Dhsatar Palisf

=il benofits gromesd the | N6 Bell prept

‘sarvivet ofanyofths T Unsmploymant (mrsnss

Ellowin sogisl presrems™ | T el Arirtmoe Voalies

AP0 | {1171 cons Imow
[ Blacd it Sy ElC D - R4 500 (B E50 400 - §73. 200 | (ERVRTANA

Mg | v | KIAUKR

1 Temporery Assimsncs for Masdy Familiss (TANF | (1) | 1 E]

1. THzsbnility Tisprance N =)

A Vgteren's Bay i ] ]

4. Low imcoms hoosine @il i BT

-] (27

W] o9

oy EEH

O )

B Poblic haslth clinic G| i1 P

1l Legsl spmvioes i1 1 =y

1. Madice= O E R

11 Food stemps I =y

13 Social Saomity os-1 (w¥l

14, Radicad L =]

15 WiIC o on

16.1 don 1 kmow o ]
17. Othar | e

Imdgpr Air Crushine

1. Dipss tha hbme heve 3 woddse ol heoting'alr sorditioning amit?
helece s ) TH N, sl i Qroestine J)

00 W, theis 310 omit
1) Yo, ol the it in no? working
40 Ve thormdz g working ot

11 Assvhs siv fili=y mple=s o lesst =mare 3 mbnihe?

0 Re

1y =
TR RTATA
12 Dhoss fhenmT DEVE B TRSDDEISET {1} o
{H Mo clap 1= Quesiies I} 1) F=a
SEIETATA
1:3: 1. Doz o S Yoo T Wk vy thmmpa bar? 0 o

T} Yau
(28) ETANA

11} Convvon prosem vour thermmets for diffarsn t=mpermmes
thenp b thada?

) et
() s
EEVETATA

154




123 Wit is the svarsze tompasne snms of vour thanmoatsf in

it remmar f'.Tr.Ll‘_:':A'.;_E]‘

(1) Below 65°F

[y E59F= 1P

) TIF - B5°F

{4) Above BSF

(453 § don's Jmow
B9 ETANA

.14 Wihat iz the gverass foirpargrees- zapine of your themerta in

the wimi=r {Oi=c | Tan 7

[y Balgw 65°F
3V 65°F - T4°F
3 TEFF- ETF
(4] Above B5°F
{53 1 don't kmow
(P2 RTATA

Fo [ Ve | RTATEA
1. hpacs bpmer LT HIEEY [T
1 Basidss gosttal heshmpisie | 3 Eletric fma ) 5
comhticmine onit, do Yoo tze | 1 Humidifian 0y |- 6 [=5)
any ofthes following? 4. Stovs'Croen 1o heat vorm homs [T BN ]
= Fispla= o | 41 [25)
8. Sweamp coblar o] g =5
7. Orher | 4 (25
3. Wehar iz the sr=mas oot of pourcooling {5 g e S
orelsmric] Bl in the mummmsr (Felv Ans 37 ; PEEEOED 2 IDEFRIA
4. Whar 3z the s=reas opatof vour Demins (Em3 e S
orelemric] Bl in the wint=r (Dac Jan 1 PEEROE 2) IDERTA
5, Afz thera places {n yous Bome that ol Safiy? | (00 Mo
(HF Np, aloip ta (oesrmm &) 13 Y=
2L Fra whos” (P ETANA
. G mrodd o mild=e b2 320 of gmliad inths ) B
s ? (H Ne, thap 1o Jruewnen T) 1 ¥as
wo | Yes | RTANA
. Feomr et {0 | 13 =
2. Badnad A (=5
3. Enfry=sy o | 1] (=5}
4, Livies roem | =
.1, If v=e whare inths bome can moldor & [HEine room N I
mildes b saen or pmallad? & Fith M| 0y =2
7. Admilt's hadvmom o] {1} ==
B, Child"s bedroom [T =3
O Eathicom o] {1} =2
Y. Lammndvy qoan [ LS (=3
11 Heliwmy o] {1} =
11 Simirc=ss [T =3
13 Gerzz= o] {1} =2
14. Crhear [T EEN

155




1
Caels) = EFFETAHA
Tote foh pety e R T | Dol [59) RTANA
Dther & S5 RTA A
o Mo
T.1. I was ar fhepotesliowsd In thabedrmems? 1) t=
SO RTATNA
FPoisonime Preventinn
1. Do the homs havs 2 workine @laphona” Wira [Ty Yas [ (I3 Tdon't imow [ (T BTATA
1. T= sm=eancy coptact indeemarion presant ipikebem=T | @M | (1) T |1 Con't keow | EH ETANA
{1 Nn, sitap ts Queirion J)
11 Hvee deoss iz infommeioeinclils s mmmber | (Gip | (13 Y2 | )1 St loew' | (B9 ETATA
0= phison tomtend pemter”
3. It moyoms in the bewns treirsd (o Canfjpp lopmsn: ke |0l e | {351 don'T Emrw | S ETANA
Basceritstion (CPE) o First Aid?
4. Ta rhe= a firer 2id kit presen o rhe homa® i Me [ {13 Y= | {23 ] don't Emow | (05 ETANA
&, Haz g reipn test orar besn perpemec 4 1he home™ ke | (1372 |31 Som't domonwr | (D) BETA A
VH R, tkip te Queision 5
103
5 1 What wers themmults of the mdon tart” |
(37 = Shpes
{511 et Imonw
o0 RTATA
fi Has = less sssesement susr hesn perfiemas (n tha fOxa | (177F== |7 don't keow | B0 ETANA
bomeT 7 ¥a, ddp t Qe T)
6.1 Didam cormg of your homs s Wido | (1) ¥ee | S D don't now | &5 ETANA
Tosi™
1) Ty, wiat componssts? ET ETANA
T, Arg gy af the followins prodoo imad i el
T.1 Ble=ch smmoms desmess, of SS=ED Wk | | (OIcor't o | B ETATA
71 Peinty, sisine paint fieinesn - sfhecives, oo shes MY [([IiTes | (I dont oow [ (S FTATA
T3 Airfzahepars. siv peeifisng of candlss e | (13T |1 con't kmow | DL} ETAMA
5_Thoca the homa keve 3 vaonm™ W2a | {IyTes | 5T dont lmogy | (B9 ETATA
Wo | Yeu | RTAKA
1. Sw==pinE or dry meymine & | 1) (=)
. How dio voo pemelly dear yoor homa? 1_[emp moppine o |y 59)
3_Trzstins | =)
&, Vannimine Ol EEY [EEN

156




lmjorr Prevesdom

1. Cm oz amalz of | {wont) o 10 fDeet), bowrwould vou = the oveall ssfely of vour boms? (el syl

Tumeaf=) 2 3 - SiEraas ) & = B ¥ 1 za5=)
EFEIETATIA
2 Do youbee= o laat onz pirine senele depeeror o | (10 e | T Ddor't now | &5 ETANA
{H X wldp 1=z Qoemden 3]
1.1 TFemn i woe tmatihs hetiari=s monihic? i) X e | @EI ETANA
3.1k thers = fire axtinswisher prazant in = homes? ®se [T @I cor"t imow [ ST ETANA
{1 e, zldp r2 Qoevion )
Mo | Ve | ETANA
L Ficker T O T
Y, Bathmom g | i1} =47
3.1 Ifves whars {3 tha frs antiistisha 3, Lamitbry roam | € (5%
Lol 4 Hallewy oy | L) =9}
= Gases 7 O
& Cnb=r {0y | 13 =5}
4. T voo haee & modons corbon menomids fstecior? Wk [ |3 cor't mow | B ETANA
{1 e, zldp ra Qoeviion 5
41 TFwen do vootart the berenis monthly? =% [ {13 ¥ | B2 RTATA
{10 M bt woatat

T4 Balow I°F

&, What is the teigpaanss of our wasr hegee saitins? {3 At cr sbewe 120°F
(41T &' e

(R ETANA

Strocmml Element of the Honse

1 ©m = 3cgl= of 1 (wozst) 1o 10 (besr], bow would wou rsr= wpoer pyasal] =ansTecivon: with yoor howesTracie seeipert

| iumeatizfiad) -2 3 : F{mear gy i T f L 1 zatizfad]
[V ETANA
2. 00 3 acel=of 1 (woest) o LD (best), plosss ok wons opindon of vour boms 2 itoomparss 1 othar bomas?
foamchs ooy
l{wprss thean offeest—JI—3 4 vz st i = g = 10{herrar then othee)

[FEBETATA

3. A= fhore corresily axy poblems: Wik deelembies in | 5o | (1)Y= | (Dld4mT ow | S5 ETANA
1he homia? (B Na.skip 16 Queatica 4)

21 v whar smanly g2 the preblama T

e BETATA
Ho | Ya | ETANA
L Liviep room i) ) B
1. Dhiizs poogn )| iy =)
3. Kich=n i ] ) =5
3.3 Wit roomis kv the plombing problams? [ A#n s bodmom TN Y ]
=, Child's bedroam it ] 1) =5

157




& Eathroom

(i =5

4 Arcs o)l the windeyy m the homs shl= 9 be opames?

(I Ve uldp me Qoesidom 5

i) ra

(I%a | S

T Lsontirer yopem 3| (13 %5

8. Hellwsy G K =5

B Sraimess il | i1 [

10 Z=ermz== [EEE =5

11 kar [rR ]
I'don'T know

55 ETANA

4. 1. If o wks ame the location: of the

imemerEhis windoes

Y | ETANA

L Livine somm i | {13 [2E)
2 Dinin=peom 0 | 41 (25
4. Hitchan {0y | (13 {23
4 Adnlt's befpom | i 25
5, Child"z badnoom o | {13 [22)
. BEzhepom 0| 4 =25
7. Lsrradey rpoam {0y | {13 (22
8. Hallwsy 0| 41 28]
P, Starcas {0y | (13 {23
10 Geme== R =25

1L it

&Iy toar 3rv waler Samzss prassy b fhe homaT

{H Ve, wloip ra Qroeriiem )

{0 beg

iy Y= |

{1 =)
I ETATA

Mo | Yo | ETATNA
3 )If v, whet roome bves Suar demyse” 1 1iwime ooem o | 46 =)
1. Dirinz ooom (0 | {13 [2E)
3, Btrhen ) | 4T B
4, Adnit's badmopm | (13 25
& Uhild's besfrerm 0y | 4T =g
& Bstbroom o | (13 25
. Lemmary? posm ) | 41 =)
§. Hallwey oy | 1) )
¥ Simireess oy | {13 o)
10, Carazs [ [28)
11 Ciifar 8 | AL [EET
. Iz frees any damass oibs ook sockes leels sasmime, | (Oh3sn | (1) Tas | (20 Icor't kmow| S5 ETANA

or migsine roofine metensle?
(H Noor Ldow"t ke, ckap e Pexn)

61 If ves, desoribe the tope of foof Samass’

(PR ETATNS

Fexty

1. In sli fond wiowsd mmositriEht oomiaieersT

iy o

y=

(TR TAA

4 Ix.paf foned piorsd in sieti=hi contaimeys snlior oiT tha floorT

i} 2o

1) T=

EE ETANS

o | =

158




o hoamaT

3 Iz food ovae gmi=n oofzid=ol the liichon of GimnE =’ (M e {1 Y= B BTATA

d Ts s=rhaa=s comteinss i & 1slehls jedons b =0t e [ {13 ¥ae [ SEVETANA

&, Havs codlooechos. other ineachs: rocants, of s f20ss heon sssnm T il Yes S ETA A
ths Eema?

6. Hava bad bugs bean saon-1m the homs-or hes- spyops 1n - the homs W o {11 Wa ENRTATA
snperienced pad s b

T Hsz smppns gead pecticidsy (sresys, Doz =00 tocontrol mese inog | (00 2o {12 ETETATA
Soumd v homs

& He= any professional por conto] wegseo domes wodhc vnor srommed i Ne 1) Wes S RETATA

B3 T ves, whar was the smon for thoir vinrane wher did they do7

oo ETANA

O Om srorssa how offan dievoo wask had phasis? alecs e

(1) Omoz awest
(Z) Evary 1wty
(3 lonthly

(4 L=tz piten man mmminby

I ETAHA
9.1 W= vooowesh the shasts. dowon 1es Dot wa= (I 15a (1) ¥2 | FFH ETANA
1, Whar vour w=uk & novmal |esd of doethes. dpvon wieallyms bot o o {13 Yas EZERTATA
et
Enzrzv Effiziency
1. Whith slacronics do voekesp B | Ve | BRTATA
pluzzad i o an ol =von whan the . | 1 Comperes 2y | {13 {223
i R 1. Tel=vizjom= T RS [BEY
A VCE DN Plareo 2 | {1} [EE
&, CAll phops charsar i\ | I (BT
= Toastm 2| L [l
£, BElmdar | [BE)
7. (b= slsmmeomics T | 4L} [EEN

2 Appromimatsly bowr ple iz v tod st

Barthroom |- e i Ifon't kmow O ETANA

Eizthroom 2, == (33 I Zen't lowpy [T ETANA

Biaiimoom 3. rame (13T don T ima =) ETATA
3_Appromimaralv how old i wous eat semior”

Refig=atog |, rzem 430 T o't kow [TE ETANA

Flafmasrabor 1 reatn O T don'r e e ETARS

159




4 W= == (ke top thes reoes fhet wied

gpend the mosttimein” (Teéo 3 cocan) | 1 Liwins poam

4.1 G thoss thee moms o mary Jisht pelbs ot yoouieally main
2 i

o | Ve | ETATNA
| D 2E)
1 Dining room W | il o)
A, Hon o | L o6
4. Adtlt's badrmoim [ I L)
£, Child's badroom o Ee]
& Berhrpem Y, =)
7 Lameny mmem | W mE
8§ Hellwey M =5
B Sisiacmaa ' M =
T Gzza= o M ]
11 Srkear W' D L35
Faoom | {1j -3
a8

{37 7T e shav=
FLETANA

Bopm 2 10-2

24

{30 7 =nd Shors
EETRTATIA

Foom 3 {1y -3

224

{7) T mpd sbpr=
(25 ETA A

42 Ar= the Heborbulbs oompar fusmeicert (CFLEY or Seniar s
bulbe?

T CFLS
[1) Famlar lisht bolbe:
{3} A mix of botk

201 RTANA

Noix is Seafl

-ETANA= "Fafoed t porees Bot Appheakin”
- ETA="T dow’ t looore Eafiwed a0 22mmer”

160




Cap= Mo

[Hu] | |

oI i
HONS]  pre Health Questionnaire

Cate | Month Cas) Yo

| AR

FNENE

+4+|Demographic Data

1Y Jor ths chibi =] nem= | A Ass

3 Ivoc @e espondine fir aonfld what iz mour=l=tlorship 10 the cfldT (Seiars o)

{1y Biologicsl e (2} St=pe-per=my (5] Fosorpaeemy (4] Lagsl swovdion 57 Otk [FRrETATA
4 What iz voor [or the ohil?'s] mz=?
N [ Yo [TRTIATR S [ ¥n | FTATR

1 Whits L s §. Greamepan Chamoro | W | 16 B
1 Elwi ARizar Americen [ =¥ | B Filipioo e | ) Lo
3. Arenizan Indizn’ Alazkan Native | . il 10 Vismenmais W | {1 ¥
4 Addan Indien e = 1 Ciinoes men =5
& Immmes CHIEL sl 12, Horeer W | B
8. Harive Howsiim e B | 11 Samoan o =
7. Hispame Lanno-Spanith W[ E] 15 14, Gihar & | {1 ¥,

5 If wiows Jor the ol = of Hispenic | atine of Spaitik sfeip wis i=woor =thmiotT
(1) W=rican =t {3} Puetto Hican P2 ot Hizpame, Taninn, o

Amaricen Chicana Spanish eamin
() Cuben 4 Other
Health Care
1. Do vou [or 1oz child] cerranrl Ieree ealth imadical) Iy o 13 W = ETATA
e (H Ne ooy te Queatica T)

LT What tvps of Eoalth inmwancs"do (1) Bladiceid | (2} Bladicst= | (37 Privatz'Cithar [ (B9 ETATA
v Jor thechild] BayaT cRabeciooe)

1 In tha pasivenr Isos you [or the child] weed mre ovpe (03 0 L e o= ETATA
of hoalth cam parvizss from foctpn, mensz, chinies; of

LospitalsT (H Ne chop v Qoestian 1)

2 1Tm the= I fimse o [or the child] mad 3 hesith {1’} Hosgial % Chiropracer
oEraUe: whers did won [orthe child] ga? (1) Emerz=noy Foom {5 Haalat"Coprgnitan’
(Srisctosel {3 Privet= Dincior § LG . | (13 fhen

4y Croick Cas {8 RTATA
A Do v [or the child] beve 5=y ooubls z=ins ) 2 {1} Y= S ETATA

bealthezi=? (W Ne sl v Questies d

1) Tfv= wim == thermeoms %o | ¥m | RTASA
vou heve-trophle Fabtin : - -
E—E‘I";‘?EEE L s poves s hoslih come @] e
Thechdal? L Thor= me Enenorterion! too & saas { 13 B4

) 3. Soriic= &= pof open whon neaded i {1} o0
4. They don't spesicmy lscssees ey i1 (25
3: T iom’t feal weloomed m L) (25
£ Il loss my job, [ [E3) =
Ertesed hy Diste Ehecied by Cote

161




T T don't koo 3 55
BT dion’s biow whios savice e gyailskle A 0 M {5
£ Thev den't provids :=vices [pe=t Lin)] 1 =5
1. They dom't tr==t m= with mypact. i3 B A o Lot
11 Thaw.don'y endarstand my problams 0| Ltk
12 Tt fne smmsived T don't Beve inveames. Lo =]
13: Crihear L) 1 =5
General Health
L Om g soeia of 1 (woes) 1010 .":-aa'r},mi'rn'a*.ldtu‘nme ‘o‘ﬂ-l:!.'[El'II"_"-_hll..l.* ofemll haalth? {cate srmber]
lipper 2 3 S{EeEEEE) & & = T EH'E-H..EE['_I
00Y BRTAMNA

= Pmeton 1 & 37T

Dhoes vour [or the ohilil *s] beslth carrsnty Limitvoor for then] sbility o perform, Sl oo

2, Wigooomes physicel siitrines sock
== pmmmins (ifingheaey ohjads.

s stEmLeE AP | 1

17 290, met atall

(2) Yo, 2 little

) ¥=, alot | (00) RIATA

3. hlogamts phveical scriviiiss Tach (13
=2 guahing = veonm of Climbing

i aball

2] Yo = Tuifls

(31 W=, alot | (B8 ETATA

1 Hight of sinir?
4 Ons ssslaof | fwent) o 10 feit). oy woold von s the hﬁa]lm:l:rm -nfmur [erihe crld s Sl T (cocie swmiast
1{omhasithe’ 2 3 - Hmazs} =] 2 & 10 stk
| _ — S ETATA
£ Hoow friane feite and vesniah]es S o {or the 0D | 312 | (3334 | (&) Formoe | 8 ETANA
Chi | mevallyssr per 4B
6. Hove fhare Hmss per weel & von {or the child] | (000 [ (20122 (3034 | @) Fer oo | SR ETANA
mruEly =t E=t food”
T Ho'w many fm=: per week - deooyou forthecula] | (130 | 2712 | (33342 | (8) 3ermore | (B ETANA
el smargsa? (M wrs, ship - Geeviien 5}
T4 'H‘El'ﬂ.-:'[ﬂ-" thechildl o scarizs how many minuiss g0 psn {17 8-2% ming
-.-a.._l Ju—_: m
(3] &0 ming & dnpy=
[FEVETANA
i How many hoos per day de vou for ths child] wepally spand talevisom, 1) 63
playine vidss ganad. sna o=l phons &ron & compartes? () 4-E& s
53} 7L b

(8 10 Iox & dhovs
) ETANA

9. Do=s aneons who Hves inthes peme smeks GEaretss, oigws, of ofhe

mhETE 2

e

M Y= | (9] RIATA

1t Thg wizitoas :lELmn]--"-\..l_aﬂ'TE O E=TE. of DTS IDDSOCD POOCIMTE N

o hamaT

TN | () 1=

%5 ETANA

162




Preventative Care

1 Doty [or tha oinld se=-8 dentistar lasst | (U 5o {13 Y= PR RETATA
OEe fIme per Yaar”
2. Hov's voofor the chld] sear beon fagied i ke [ (1 Yes | 2)Edon'timow | (B9 RTANA
amporers 10 lead, by @ blogd test?
{LL %5, skip 12 Injiry Frevestion]
21 Wheis did vou Jor the ciild] s=csive thebload | 1) Haalth District
|=ad p=ar” (2 Doond's Qe
{3) Laberaters
141 Onhar
(28 RTANA
21 Wi the blood zampl= coll=m=t by blood drew | (1) Blood drene | 02 Stickof fie== | P2V ETANA
Srths S of A Aine=? (Sriacd ool {it g r=in) [capillars)
13 Vst w= the rmanltine bleod l=d (== [RE =
(@) el
(33 &5 u=gL
{43 10 peidl. & aboys=
(531 Gonr - Joswr
SN ETANA
Injury Prevention
L. In the pestff monthy, b= von {or the child) b smld=d rem=in. | {1 e I} Y= S ETATIA
thiz hom=T
I e chkip te Questiza 1)
L1 v did thin injory =goie meadical stsmhion? i) o {1 Y I RTATA
1 In the past ool ave voo oo the ols] weoebel aoy othar tvpe of
inqery in the Somse that resuites in = vt oy mesicel @ i Mo 15 Yas SERTANA
(T No.wldp 1o Qeality of Lal=)
Wo | v\ | RIANA
1. Eom== i {15 52
2100 e, b wes v oY 1. Brulead Fracturad i | {1} 58]
3. Topped Fell & | {13 ==
4. Chodo=d i | {1) (25)
= Poison=s | {13 =2
. THowned i [ {1} ]
7. Cot Stabbad! & ompad [ ==
B Sufffcat=d i | I [EEN
% Orhsr 3] 4 ]
o | Y RATANA
1. Frontired e 0 R =y
1. Backyerd | {1} =5
1 ¥ T v=, whar= did the injory eoom T I Eninewer {0 | {1} [
4. Livine room | M [EEN
5 Dinine room | 1) 55
4. Fitchss 0 | 1 (55)

163




7. Adult’s badmesm 2| £l 130
#. Chils s badmom o] W [
& Eathroom | £l 130
i Lsrrdey rpoam o)LL (#2]
11 Hzllway )| 1) 20
12 Simircazs 0] (22
13, Cames {L‘-J {11 [EEN
14. Cithor, | 52
Quality of Life [Selast o)

L. Yoo sz=m tozaf sick & liflasasisr then othsr peopla LR RN e - S e I =3

2. Yo ms heislthy &8 anvhody vou krowt {1} |“";| 37 ] & | 5 [ =

3. Yex think voor homs srvionment peostivEly 3oy oo kealth | Ay | 4E | & | | B

Fi= Zreeghy- Agres, T Agrme TS Heidmr, 4o Dtmees, 1= Boraty Deaae, T8= HTANA )

Asthma Diagnosis (Skip ifnot the Pomary Rasidant

1 Hui sroome nudor ape § whe Hrad jothis boms smmr hee R
fiaspossd Ty = dooor, mips2 o other heslth profEssiomsl with (1) ==
sxfima™ (1 N, dhdp te Gueeme 1) (23 Mo dulsen umisr &
[EH RETANA
1.1 How mary ciniden nniler aee § hors e igsdoesd vtk sibma’ [FHIRTATA
Forasch child pless indicst= Svinrtime within past 17 mosths
111 Wams Az ke (1) T (FHHETARA
112 %am= Ass ke (1) ¥ [(BRRTANA
3 Hes smyon= aped 6 or older, whe livss inthis homes st ooy [ e
Ziaenpsad =y 3 dodtor purss or other hasith pred=ssional with (13 Fas
zathma" (M N akip ra Gueame 2 [T ETARA
2.2 Hoey many p2opls aze § orokior heve been Siaspresd with asthna? (B RTATIA
Fors=ch parzon, plesss moicsis Svmpiome withim pasi 12 months
L] Ksms Azz e [l Y (DO HETANA
11 1 Mams Ass ke 1T YVe (ERRETARA
113 Kams Azs Wike (1) We= (99 RTANMA
2 14Nams Azs ke {1I)Ye (ERTATA

1T YES o Quesiicn | or 2 sbove. STOP!
Complet the Asthmn Supplemesi for all copsenind purnopanis.
1 Dyl [or sopope i the beans] bers Sty @ lm {11 ¥as |00 don's bnow | (220 ETANA
‘tresthing or think vou oIy Eave undisemesad
sxttema” (1 Np, STOF ke Heghh LAesromesi')

164




(=1
.
-]

A1 If w= i the SiTaity brestbing due 1o = diamnesiz fow 8 dooor
e of oiber boalth profassioreal) of spother meeiegtony {llmass of
dpaema]

io | {1 o | (B RTANA

A L1 T wes, wihkat e tha didenasis? DL ETAHA

If 5O w3 1., pleass complets the Suapectad Asthmn Supplemest for afl conventul pumcipants.

Note o Biaff
“ATAHA= “Hefpsed o peteier ot Agpiriie"

165




H

For: ]

i
i

Asthma Supple ment

srucipants with DI AGNOSED axthums

+i+ Asthma DNHagnosis

1 Yo {or the child'3] mem=

3. Ajprooiinat=ic vhem was wour for the ohild’s] ssthims dlasnngie?

vas)  (SSVRTAMNA

Frovideed - from = misdizsl prefcsinnal?
T ¥ee smrmes Questiom 41 aed 4.7

4. Do [or thes child sl = o Afbms Achies C il PLa,

(1) Mo, == ziv=n B Conmel Plen
(2 Mo, ha= ons Bt don 't wis i
E) Y=

(41 Sons Imonw

(B9 RTANA

41 Whan v the last tima s docter misned 1hs Astinng
Active Control DiseT Within the last:

(1) Delomh

2 3 Monits

(37 & Momitha

4) Y

(513 Ve

14} Tr b=s gy boan =viswad
{711 don now

B0y ETANMA

4.2 Whar was rheclasnficgnon of asfhres seranty onihe
Axtrma Action C o] Pias?

£17) Rl Trer=rms teom
2] Blile Pofsictant

(2} Mpdemrs Pagisten
(4) S=v== Derziztam
(55T dom"f dmssiar

devtimacoushing whesnins of shormsass -of baah?

(00 ETAMA

5. If = cnldhoot sstimma Sasross, 31ks chils s soeool mires iMke

EpEe A the disnnes? 1) ¥=

21 Mot 5childbped digrmocis
(33T Zem Tl
(o BETAMA

Asthma Symproms

1 Ir the pesrmnmtl . how aft=s heve vou [or the ohild] e {1} T

£33 I times par ek or Jess
3% Loz then 1 timos per w==k buined

deify
£4) Dails
3] Throaghnont the dey
EFFIETATIA
Enter=d iy~ Dzre Tharaes oy ihate

166




L) Complee o ciild @4 ywars ol sz end meler
Iry-thes past el o of=n hes the child wolbe upst mieht
does i comahins whessivs or shorinses of bramh

1) Zam
(1) 12 tigm=s per manrh
{37 34 tim=s oo momil
{4) himem thas [ tims e el
(T ETANA

11 Completa For wdult o chidres: 3 veary of 220 sud evex
in the pasimneth howofean hes vom for the child) weden
o =t et des 3o conekine whesning oo shormess of beah?

(1} Zary

{2 2 timesy pest month o laes

3134 timss o= month

) Moo= 'them | night pe m=l bt oo
mishhy

(5% Oft=n, 7 timss perremsl

(P2 ETANA

3. In the pesi monil, howmery timss b= v [or the childl
Taedal i ipex shor-sring madicatiang v comoed yTnptoms of
somshine whestive of shonmesr of besk?

(1) 2=

{23 1 timae wor el o Te=a

(33 Moo= then } rimes par sl bt st
Zaily

(4] Draflw

(3] Sovarsl nimes par dey

O ETANA

4. Hoe much do svriipboms of copshiss. whearing or shorthsss
of braetl intsrtre with yead for the child) nemms soivitis
{woe, scheol =i

{1 2=
2} Winer Hmitsrien
{30 Somalimitshon

(4) Exre=maly limitsd
o0 RTAN
= Dioes phvyaycel smivity creea voor Jor the child s s=thms . [
TYTPLOATS 10 ik 110 Was
(P27 RTADG
& Do ron forthe Ol have mprs-reaida =1th serhms dines o o
can tmes of e (1} Y=

59 ETANA

#.1. Doerim= whick moehds] So yoe [or the cild] havs mars tronbla with sthms™

oo | Yes | RTAS wo | Yeu | RTAY No | Ve | RTAY
HA NA A
T Jmm=ay | (01| 00| G0y | = sy W | 0y | B9 | P Sepamez | 00| 00| B9
3 Faneery | (01| (13 | (99} | B fem= @ | (1) | =5 [0 Ocober | @3] {13 | 25
Talaen | (0)] (17 | @0y | 1ok ) | 11y | &%) | 1L worember | 400 | i) | 59)
1 Apni | Oy | @0 | B Aumet | (00| {3 | 59 |10 Docember | 0 | (1} | 29
Burden of Asthma

1 Tni the pmyt ootk ooy mary devy of stk hors yor migssd {pr devy of 2cbon] ey the oilld mriesan) dis to

z=fimmz" (M e, okip e (oeitine 1

davs =F BTN

ST SR LTI

167




1.1 TE thee cini 1k beee: ey schal (o= pasi mionind, bovs many devs of work o= voul of snnikes sdndt

ErEEve misEsd pecsmmee of tha oinld': ssthms?

dz T BTANS

“mestiany I-45F
Denne the past 6 moeths how mary rmes bees youthe dnld heem becarzs of suma”
1 Som ina docior's affice timas EFHETANA
A S inthe sinsresncy @ONT Of ITESOT TAMS SR tiemas [EEETAMA
4. Admirad o the hoapitsl svamisiy rinas (L8 BTAMNA
= metony 557
Imths peat oo ik aooeeicimapsly Rosv mirch moniss e been soent on relatsd o Estinna’
. Tour [orthes oinld's] sedicaiens S (DM ETA
6. Other madicel sxpanss 5 {2y IDK-RTA
Asgthma Medicarion
1. Do o tei= oy zathma madieaiion that wes prescribed Wra o Tp

doore™ (H Ne, by o Quesnan 3 15 Was

T RETATNA

LY Foreach presoibad madisstion oumently bains 1akon plesss indizals

Prevmbed Thne
Mediceton Nams & of pufly, me ml ench me | = of tme | = of Gme Expired
{Ceck paff o, o oof day ek O Nalk Ve
1 P - me- mi
1 g - ma - el
3. puf - me-mi
4 - ma-ml
=F oul ~me-ml
O ETAMA
111 A sl meficerions ourenfic beins mie e grmaoneed? | (00 Mo
My =
(FEIRETATA

168




L11 1L [fpo pisgs sssonbs how the medicanors o= being tal=n:

EFEIETATA

3

Dio vt el amy oviar the oonrder sstimmes madicaiion that was
oot presribad by = dociesT (1 Neoskip vp question 3)

0 e
{T) Yer
DEYETANA

} '} Forzach peer the cowomier madicaton comenly beins fslen pissss indicsbe
Prevmbed Bote
AledicnGon Nemes & of pufis, eig md ench ome | = of omes | = of omes Expired
(ke wff oo me o] dar ek oM (T T
1. puiT < mz-ml
2 Pl e -ml
3. oafT « mz-ml
= fT - s - ml
5 puff- me-m]

ESLTATG,

17 N0 o Quaitions | andl L 1kip 7o Aithms Conrol

3 Im the pest momnth, hare to for the child] beom pelkins amu of ko

thoes z=time madicstionsT A=
(ECIETATA

4 Tf n ciildbvpod-asihmacass dipes tha child's school moss kave | {00 3o

1k=-esthms madicmon” 1) Y=

(2} Feot = childhond caes
i3) I Som’t oo
PERETATA

- B yorn [or the child] tal madications foraaioma’ s withmet

-

0 Mo

Syt L) Yas
BV ETATA

& Do vou {or the child] tdi= madicatisme for zathma only when 0 Re

ESTIPm ST | i1 Yo
EE RTATA

7. Dip v [er-the ohild] nee 5 space foe tskins {nhal=d o) o

madiratimns T (H Re tkop e Avhma Camrsl; {1} r=s
{(PERTATA

TLH v== imthe past 2 wesis, when ickalse wee meel oW
offan @if veg Jor e child] msathe speee”

1 M

{2} Lasy fiem helf ths tima
{331 Abour helf the times

133 M= than kel e o=
%) hlpse'all the nime

{6} I dor’t Imow

2 ETATA

169




Asthma Conirol

1. Tho ooims [or the child's] sleapice pillows heve spedal (B Na
aillorp=nrriniine, S oover | (=
L0y RTANA
3. D wonms [or fhechild ] alesping rmarfr=ss e have anesid] & o
sll=tpen-riiicine, dust-poood coverzT (13 ¥
T ¥a. <kip te guettien 43§ {00} RTANA
I} Whar iz marrars & youfor ke chilf]relady alep onl | (1) Twin
{33 Fall
(23 Q==
4rKing
(53 Ceifonis Bapre
(28 RTANA

Quenea 13

=rF i vib-report i pyniiab e Adoin asd chihimee ovérll vear ohi {f oudey 13 years ehl cop e Questen 5

4. Te the pat month, s orech of e imes did s ssthme ==
von-frem g=thee == moch dors 91wl scheol o 5 homa”

1] Xiome of tha tims
(2) & litfl=af thatims
(31 Seme of the tims
(4% Rpat of the sime:
{57 All eff 1ha Hm=
&0 BETANA

& Duries the ‘pasi mea il boveofen bovs vom half shornees of
br2ah?

Mo sl

{3 Onc= o t=ic= por month
(333 108 timeas vl
(410 s dsy

{3 Mpe= than ppes 2 dey
(90 RTATA

§_Dunreg ke pani moath, bow offen did poer asibms svmpioems
(whasmne : cousitine, shorpsss of breafh ciest Hetimesd or
wiin) TRk Wou Lp st nieht o awlisr than vl inthe
morming”

(1) Mot arall _
2} Omoe of twic= pat moitti
2] Onee = wasts

(43 2 e 3 mights = wack
(334 o7 modz nights g w=al

(28 RTATA
T Demins the pavt menth bow afon bere voo mead v rEsmys (1) 2 atsil

infegler oo mebmlizer macications Srooh = Alorerl)?

(2} Omos = woeer o lass
(332 103 timas par veesk
43 1 oz 2 timas pay 25y
(531 3 of moge timas por dey
S ETATA

& How wonld vou mbs your arthms contrel donine th=past
o th

{1y et controbl=d ar sil
(¥ P ronimdas

(3 Semehet contpoll=d
{243 Wl comtrn] =8

(&) Compl=telycomtrilas
(PR ETANA

170




[ oesmony 01
**Lor self-repart il available™ Chifdren 4 o 11 veir ald

b How' iz vour sthme odes” {1y Ve bad
(11 Bad
{31 Goad

{4} Var good
o0 RTAMNA

18, How murch of aproblem = yowrgaihma whan Fos nm.
sparmia fr play perie”

{1} Iz a b pilam, ToanT o wher
wamt

= Itk 2 proflem and | doe't ke it

fAYIE & Hitls problam bantits ol

(4] Ii'e not 5 probiaes .

(00 ETANA

13, Dovore o=l becmmi= of yoe =thms?

{1} oo pors piths thims
(31 Yz zomaof the rims
{33 Y= mbstof fhe fim=
{4y =z all the tims

L ETATA

11, Do vou weks wrdpnne the meht bacsma of woqr ssthesg”

{1} Io, poma o the tums
1= spmanf tha tims
i3] Yai, mostof thetrms
A3 es 2l the rima

[P ETATA

Hertw bo Siadfl

EIANA="Trimed n e=er Hot Appiorile”

171




C== N3,

ial | [ [=] [ |

Asthma Assessment _|En|:!'ll|::rw|mﬁ|ﬁﬁ‘|!f| L L[

_ Fre- _ Post-

‘' genith
OITES

Name

Flease read all of the followiss sintemen by carefolly nod dedde whether voo believe they are true or false
Fiegse circle voor anywer

1 | Wiksemnz coughieg. chest risiimess sna. shormezs of brasth 2r= sympteme s | {00 Eals=| (1) Trme
= il
g_ 1 | I izbest o wail o sas 1T asrhms SPMETMIE 50 FREY O Iher oag: Deines Wi Fals= | {1) Tree
‘g? telrin=s i meadad” medications
_.;":, 3 | Deane =m z=sthms siteck, i 13 e 0 feesths (W) Falz=| [l) Troe
4 | Nightims spmehine st sy momins oopeling s sompioms of ssthme {0 Fale=] {1} Tr
-5 | Tdoe 2l asthima smeodise mead o e tEieen ssviously {0 Fals= | 1) Tni=
£ | Tobaom mmels o eliscs githms symmnems and dos not canee sracks ) False | {1) Trus
a F | Dot o frizes i Sericens er st {0 Fale= ] {1} T
@ B | Wlold imvour bomes DOES 20T mizses sthme symphoms o sitaris: (0 Fza=| (1) T=
il i Dresx mmites can migpar aathms sempioms of Siacks (0} Fala= | 0% Tros
10 | Codiommachss Th0 20T MriFper st symIphome of stacks i) =] (1) T
11 | fastions et be cieead . Bar it oen Be comprollsd {00 Fala=| {1} Trmoe
- [ 12| Somecrs-wiih sitms oplvresds 10222 2 domocabont sefbma when he orahe | @7 Falee] {1) T
g 13 Eaving am athms e
% 15 | Theteai wer tomanase sthms s o daal with o poeesll witkon commitine | @ Faipey  {1) Tee
£ ERulan:
E 14 | Conma with emvnoemantsl sSllarsane and comemirane v i ifs-mey (G} Falz=1 " [1] Trae
sommboiE o = dsveliopment of 2stma’
17 |- An inhaler will goljver = geafinl foos of madicanen noomaesr how itz wsad. | (@) Fala= | 1) Tee
18 | Wehirs bedl sha=y inhot war=, cov=ins marrssess ant mllows with Sm- o) Fale= | {1 T
pooof covers, snd oot allewine pat - in ths bedroom, sn r=fros Sllerpen:
E b=
1_=:_' 17 | Thars i: wothine = peeson with: mthbmacan Go 1o eep from sstring = artbma | (0] Fss=q (1] Tnis
E arrack
= | 15| Paople with sathms sheold not smamiza (0] Fes=q {l]Tms
12 | Pappl=s with ssthme cen snill Tive peemel spo neelvhe Hy=z.: (@) Falz=| {l) Troe
20 | Axphms may rmalt Foa beth @l snd aeimommonpel Srtees {0 Fale= | {14 Tr
Edvintinnal Avvesvyment 500 re (for Heales Hoemar Sogff Calrs
Fronaple Srore{_ “I0) Placean (%) far zach prnOple B0 - G MOTE
wmivuad questions. Discuss principles st 2™ izt
Sympinme
THEEEN
Meiaremen
| Frevenhon
ol Soore (fum) | =

Che cioed ey

172




i TEa L ASSE SSMENT CHE CKLIST

PRE-Z POET-2

‘Hemdy

DWTE OF ASSESEMENT:

MAMIE OF AE3ES50R:

| EEANE = Condition MOT: O bsiried- (00

1 = Condit on Observod

E6 3 Ao | naccesbl Fi= Fooom Drocs Mok E i stifd ot spplicabla

Wik rugm e g rened

I Tl T mm s e A D R W RS S S S S
'Z'EE'E --l'-"".-f"l"'“m"'ﬁhu.
- AHEGIE G E R e
B vk o _E-r E|E|Z(E|E| E|E E|ELZ| B
E’ff-EEuﬁﬁEEEE-EE R
LS8 i 5 a = 0| o )
Twrericd garagpiance Ervins, irrcoretic, sviees)
E O =t o mwisws
T | AdaiFa K EE
E’ W i sy ol o
o O TR S R S0 T SO S| W TER KR AER IE3ENENE IR H|m
;E Ermbrwrs-a { daboar sx s o wt i s
Evedcas: ol mretesl séwr
= Exrr pmi jmrstees vrm Teatd, oy e= | N RS B I N R SRR
B
E ok
E :":?':' [ ——

i b vl o6

Fromzurd

Backrard
Tt Dy

Eirchen
Teumdrr
-E'umll\e
Eadrhiln L
‘Bathma ]
Fsthmgmn
Dathmnm 3
Ha lhesr

Eodnaim I
Bed repmr o

e 3

Linrng Eoani
g oo

Br sty e Bt ey o o e

Er e iy =i sida ey o ceagaeess

Plainioys prdbizm Sl e, e ks i

Tareead dam
W
Pt ey Sy stei

B i wrimsbuery

Btructurs | Elonots

Crmbrarrain

T T

D eyl pre Ses | s diry wecies mem)

Erprreriy ===l morlens

lrrapasi rmrsdimis = e desh

gk i e e

£ Eroioms ai rarmasma

Exmlmes 3 codensiic

Evede oz [5ed S

Exzirmer ¢ F gon serrall ezt

S B

Twmmidie
e il

173




Bl ARE = Condinon MOT Obsereed (0]

1 = Cofnd fon Observed

B6 = Area Inaooesable

I San Elm W e

= Room Do Mot Exiaflot-Appli bl

Olbervntion

Trintrird

Lichea

Laypdry.

Linmg Koo

Dining B,

i raipe

Eodmorml

Eedmom 2

Ha lheuy

Ered vaor'3
Eedryom
Bt w1
Eathmonm 2
Bathmom J

Enargy Mficiancr

M T T

=
=

u
-]

lxadcgzmz mafr s rfripzrrmr e oo Saan

B | ® | Eiteri rTatrr

b4

lrafzqzms war ey dmy = rEe arippT

Emdcss: ol colezamsx aw =dawe

a9

n

dlrere wf fwor s eresb ey iz Thie 2 Spe|

o

Dstactors

B et . = M Wiy, £ — Wiy, § B

)

OO0 Emrw (L= Mea W iy, 3= Watkme, 5~ D)

ElE|s|s 3| 8=

a3

(s Inaze

i J— Szl I~ Seoc O T-Ck)

Chctier 88— gkt — Mofonar, 2= L)

Injupy Priven Hon

O bsorvation [COUNT ALLY

(et pind

Euckprard

Bt

Tliiba Esiin
Lichen
Laundrcy

Linrng

% raape
Eedroain d

Eedreom 2

Hallwur

‘Bathmon 3

Eedniind
Euthroena &

Eadrrain'd
‘Bathreatn 1

Aduks =£3

Wnrsy ey brd aof o v = ==xd

3

B | fntarir Dntry

]
-
]

L]
]

TSceniEes e wr Sl ey

Wiwmr sasdomh dar rs nei 23 v

Child ran =

Amrmdsizay S e L

Ly mienan ooy Vim

Gl el w ferwcies oS =

Tore s Sis ] =i, Sgimren,; e, sssaws)

lrpraperiy saecd derariin 4 Zar

Urrmem d tpp=r anmrd v b

Dz rmur cosle s s mrasgeiesas barerd e

Crasmer tmardr grmw pamy bt aramalio o=

Coermrod sed oz, gwwss cacde =Srered <te

e s iy i a2t w e = rme

O myterrd frrwminy b Sefco, teErai

Lramerrapreiags

L NESE N

Usank sssdms parrrs == syagp=so

H BN =

#

YA T- Page 2 ufd

174




FT - By 20T Taeex

§ = Fopm-ms =3 Tacaccoomdiic

ik~ Hoawros Topy Mt Fron-ni b ppi=ahis
B Clusads Tz £ (i R T ¥ Bl B Wi (i | Tehigoer Fr=x=
TiEzwme s
Earrmzssdk b ) Bid Bt
Taten mxmncads 34 34 |! WAF T

duderarn] Sz

Val-Fax 3 ol

175




APPENDIX B - EXAMPLE ASTHMA ACTION PLAN

Asthma Adtion ﬂ._m_:.u

i

Y o M=)
o

ths S

T

Hooior, = |

oaless ‘Frame hlumbes

HospEyl Emameesy Daosmes fioes MNumbse

4 Doing Well

% Mo couah, ehssme, chestrghiness, ar
sharnest ol bemath Suring the day ormght
B Cange wrusl setiiies

And, if 2 peak flow metzr = used,

Peak flow: mors f=

B peroent o morE sl my bestpesk fow)

My best o pesh Bew =

Tzhe thezslongt2sm oanlrel medieines each day (Inelude =n arfianfsmmstony )
Medizine How much to-take When fo t=ke it

Bafars gxencizs

S mmutes before sxermme

= 2208 24 mffs

! Asthma Iz Getting Worse

5 w.Touah whesrs ¢hest mahiness. or

shatress of bresth, of
» Waking st naght duel 19 asthma, o

~  ® LZando soms ot not S sl astdisg

“Or

Peak Mlow; =
B0 12 TF p=mment of my best st fow)

_,i Add: guichsslisl medidine—snd heep t=king your GREEN ZONE maditine

....WHL T2 Gt T 4 puffE siey 20 mimeés forup to 1 How
EEEEGDG  SRasIgos] = Nemiee . aoco

i your symptoms (and peak flow, of used) return to GREEN ZCNE after 1 hour of above treatment

j * Confines Sonsnng 0o be Sure pos siEy inihes gresh mobe:

el Ov-
If your sympioms (and pesk fow if uzed) do not return to GREEN ZOME after 1 hour of zbove treatment:
= Taks F .t T 4 puffe & % Nebolz=r
B
> Add mc pef day’ Eot =400 davs
s (=]

Caflthe-goctor 2 bedors! 2 withan bourz afver takang theoml siengd,

ENCE DH

DANZER WON] = Trouble walking and talking due to shoriness of breath

Medical Alert!

& e shon of beoath, of

B lomnmme? mefesas haveEnot holnes o

s-Lanastdo wnualxhvEs of

B SYMAGME-MCZ5mE of 2 Worse fiar
28 howrs in Yeite Jome

-

Paak fMlow lszs o=
E2 pament of my Dest pask fow)

2 Lip= or fingernails are blus

Taks thiz medinine
. = dpp =& pflsor = Nebilost
EiolEm aEEpaesE
_ s
o B

Then eall your doctor NOW. Go lo the Boopdsl or call sk amboisnce

B = = i the red oone Sfier 15 minmtss AND

B oy hawensd resched your dootne

t Tahe 1u darTE ﬁn..mm. of your guickrellel medicine AND

t Go to the hospital or call for sn ambulance NOW?!
=

Be= = mvarse s Tor things pou s=n do 1o syl o s=thms inggss:

176



This giide suggests fiings § ou can doto dvoldyour e trigdsss. Pul & check neidtta the fridgers that y ol krow make y our astima warse
bunhquoﬂga heip youfind Qh#udnruﬁm-ﬂa Tiggersas well. Then dacide with your doctor whatsteps you will ke,

Eomepeope & sleme fo thefiskes ol sinof dred-ssva from animais

with fur ar faatters

The best thingto do:

*  FKazp fumed orfeatberss pets out of your home.

fn_._nm:_:.mmuu:u pd cutdoars, thar
Kazp thie petout of your bedroom and atherskesping s atall imes,
and keepihe door closed.

= Removs carpetsandfumitis covarsd with cloth frem your hame
Ifthatis not possible, keep the petawayfrom febamcaversd fumiture
and campsts.

2. Dust Mites

Many pesie with ssthms are slEmge 1o dustmites. Dustaitss sreting bugs

that s foundinsvery homs—n matesses. pliows, carpets, upholsised

fndise bedoovers, cidhes, stuffed toys, andisbne orofher fabriccoversd

items.

._.:_:uﬂ_._m can hap:
Encsse youl metiress in g specsl dust-proof cover

*  Eocsae youf pillow Inaspecal dist-proof cover® washhe pillow each
wesh in hot water, Weler mistbe hotter than 130° F to kil the mites
Cold or warm walsr used winastergsnt and tlsach can 250 be effsctive

= Vissh fheshests and dasists on your bed=ssh wesk | hat watsr

= Rsti=e _:acm«wﬁm&_ o below 80 percarnt {S=sly Between30—50
percentt. Deumigifiess or ceatral sir condfionss can dothis.

= i riolios=sporison ciinoovensl cushions.

* Remove carpets from your bedroom and those g on concrste, Tyou 2an:

= FK=sp sthffsf toys outofine bed orwssh tha toyswaskly [ hot watenor
“coolerwalsr with dstzment and bleach,

7. Gaockipaches
Mzny peogiz with 2sthmz a= eliesgic to the dhisd drpings  and remaine
of codreaches
Thebestthingto do
=  ¥zep foodandgaheges inclosed com@miners. Never keave food out
= . Uye poisonbaits. powders, =i, of pasis (foreampe, botic uﬂ.B

2. Indgor Mald
= Flisgy fousls, pipes ﬂnﬁ.ﬂ.g&gﬂgg&
gmimd them.
= Chean moldysedaces with acissner that has ssch i it

1 Palign and Outdoor Mold
Whatto do durneg your allergy seasor jwhenpolisn or mold s pore counts:
E.w!mg
Try 10 keep yoor windows closed
= Stey indocrs: with %Eﬁ&ﬁﬂg istEmeimng 1o afismoon,
ifyou can. Pollss and somz moid spore counts & highest &t thattima.
= Ask yourdodorwhether younssd to take oriscssse anti-inflammatory
madETe b=l yourakesy seete siarts

Irmitants
2. TobaccaSmoks
= _:__a:ma._n_._.r A=k your doclor for waysto helpyou guil Askfamily
membzs to guitsmoling, oo
» Daonatales smaking In yoUr home or gar;

3..5mokz, Strong Odors, and Sprays
= ffpessis, donotuse awoodbuming stove, verosess besizt oifireplace
= Ty to @y away from sirong odors and speays. suchasperfume, talcum
powder herspay, and panis:

Otherthings that bring on ssthma symptoms in some people includs:
Z..Macuwm Cleaning
= Ty to gelsomecns si= to vacbum foryou ahice oriwice a week,
if you can, Stay out-of rooms wiie they = baing vecuumes and for
‘ashortwhiz afierwarnd
= fyouvecilm, vsea dust mask(fon & bsndwee slee), a double-laysred
‘of mEmifies vecve cieansr bag, ora vasuom cisaner with & HEPA filter

B Dm.umq._u_._ﬂuu.i._aﬁw_._ Wake Asthma Waorse
Sudfies __...Fcnmm:n _uﬂ.ﬂmnmu Oa _.ﬁ..n:__.___. bearar wine of eat drisd
Aruit processed potatoes orsivimp IFihey tsies ssthms symptoms.
= Taoldair Cover your ngs2 and mouthwith  scef on cold or windy days

‘Yaucansso usetraps. = Diner medlgmnes; Teil your dodorabout sl the medssss youtakes
= Ifa sprayis usedio kil mpaches. stay oot ofthe coomimtithe odor Inziide cold medicines, 2spain. vilsmins and olher suoplements and
GoEs away panssestive: tete-blockers (Inchading thoseineys drops)
% @ Fo Mo Ishimssoe, [ to: wan. fikibini gov
1.5 Departimeat of Moalth od Human Sevicrs Wi Paigator M G7-5251

ol Weart
Wathnat el utes of Health L amd Bl 210
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APPENDIX C - ASTHMA CONTROL TEST

Asthma Control Test™

1. Inthe past 4 weeks, how much of the time did your asthma keep you from getting as
much done at work, school or at home?

" Allofthetime | Mostofthe time | Some of the A little of the None of the

L time time time
0 0 o 0 0
1 2 3 4 5

2. During the past 4 weeks. how often have you had shortness of breath?
| More than 3to 6 times Once or twice
Once a day Once a day a week a week Not at all

o 0 [ ] 0
1 2 3 4 5

3 During the past 4 weeks, how often did your asthma symptoms (wheezing. coughing.
shortness of breath, chest tightness or pain) wake you up at night or earlier than usual in

the moming?
| 4ormore 2 to 3 nights
. nights a week a week Once a week Once or twice Not at all
o [¢] 4] o] Q
1 2 3 4 5

4. During the past 4 weeks, how often have you used your rescue inhaler or nebulizer
medication (such as albuterol)?

| 3 or more times for2times | 2or3timesper | Once a week or
. per day per day week less Not at all
[+] 4] o o 0
1 2 3 4 5
5 How would you rate your asthma control during the past 4 weeks?
| Not Controlled Poorly Somewhat | Well Completely
| at All Controlled Controlled Controlled Controlied
'l o 0 o o 0
1 2 3 4 5

Asthma Control Test'™™ 2 2002 by QualityMatric Incorporsted Al Rights Reserved.
Asthma Control Test™ = o tradernark of QualityMetric ingorporated

FIG 1. Asthma Control Test

(Figure source: Shatz et al., 2006)
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APPENDIX D - IRB APPROVAL

UNLV

URIVERSITY OF NEVADA LAS VEGAS

Biomedical IRB — Expedited Review
Approval Notice

NOTICETO ALL RESFARCHERS-
Piznze be awars thar 2 provocol violarion (2 g foilwce 1o cubmeiz g o dificanion for am e hangs) afan
IRE gpprovedpromeol mayresulrin mmdmnrmngmu!;imﬂnm'r addtriang qudics, re-conrating
subjects researcher probatian ruspension q;'m;_l.'m.;s&.lzh proeocol ar issus, surpenrion Sf addiricna]
extcrimg repsaychprotocols rreaftdonomof all recearch conducted under ties rezearch profocol ar
izni e, and further approprioe cormégueic et ar daternaied bytis IRS and ta Inminitional Offtcer.

DATE: Jamnery 5, 2011

TO: Dvr. Shawn Gerstenberger, Environments]l and Orocupationsl Haalth

FROAMM: Oftice of Research Inteprity - Human Subjects

RE: Neotfication of [RE Action by | Tehn Merceri D John Marcer, Chaw snd  Charles Pasmussan

Dt Charles B ssmmssem_ Co-Chair

Protocol Title: Healthy Homes Building Strategic Alliance
Protocel = 1008-3363 )

Expiration Date: Januaryd 2012

Thiz memorandum 1 notheston that the peoject ceferanced above has beon revizwed and spproved by the
UNLY Biomeadical Institurion=l Revierw Board {IRB) 23 mdicated m Faderal sepulatory stetutes 45 CFR 46 and
UNLV Humen Resemvch Policies and Procedures

The protocal & 2pprovad for 2 penod of one year and expires Jonuary 4, 2012 I the shove.referenced project
has not bem complated by this date yvoumustrequest fenswal by submittme 2 Contmump Beview Beouest form
30 days befors the sxpiraton dats.

FLEASENOTE:

Upon spprovel. the research tesm 15 responstble for conductmg the research as stited mthe peotocol most
recently reviewed md spproved by the TIRE. which sholl melude nsmg the most recently submitted Informed
Conzent Assent forms snd reemuitment mateiels. The officis] versins ofthese forms == mdicated by footer
which contams zpproval and experaton dates.

Should thers he g chanpe & the protocol twill be sacessarvte submit s Medifieation Form throush OR1-
Human Subjects. Mo changssmzy be mads to the sasting protocol mitil medificatiens have been approved by
the TRE. hModified verssons of protocel materals must be used upon review and approvel Unanticipated
problems, deviations toproteeols ad sdverseavents musthe reportd o the OB —HS within 10 d=ys of

ocrutreacs.

I youheve questions of requirs oy zxststanee, plesss contact the Office of Research Intestity - Human
Subyects st TRE@unly efu or 2l §55-2794
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APPENDIX E — NVHHP PRODUCTION PROCESS

«—— - Schadule site visit & discuss program

- Consent & Assenl Family

- Gign Legal Release

- Pre-Test Educational Assessrment

- Wisual Assessment Check-list &
nspecton

- Health Assessment (Asthma & Injury
Supplemeant, as negded)

- Residental Queslionnaire

|

Mot Interested!
Unable o contac

1

Determina level of intervention &

Mot Interasted/ Not prioritize cases

Consanted o
Bauio Modet — Educaton
Facatamsd Mol — Educallls
& Davinnr
liminader Model --Education
Chwstin & Rarmedinzion

Mo Longer

Implemeritation of Basic, Faclitaled, ar
Imtansive Intervention

- B e 12 month follow up

- Post Visual Assessment

- Post BEducational Assessment

- Post Health Assessment (Asthma &
Injury Supplement, &s neadad)

= Rasident Questionnaire

N Langar
Interested

- Data Callection
- Evaluation & Analysis

Cinse Dul File
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APPENDIX F - CONSENT AND RELEASE OF LIABILITY FORMS

C Form
TITLE OF STUDY: Healthy Homes Building Strategic Allisnce
INVESTIGATOR(S): Shawn L. Gerstenberger, PhD (702-893-5420). Shemiz Moome, PhD (702-671-2231),
Michells Chino PhD (702-805-2640), Enks Marquez MPH. Jennifer Berger MPH. Mackenzie Bums MPH.
Sabrina Bartholomew (La Monica) BS. Michells Ching BS, Tara Dickinson BS (702-805-3349).
SPONSOR: Centers for Disesse Comtrol and Prevestion
Case Number.

Purpose

The Deparrment of Environmenta] and Occupatonal Health (DEOH) at University of Nevada Las Vezss
{L2LY) 15 domz 3 resascch smdy to identify and reduce health harsrds in the bome UNLY mam members wall
assess the overnll condition and safety of the bome by 1denrfving hazards in the bome related o sstoma. mury,

poisonne and structural problems. Tdennfving these areas through 2 home sssessmens will allow us © provide
you with informesnon on inprovme the safety of your home and heslth

Procedures

You are beme s=ked to participate in the sady bacanse you were reffermed by one of our commmity parmers. B
you or your famuly choose to parmucipare. this smdy should t=ke abour 12 bowrs of your tr=. over a peniod of &-
12 months UNIV team members. each specially mamed and cemified will visit vour home on three or more
sepamte occsions. An ovenview of the process (s provided 1o you

A UNLV Healthy Homes sssessment may mclude the following senaces st o cozt

dnimal viziy: Durins the firstvisit, you will complats forms neceszsary for sorollment The forms incinde thos
consent form 3 legal relesse waiver and guestonnaires sbout your health snd home These forms nead 1o be
completed by each parncipsnne fimily member After all the forms ate complete vour home il be checked for
saftey and health hazards throuzh 3 Healthy Homes snd Lead Ritk Acsessment A [ist of some of the activities
&t vour first visit inciude:

- Checkme for carbon monoids
Checkmng for lead-based paint

Checlong for potstare or other stactaral problems
Checkmeg for pests, and

Eollow-yp vizirigs At the nest visit scheduled ar a fime bect fior you UNLY reem members will provide you
with an educational rool kit desiznad to address hasards m yoar boms Depending on available sasources soms
Bemes wall be providad with devices such 25 3 smoke alarm or fire estinsuisher, and 'or remedistion of one or all
of the hazards found in vour home A lst of some of the activines at vour pext visst include.

Educarional Device Intenvention:

Approved by the UNLV IRB. Protocol 1008-3565
Received: 01-17-12 Approved: 01-17-12 Expirasion: 01-05-13

1of3
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- Educational to0] will be provided to esch bousehold Tailored specifically to nddress hazards formd
the home

- If spplicable provide household with s mop, broom. ucket, wash can. smoke alarm CO-detactor, fite
extinguisher, and a mash can with a lid

- AUNLV tesm member will discuss recommendsnons for reducing or elmunstine hazands m the home:

- Ifbousehold meers fipancial qualificanon critena. set by commumity parmers, hazards i the home
Tequinns remedizton may be fixed

Laztvizir Duaring the last visit, abour 612 moaths after your first visit, UNLV tesm membess will r=-svsluate
your home for safiey and health hazards At this ims yvou will also complete the last ses of questionnaires abom
your bealth and home

‘Whst the UNLV Healthy Homes program will not imnchude:
- The bealthy homes program will Dot assess the property for asbestos Containing material
- The healthy bomes prozram will not assess the properny for radon

Oncs the intervention 1s provided and all questonnsires and follow up visits take place, the study is conplete.
At thes fime. each participatine household will receive a $50 gift card to Walmisnt from the Southern Nevada
Heaalth Dizaricr (SNHD). This =it card can be usad 1o purchase homs mmntenance and cleaning suppliss.

g@ - Fpanabe e cef & Starees prngrees

Wiida Camnhect LIPOLY

| Al B Pawuttd Faity
. » e L b S
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e p - P Aweey e | Sueth v & ety

Fiarg foas et s rrmpend P01
J T s T

1 Efebac s irue ol oo ijeiess saesibas &

i e mind | Pind f gl Caene
o ot i L =] = ==

1 P .

P Sem T YT
| P i S et

|
Filins o g
T
torrp e iy f Bl § e S — -

. B 13 s e L

| s . a At el st e T

———— ok Fabismnarrred A
L e e e el ]
Wkaary Flas ey el e

Towderi L ssnranrars

Tlhan 0 bmd b b
Coalintnrs & Sealyibe

by the UNLV IRB. Protocol 1008-3563
Recetved: 01-17-12 Approved: 01-17-12 Expiramen: §1-03-13
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Benefits & Risks

The benefirs for parncipeing in this smdy include personslized educanonal metenals that can help you make
your bome 3 ssfer snd healthuer place In addion vou may qualify o recesve free devices and or supphies
relsted 1o creatmy and mammtEnme 3 beslifry home.

Rizks of pamiciparing in this srudy are minimal There may be some level of discomforn that may come with
homs 1isits and answenne questions about your boms and health | vou are uncomformbls answerine any of
e questions in this stady, you are free to skip those questions or discontinue participation. Participation is
voluntary and you can withdraw 2t auvimme There 15 0o pemalty or loss of benefits from this study for those
who choose pot 1o participate

Other important thanes to kmow:

All information gatherad o this sady will be kept completaly confidenrial Data will ba evalusted using case
numbers mstead of persons] names  therefore no reference will be made o writtsn or orsl mstenals that could
link vou to thic study. All records will be stored in a lockad facility st UNLV for fve years after complstion of
ﬂumd\ormlpuﬂlcm After the storage time the iInformation zatherad will be destroyed Oaly
ressarchers from UNLY will have sccess o the smdy dam. You can sk questions abour this study at anvrims

Questions
H}mdﬂhﬂmﬁmﬂhﬂﬂhm&hmnﬂunﬂﬁﬂpﬂmnﬂhmﬂtmm
comt=ct prnciple investzzter Dr, Shaws Gerstenberzer at (702) £65-3420 or thamn zerstenberse =
meWhnﬂmatmhMmmcmhmmehmm
which the smdy 15 being conducted you msy comact the UNLY Office of Research Integrity — Human
Sebjects at 702-805-2794 or toll free at 877-895-2794 or via emuil at IREsunivedn.

Flease imital one box below. Siznines vour name below indicates that vou asree to be in this study.

The garial mdicates thst T have read the above consent

or
The munzl mdicates thar the above consent was read to me by the research team member

Sigmature of participant or parentlezal guardian of 3 minor child Date
Printed name of participant of parent lezal suardian of 3 minor ¢bhild Date
Siznature of person obtainings consent Date
Printed name of perion obtaimmng comsent Date

Jof3
Approved by the UNLV IRB. Protocol 1008-3565
Recetved: 01-17-12 Approved: 01-17-12 Exparation: 01-05-13
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CONSENT TO PARTICIPATE IN “HEALTHY HOME $” PROGRAM
AND GENERAL RELEASE OF LIABILITY

This Consent o Paficipate in "Heaithy Homes™ Program snd General Release of

Lability (Release’) iz madea by ["Paricipant™) In Tavor of the
Board of Regents of the Nevada Syaterm of Higher Education, on behalf of the Liniversity of
MNevada, Las Vegas ("UNLV"). and is based on the following:

1

e

Description of Program

LIMLY s Sehool of Community Health Sciences has obtained a grant (the “Grant™) from
the Centers for Disease Confrol and Prevention, an agency of the United States
Department of Health and Human Sevices (e “CDCTY) to identify, and in some
instances correct, health hazards in private homes

In accordance with the Grant, and in oooperation with the Southern Mevada Heallh
District (" SWHD"), an agency of the State of Mevada, UNLY has established g ‘Healthy
Homes" program in which UNLY students and faculty members ("UNLY Team
Members) perfonm in-nome inspections to identify hazards related to asthma, injury,
poisoning, and structural preblems. The Healthy Homes programis offered without cost
to the Padicipant

The Healtiry Homes programinvolves three or more visits to 3 Particlpant's home over 3
perod of § to 12 months. Each visit will 1ast between 2 and 4 hours.

Curing their initlal visit, UNLY team members will ask the Particlpant to complete an
enralimentformandanswer 3 guestionnaire regarding the Participant's personal health
andthe conditian of fis ar her home Afterwards, UNLY Team Members will perform a
senes of inspeclions and tesis that include the following:

Detection of volatile organic compounds, such as, carbon monoxide.
Detection of L ead-based paint using an X-ray Fluorescence-handheld device.
|dentification of moisture problems-in the home wusing a molsture detector.
|dentificatton of safefy hazards thal can lead to injury.

|dentification of pests throuah a visual assessment

In one ormore subsequent visits, UNLY Team Members will provideihe Farticipant with
an educational “fool kit” to assist the Participant in identitying safety hazards in the
home. UNLYV TeamMeambars will meet with the Paricipant to discuss the results of their
inspection and to advise the Participant on ways to reduce risks in the home

Depending on availableresources andfunding, UNLY may assist the Participantin the
correchion of certain hazards found in the home, including the Tollowing

= Providing cleaning materials such asa map. breom, bucket, andfor trash can
with a lid.

« Providing safely equipment such as a smoke alamm, carbon monoxlde-detector,
andiar fire extinguishar.

if the Participant meets certain financial gualiication criteria, LINLY may arrange for the
remediation of cefain structural safety hazards inthe home:
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& UNLY Team Members will caonduct 3 final home visit in which the Participant will be
asked to complete a final set of guestionnaires about hiz or her perscnal health and
homea, UNLY Team Members will also re-evalisate the Padicipart's home for safety and
fealth hazards and perform one or mare of the following inspedions:

Detection of velatile arganic compounds; such as; carbon monoxide
Detection of Lead-based paint using an X-ray Fluorescenca handheld device:
Identification of moisture prablams in the home using 3 moisture detector.
ldentification of safety hazards that can lead o injury.

Identification of pests through a visual assessmeant

g The Healthy Homes program will net include tasts 1o delermine the presence of
asbestos orradon gas.

10. Upan completion of the final visil, fhe household will receive a 50 gift card to Wal-mart
io purchase cleaning supplies:

Agreement and Release
Based on the Toregoing, the Participant agrees a5 follows

A Consent to Participate in the Healthy Homes Program. Paricipant agrees to
parficipate inthe Healthy Homes programand conserits (o the use of all information and
data, including photographs, video, film and ofher images, obtainad by UMLY Team
Members for anakvsis and publicafion, Paricipants agree toallow LUNLY, CDC andfor
SNHD to use survey responses and other data for research on housing and health:
UNLY will remoweall identifving information such as names. addresses and telephone
numbers prior to using dats Tor research or publication. Each Pardicipant will be
assignedaunigueidemifying number, which shall be kep! confidential All infarmation
will be enteredinto a password protected computer and any physical data files will be
secured. Mo personal information will be used in any reports or publications that may
resuitframthis program. UNLY will retain information acouired during this program for
ag long as required by State andior Federal iaw and regulation.

B Acknowledgment of Risks of Program Participation The Parficipant acknowledges
that there rmay be some fevel of discomfort that mayv come with home visits and
answering guestions about his or her home and health. f the Fadicipant is
uncamfortable answering any of the questions in this study, he or she is free to skip
those guestions or discontinue partidpation in the program Participation is voluntary and
the Parlicipant can withdraw at any fime, alfhicugh only those gersens whocomglete fhe
program will be eligible te recelve a %50 Wal-mart oift card, The Participant also
acknowledgesthatthere may be risks associated with-any corrective action taken in hiis
or herhome, including the remaoval and replacemant of bullding materials, the use of
fools and ather construction eauipment. The Participart will comply with all reasonable
reqguests made by any contrador pedorming work on his or her property to ensure the
safety of the Padicipant, UNLY Team Members and athers.

C. Releaseof UNLV,CDC:and SNHD. Farlicipant acknowiedges thatthe inspectionof nis
or hisimie is not comprehensive andihat additional risks may exist bevond those {if any)
identified by LIMLY Particigant agrees that LINLV s inspection is Tor research purposes
only and may nol be relied upon by the Participan for any reason. Farticipant
acknowledges that risks may be identified by UNLY that do notin fact exist (3 “false
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positive”) and that UMLY may Tail io observe risks that do in fact exist (7 “Talse
negative’). LIMLY does not warrant the accuracy of any tests and advises the
Farticipant to obtain independent verfication of the condition of his or home by
appropriately licensed professionals. i any corrective actions are proposed, work will be
performed by 3 third pary contractor. The Fadicipant agrees that any claims arising
from such work will be solely the responsibiiity of the third parly contractor and not
UNLY, the COC andior SNHD. Parficipant releases UNLY, COC and SMHD, together
with their emplovees, agents and other represaentatives, from all claiims, arising out of his
or her participation in the Healthy Homes program

| have read, understand and agree to all terms and provisions of this Release:

Signature of participant: Date:
Frinted name Date:
Signature of persanobtaming consent: Date:
Printed nameof perdon obtaining consent: Date:
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APPENDIX G - PROTOCOL FOR CONDUCTING THE HEALTHY HOME
INVESTIGATION (HHI)

HeRey
P NEVADA HEALTHY HOMES PARTNERSHIF (NVHHP)
Protocol for Conducting a Residential
Healthy Homes Investication (HHI}
Purpose:
! To dennfy the potential hedthy homes maus{s} present m homes of NVHHP program
amis

-2 Potential healthy homes 133125 are those dennfied 23 violatons: of the “Seven Prmciples
of Haslthy Homes™ 2= defmed by the National Environmentsl Heslth Associstion
(NEEA) gnd the MNanenzl Center for Hezlthe Housimg (NCHH)

b 'J'_'Ef.e \"k"{EPmetmt:ﬂmop&zme non-profit group compnsad of manbers fom the
University of Wevads Las Vepss (UNEVY the Sm.tﬂlf:m Mevada Heslth Dhstrect { SNHLN,
the Nevads State Health Division (WSHD), and supportmg health =nd housme
COMMUBTY PariEers

Full parficipstion m the NVHHP program meludes thres totEl visiz, sprezd Zorosz an
apprexmately 6 month peried

1. Thefist hﬂl‘ﬂl:: bomes mvesnzzhon (HHI 1) meludes:

2 A senes of questonnawes amed st collactme data shout the home itz221€, the health of
residents_ and the primary resident’s sxistmz knowlados shout healthy ‘homes isues

b. A wisusl inspaction, by a NEHA certified Heslthy Homes Specislist (HHS), of 2l
accessible rooms of the home and the surroundmg vard

The second HHT visit {HHI 2), conducted approxmiztely two to four weeks aft=r HHT 1

mchudes:

2 The delivery of = 2sseszment r=port providmg generz] recommendations fog 2 healty
homs, detaling the specific hezlthy homes tssuss) identified by the mvestigation, and
summmarizng the specific recommendsations of the NVHHP as well a5 3 summary of the
assistance and or referrals that will be provided by NVHHP

b Tarpeted education, haced on defciencies m kmowlados of healthy hiomels) fssuss sither
recorded or ohserved ar HHI 1

o The delivery of “mtervention tools” (defined lzter m this document) to mmprovethe health
and szf=tv of the home

The thied HHI visnt J‘HPE ), conducted spproximately six months sfer HHT | moludes:

= Arcpeitof ol HHI | setivities, forthe s=sessmentaf chanpes m the health znd zafety of
the home resulting from paricipation m the WVHHE prooram

b Confirmation of services (if applicable) provided by NVHHP communily permess

T

Compensztion for complate participation in the program with = Walmart 2ift card

e

Lt

187




Componentsof the Healthy Homes Investioation

Identification of Elizible Homes
Eligiblz hoimes =r=homes that meet the followne moome =nd family size oriterts

2012 Dept of Houzme and Urban Dievelopment {(HUD} ncome Guidelmes: Clark County, NV

=01
Household | 1 3 3 4 5 & 7 2
Ii=mbers

”ﬁ;ﬂ‘ $37.000 | $42.350 | $47:550 | §52.800 | 557,050 | 561250 | $65.500 | $69.700

AND which are
1 E=ferred by parmer spenciss -0DR-
2 Becrusted from outr=ach svents -0 —
3. Personsl equests recervad vio word-of-mouth-or through the WVHHP websme located ar
S WVHHP ore

AND, which mest 2t ==t one of the following cteria
1. Haves child zpad <17, with dizpnoded or suspected ssthma  permenently fedidma m. the
homs
1. Hiavezchild zped <6, permanantly residing m the homs
= The home must bs in ons of the following t2rget 7ip codes:
v 89030, 30101, 89104, 30106, 89107, 30106, 85110, 80118 or 82121
Hazve mn adult aped =63, pa:u:l.anfnﬂ.'. resudme m the home
= Tha homs must be i onz of the following tErget mip codes:
v 89030, 89101, 89104, 89106, 89107, 89106, 85110, 80118, or 82121

lan

Czse priority 8 determinsd m the order in which the eritents are Heted shove.

Befors HHI 1:
NVHHP 321 will contact the primary resedent to afrange 3 tome and d=t= for HHI [ to be
conducted: the dete of first conteet, on which 2 verbel apraement tn participate 1= acquited will
be considered the “Open Date™ of the c2se Activities to be completed prior o HHE | melude:
1. The ezs=-will be 2ssigned to = primary HHS, hersby refarred to a8 the Casz Manaper
(CHE
2 The scheduled cors will be entered miv Loms Notes by NVHHP steff amd 5 wesldy
schaduls will be smadad to all WVHHP staff the-week prior to the schaduled
mepection(s). The weekly schedule will melude:
The date the cass was opened
The clisnt’s primary contEct mformaticn
The street address for the home tobe asseased
Dhractions for conducting’ 2 HHT anly, o both =n HHIT znd 2 I=ad (Ph) mapection
Additions] cass notes; mehidmeg the refeersl soures of the new clisnt
The ==signad Ch znd the NVHHP st=F member 2ssioned 1o later dat= check the
Hew £ase

frm P
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g The case qualifymg datz (1.2, ssthmatics. children <6 years old, children =6 =nd
=17 years old. 2dilts =63 years old homes built prior to 1978 =andorhomes m
terget zip codes)

A phon= 23]l confirming the sppomiment will be mads the day pﬂnfu:rthf'a_hfmﬂedHE] 1,
(NVHHP=taff should be notified of 21l appomtment canesllstions). Priorto HEL | fhe Chlwdl
prepare 2 ease folder for the new chent and = “1* Vit folder; this includes (one of each, at
TN
Csze Manapement Plan
Consent Form
Lepal T yzbility Form
Resident (Jusstionnaire
Pre-Hesalth Aszessment
Educationz] Assssamant
Child Saefety Supplemant
sSuspected Asthma Supplement
Asthma Supplement
10 Asthms Educationsl Assesament
11, Visusl Assessment Checklist
12_ Blenk pizcs of papsr for the drawing of the homes layout (“mep™)
13 Beal Properny Parcal Racord
2 Obtzmed from the Clzk County Asssssor webpaze located =t
hip o clarkeoumtvmre pon/deps ZsseesorPazss RecordSearch s5pm

400~ L L e

AND, of zppheable (homes with children with dooument=d slevated blood lead l=vels (EBELLz)
ot znv homss constrcted befors 1278)
i4. Eead] mvfsugmﬂn Csstionnatre
£3. Paint Shests for KPF {X-R=y Fliorsscence) tesults recoedme
16 Additonsl szmpling shests (Le Sod, Dust for homes with EBLL chidren)
17. A copyof the Environments] Protection Agency’s (EPA} The Lead-S2fs Cartified Guide
to Renovate Picht brochure m either Englich or Spanish. 33 appropriste

The CM wnll fill m z= much mfcrmation 25 pozsible on the forms, pror to gemg to HHI 1,
melidmz

1. The csse numbet (remeved ffom the “12ad and HH Inspechon List” dztshase on the:
UNLY Healthy Homes sepver)
Clent contzct mformation
Property pagord mformation obtamed from ths Clark County-Azseszor Pzl Proparty
Parcel Fecord

Laed Pk

"'al::‘-.m:l. (Ph) mspsction = to be conducted: the fellowme scirabies mustalso wke place preor to
HHI 1
I l'hf- XEF mayzer and Getger Comtsr must slso be retrieved from the Unieesity of
Neveda Laz Vegss (UNLV) Environmentsl mnd Ocrupations] Heslth (EOH) Isboratory
by NWHHP staff ramed in Radiological Safety mnd Tramsportstion
= Prim to zlone this equipment off campus, spproprats trevel documents (“Fisk
hanzzement mi s zfety: Shippme & Becstving Radicsctnre Matersl Instractions for
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Dirovers™ and “Radoactve Msterial Transporenen Checklist™) must be completed
=nd faxad to the UNLY Radiclogical Safsty Office (B30 =t 022034590

The Chd will lso ensurs that = camers (with 2 charged battery), tempersturahumedity detector,
carbon monaxide detector, refriperator freszer themmometers. and moisture matet E-"b'fﬂEEhlﬂ]
HHI 1

Addition=l lead sampling squpment should 2lso be t2ken to homes with EBEL cases mcludmez:
ditposabla ploves; ghost wipss. plaitic sampls tbse: ste For homes with EBLL s pleasassa
Appsndix A for specific protocols regzrdms the preparation for znd complstion of raquirad lead
{Ph) sampling =twifies,

Dering HHT 1:
Tha CAL accompanted by 2t Jezzt one other WVHEP staff wismher, will condnct the HHT | I
the sscond staffmember 15 not 2 NEHA-cenifisd HHS, than they must admmister the forms md
guestonnzires and act a5 HHS 1 (duttes below), '“hﬂEﬂ'lEthlﬁEliChiiI‘EHEES 2 (dunes
'htluw} ad conducts the visual 2ssessment If both members 2r= cortified HHS:, then sither
member may comiplete sither sot of duties, s HES | o HHES 2 but it 13 recommended that the
CM perform the duties of HHS 2

HHS 1 Duties

Complete the Conzent F oqm with the primary resident (R = home owner)

Complete the [epal Tishility Waiver with the B

Cﬂm}lete?m!mﬁﬂwlﬂa&iias&dl{m&s zection on Pape 1 of the Lesd

Investigztion Cheestionnaire with the BL1 (if applicable)

Complzte the Ratident Crusstiommairs with the B.1

Complete the Pre-Health Assessment with the R1

Complete te Educationsl Assessment with the Bl

Complste the Child Safety Supplement (ool for homes with children zeed =50

Complete the Suspectsd Asthma Supplement (enly for B1 who reported respiratory

defhirulties without 2 respiratory disessa diagnosis on the Pre-Heslth Assessment)

2 Complsts the Asthma Supplemeant {only for R1 who reported mm asthms dizenosiz on the
Pre-Health Aszessment)

10, Complete the Asthma Edneational Asssasment with the B1 (only for BL whe eeported
ANY member of the housshold’ as having an zsthma dizgnosis on tha Pre-Heslth
Aszsssment)

11, Complzte the HET P of Seuthem Nevads Weathepestion Contect Form (only for 1 whe
report ensrgy =fhosmey sieed m the home which are supported by the wsual
obzervations of the HHS 2)

12 Inguere with the B1 gegardme additions] child housshold members (zped =5 throush
<18), with diagnosed or suspectsd asthma for whom the R} & willmg (and legally
muthorzed: 1.2, bml-l:rgmﬂ child. step-child, ete; of the BL 15 not legally authoriz=d. =n
ddiionz] consent form must be obtzined from the child's parent o legel puzvdim) 1o
provids addinonal heslth mivrmation

= Iithe chuld (CLY 15 permitied to participate
1 Complets 2 Pre-Health Assessment with the Bl on belalf 0 C1

Lkl o

50 1 Eh i b

190




n. Comptete the Suspected Asthme Supplement with the B2 on bebalf of C1
{only for C1 with reported sesperatorny difficultes without a regpustony
dizeazs dippnosis on the Pre-Health Ass=ssment) - OF-

. Complete the Astimz Supplement (only for C! with 2 reported 2sthma
dizpnosis on the Pra-Heglth Aszessment)

b. Completeitems i through il {sbove) for any additional child residents agéd
=6 throngh <18 (with dingnosed or suspected asthma] for which the Rl is
willing to allaw participation in the NVHHP p

13, Inquirs with the B tepardme sddibonsl child bousebold members (aged =8), for whom
the B1 i3 willng {mnd lesally authorized: 1 = biclogieal child, stepchild, eto; fthe Rl ss
not legally anthonzed, =n =ddmons| conzent fomm must be obizined from the child's
parent or t=z=l guardizn) to provide 2ddftonsl heslth mformsation

: [tﬂrnﬂh:ldat?“m pemmitted to partisipate:

1 Complets 2 Pre-Health Azzessment with the B on behaif of C2

. Complat tha Suspected Asthma Supplement with the R1 on behalf of C2
(only for €2 with reported sespuatory difficulties without 2 regperaiony
diseazs disonosis on the Pre-Heslth Assessment) - GR-

. Complsts tha Asthma BupplenEnt (only for C2owith 2 reported z5thme
dizgnosis on the Pra-Health Assezsment)

b. Completeitems i. through il (above) for any additional child residents aged
<# for which the R1is willing to allow participation in the NVHHP program

14, Inguire with the B] recardmeo addinonal adult housshold members, apad =63, who 2re
pres=nt duving HHI | and swho may be willms to provids thefr hezlth mizrmation

a Ifasecond sdult (B2 = sacond resident) ts willing to participate:

1 Complsts an sddinonz] Consent Fomm with the B2

it. Complets 2 Pr=-Healh Assessment with the B2

wi. Complete the Suspected Asthma Supplemant (only for the B2 who

1eporied res pratory difficulties without 2 respirstory deeass dizenosts on
the Pre-Health Aszessment) - 0R-

tv. Complete the Asthma Supplement (only for the B2 who reported @
aathm= dizonosts on the Pre-Health Assessment}

b. Completeitems i through iv. {above) for amy additional adult residents (aged
=65) willing to participate in the NVHHE program

13 Inguirawith the B rezarding =dditional sdulthousshold members relsted to @ sthmatic
child sped =18 with ﬂ'.LEEﬂiIBEde suspected asthms who 2re presant durime HHI | 2nd
who mzy be willimg to provide their hezlth mformation

2 2 third sdult (B3 = tetieny resident} iz willms to paiticipats:

i. Complate 2n additionzl Consant Form with the B3
i Complete 3 Pra Health Assessment with the B3
ii. Complete the Suspected Asthma Supplsment (only for the B3 who
reported respostory difficultes without 2 respostory dﬁeas—edimmﬁ on
the Pre-Hzalth Aszessment) -OR-
v, Complste the Asthme Supplemsnt (ooly for the B3 whe reporisd m
zgthme dizpnos:s on the Pra-Haslth Asseszment)

b. Completeitems i throngh iv. (above) for any additional adult residents (aged
=18 with disgnosed or sospected nsthma) willing to participate in the
NVHHF program
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16, Complste apphezble componsnis of the Case Manzrement Plan form; to ensure that no
dooments 2r= overlooked: = follows:
2 Check "Te:" pr "o regarding the completion of 2 le2d mspection
1 HEYes", mm.pl.ﬂteﬂ:teiﬂf;nd MSPECtor Dame
. If “Yes", check sppropriste boxss 1o mdicste the proper complstion of
listed documents
. IE*NNe", eross out the lezd mapection section
k. Check "Tes™ mvmim_. g the completon of the mitial heslthy homes visit
L C‘u-mplen the dzt= znd addinonal mspactor names
it Complste the documents char to ensme 2l requived forms were
complat=d
tin. Check spproprate boxer o mdicats the-proper ehon of achvities
(“Consent segmed?, “Cegal simmad™, and “Copees 10 HOT)
17. Plars 2l cas= dncuments m 2 *1= Visit Docs” felder

HHE 2 Duties
1 Infumths R thatvou will be conductmy 2 full room-by-room visual assesymant of the
home and inquire o theee are areas of e home with which vou should not snterzes not
-allpwed by tha B1's roguest
2 Utz the blmk piece of papsr o draw 2 home laviout (“mep™)
2 On the map, mdicate:
1 The case number
i Thedat=of HHI |
i Lzhel each room untque area 23 follows:
Fromt vard
Bacloverd
Intersor Entrivway
Livme Foom
Dinmg Foom
Hitchen
Garzps
Bedroom |
10. Bedraom 2
11 Badroam 3
12 Bedroom 4
13 Bathroom |
14 Bathroom 2
13 Bathroom 3
16 Hallway
17. Stzmess
. If ny addinons] rooms 2re present they should be identicslly lebelad on
both the map and Visuzl Assassment Chacklist (VAC) form m the
columns prosided
¥, Lzbel, on ﬂ:tem.ip any sddittons] roema which =xist, but which =re
maccessible for subsequent observanion (ié, at the R1%s requast dusto
the presence of a hazard. etc)

= - R P
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3. Place the refnoerator and freezer thermometers mie the mostused refrigerstor m the
home, regerdless of location
4. Conduct z visual zzzeszment of all zceessibles arszr of the home weing the Visua
Azzezsment Checldist (WAC) form
2 Onthe VAC. tfnot already filled m_mdicate
The case mmaber
{heck the Pre- checkbox to moicate thet the visti HHL 1
The dzt= of the zzssszment
The name= of the HES mmiu,c'u:ug thewsus] assessmeant
Wits m any addittonal rooms {1e Bedroom §, Bathroom 4_=ic.) min
blemk columns of all zection headmes, = dictated by the map
b, Usmgthemap 2z vourguide; mdicate “007 (mdscatmp that 2 room does not sxist?
m the frstrow,_ under ezch sppropriate column heading for non-=xistent arsas
t Drawzvertical lme from the “00" in the fist box dewn theough the sntire
column to mdicatz 30" should be dats entered for 2ll subsequent box=s
i Follow this same procedurs 3t each ssction hreak for clanty
¢ Usingthemap 25 vour smds, indicste “657 (mdicsting =n ares that 4 inaccessible
for any geason) m the first row, under each appropeiate column headmp for
macoessibles sress
i Drawzvertical lme from the “687 in the fost box down theoush the sntire
zolumn to mdicatz “B6"s should be data entered for all subsequent boxss
i Follow this szme procedurs ot szch zaction brezk_for clany
. For dats entry purposss:z prJ—EIled “00" takes pra:a:‘éa:l.ce overa 6
d Checlt each sccessible 2rea for EVER T observation listed m the |effmost colmmn
of the VAL under the followmz sactions;
Indeor Ay Quality
Pb Prevention
Structurzl Elenients
Pests
Energy Efficiency
Detactors
Clzenlimess
F=cord all visual =zs2353ment resultz 33 follows:
t I the obsarvetioncondiion 1z WOT chssrved smply lemve the
correspondmng box BLANK
. If the ohservahon condition 15 observed, wiite %17 m the corrasponding
box

a F Al

4 . R
BiEadRp.p

Ly

1, EXCEPTIONS fof recording observations on Page 2 of the VAC,
= For smoke detector and carbon monexide (CO) detactor
ohservations:
1. Lzave the comespondme box BEANK ifno detector
swizts m the s '
. Write 2717 mthe correspondme box of a detector s
present, bt NOT workme
i, Write 22" m the corresponding box if 2 detector is-
present AND g workmse
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iv. Wri 277" in the corresponding box if 2 defector &
presant, but it 2 UNENOWN E the detector &
woerkme

b. For cleanlmess and clutter observaions:
L EVERY accessible erea. should havea ™0, 717
"I written m the correspondme box to mdicate 3=
fnllowes.
L The ares m qieston was not dem = 07
someclemn =17, glsan="2"
. Tha arez mtasmn k=d 2 high level of
clutter =07 2 medmm level of dutter =
“1";a tow level of clifter ="3"
£ For homsz with permament residems nefd.:-ﬁﬁ chaek each accezsible arez for
every ohservation listed m the 1sfimost column of the VAL wmder the Adults =63
saCtion
L Fecord visusl =ssessment retults in this-saction 2= follows:

1 If the obzervetion condition 15 WOT chserved, smply leave the
corrssponding bex BT ANK

2 If e obearvation condiben 5 obsstvsd wite 2 WUMBER m the
mrespandmﬂ box, 1i!iI:l.i:']:l. 12 mdwestve of the number of matances
of zaid ohservation

2 PFefer to Appendix B: Injury Prevention Counts for
sxamples regarding appropriste comime =nd recosdmg of
MEENCEE
Forhomesvwith permen=nit child residents apad =6, cherk sach aceessible ares for
avery chservetion Hated m the lefimost column ofthe VAC mder the Children <6
EECHEN
L Uise 3 meter sock or spprommate the baipht of | meter. to beused as 2
puide thronghout 211 arens; thne 3 the hejght from the floor, imder which
=n ohearvation should be recorded
t Rezcerd visnal ssssssment results m this ssction 25 follows:

L If the observahonconditon 15 NOT observed af =l or & NOT
observed at 3 distanes of =1 mater from ‘the floor simply leave the
correspondmg box BLANK

1 If the observaton/condition 15 observed, within = detenes of =1
meter from the Aoor, writs 2 NUMBER. in the coréezponding box,
which iz mdicative of the mmmber of instances of said obzervation
countsd

2 Fefer to Appendin B: Imury Prevention Comnt for
examples regardmy appm;mazf coumting znd recordmEe of
mefEnces

h OnPaoe 3 ofthe VAC obtam snd record the followme:
v Uizethe carbon menexides (O0) detector to determme the presence of CO:
L On the fost foor ¢f the home n the Tivme Room.
1 On the'second Soorof the homs, in the Hallway {if applicshle}
i Usze the temperstore’relatiee humidity detestor o obtem the temperatnge
(m dezr=es Fehrenheit) md eelztive humbidity (28 2 pereentass)
I Ouside:

I
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1. O the first floor of the home; m the Living Room

3. Onthe zzcond fleor of the home m the Hallway (i apphicsble)

m. Uze the mfrersd bezm of the temperaturs detsctor 1o obzm the
temperamrs of the hot water at the kitrhen fsuset

. Rerieve the thermometers from the primary refticerator md freezer o
racord the corresponding femperaiures

v, All boxss m the Readmes section should be complated with sither =
measured vzlue or one of the follownig dats entry codez.

. Ifnot applicahle, record “NA™ m the correspondme box

Ifthe readme could not betaken record “2T mn the correspeniding

13 b

box
3, Ifthezrez requived for the rezdms 15 marcessibls, record “T" m the
corresponding hox

vi If not fillad m prier to HHI 1. tha livable square footage of the home can
be obtemed from the 2zl Propery Pamel Racord of must be
obtzmad estonated by the P1 {nsceszary for mobile homes)

t. Complat= the Addinonsl Notes section of the VAC, 22 neaded
i Notes may mchde expensions or detils of chservations, dEscrEpancEs
betwesn s2li-reported mivmmation ang subzeguent obsenaions, 2dditiond
£zss notes not caphirad on aother form, =te.
1. Tzke pictores of spremous bezlthy homes meopes, parmeulaey of seuss for which
vou would fefer the chent 1o 2 community parinsr for additionzl 2ssistance [1f
applieshls)

HHS 1 and HHS 2 Shared Doties (for homes that slse need lead mrpactions — homes bnnlt
priot to 1978 or homes with EBLE children)
i, Complete the Buildmpg Counditton section on Page 3 of the Lezd Invesheoshon
Cssnomizmre
2 The resulis of the Buddme Condion sss=ssmeant should sdentfy:
v Deteriorating pamted surfzess
o Arezs of visible dust or pamt chip Scoumulaton
ut. The presence of any significant structural or mosstarerelsted problems m
the home (of applicablel
Take apichures of the home sxterior, ncluding the street address mumber if possible
Puion 3 dosmeteris)
The followme arnons must be complsted by an Environmental Frotection Ao=ney (EPA)
— cartified Lead Risk Assazsor
= Tumonand calibrete the EF )
t. Tale= =1least 3 calibranon check teadmas of of least 2 seconds each mmd
racord results on the Calibraton Form found i the XBF case
1. For =oy mepection lestms Jonger then four howrs, the calibeahon
chisck mist be repeated. and for =very 4 hones thereafter
b, Usme themay drewn durme the healthy homes visial sssazsment svstematiestly
1zles readmps moeach yoom
t Check pemt on wallz, doors, shelves, fleors. md famiture, 28 will 2 all
friction, mmpact and chewshle surfaces. atc
. Toke stl=ast one XRF readms on each testmg combinstion m each room

b ks
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i Check addimons| substrates m the home thet zre potentslly lead-
COmfEmng
Tal=
Poreelam
Vinyl
4. Emr
. PBecord results (this con be donshe any NVHHP steff member: no spenial
ceftification required) on Pamt Shests, mcludine-

‘Substrate tested
Eampmr:ni tasted
Color of pamt substrats tested
Conditenn of i paint substrats tested

= Imdicated 25 "Intaef™, “Fan, or “Po™
Location/ar=a of the component tested

2  Asudennded by the map
Numeriral r=sult from the XBEF
Cods z550ciated posithe negative indicator

2 Valu=s pver | 0 moow® zre considered pesmve, 22 such

*~"should be emcled

b. Values umder 1.0 mg on® 2re considersd negative, a3 such
) “-"should be circled:

%, After completms 2l enpmal readmes m the home retom o ten rmdomly
select=d pomts. which wers previously tested to perform repest XRF tests
for quality contral/'quality szsurence

1. Pzcoed the results on the Paint Sheets m zn identice] foshion, but
mdicats that the readmps &z 3 "Fepeal’ m the Notes saction
vi. Tzke photegraphs of all lead-positwe components
1, The lpcation of pichor=s tzken in the homeshould b= recorded on
the Caze Manapement Plan form
. Calibeztz and tom off the XEF
t Teke avlezst 3 ealibrzation check raadmos of =t 1225t 2 s2conds 22h and
record results on the Calibration Form found in the XRF caze
d For bomss with EBL1 children  completz =dditons] ompling activities =
ouflmed by Appmdm A

!ul !.J i

_.t..!u.l!_:r—

L

e

After HHI 1:
After complstion of HHI 1, the following zctivities should be conducted to sccurately debnief 2

TERSC

1. Downleed XRF dats to the server under the sppropreate case folder (if spplicabls)
2. Downleed pictures to the server under the 2ppropriste case Solder (i mrpleshle)
= Lzhel pretores (Ficturs 1, Ficturs 2 ste ¥ 2ccordme to the order histed on the Caze
Manzgement Plan
3. ‘Enter the czsemto the “Leed 2nd HH Inspection Tt” datehase. 25 2 place holder
2 Atmmimum, dsiz snter
i Tl=case number
g. ThePl name
it The date the fst mspechon was completad
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1w, Thename of the mepecions
4 Upds=te the “Cass Tracking” d=tshass with®
Caze number{z)
The dat= the cas=ws opatt
Case stahis
Crze manpoer
St=ff mamber assimned by datz check
Indteat= “PA™ fornot zpplicablz felds
3. Zend zeozze note eomul to WVHHE staff. which moludes;
2 Hesults of lezd testme (if mplicshls)
b. Brief summary of identified Healthy Homes issues

S-S

Withm 2 wesks from the complstion of HHE | th= following activities should be complat=d’

1. Completsly enter data from HHI [ (mdicate completion by mitisbme mdrndis]
documents, 3= wll a5, ipdatmg the “Lead and Healthy Homes Datz Entry™ saction on the
Czs= Manazement Plan) mito the followme datsbases:

“Lead snd HH Inspection List” (datz throngh HHL 1)

“Lzad Ingpection” (if applicable}

“Resident Questiormarr="

“Health Cluesnonners™

“Eduration”

“Visnal Azzessment”

“Tuspected Asthms Supplement”™ (if applicsble)

“Asthme Supplement” (if zpplicehls)

“Asthma Educations] Assessment”™ (if spplicsbls)

“Child Safery Supplement™ (o applicabls)

Updats the Case Mansgement Plan reparding any missag case documems (if applicable)
Complers the XREF excal fils with mformanon collscted on the Pamt Form ( gpplicablz)
W= the Pesidential Ervironmental T=ad Hzeard Investipation Feport mnd post the
completed report to the appropriate folder on the server (if ;pulﬂ:a]}]:a':l

= E-mail NVHHP st=ff regardmg the completion of the repert for the addimon of
signstures, forvarding to zpproprsts commmmity parmers, md mailing o the
home ownet

5. Waote the Heslthy Homes Assessment Report and post the complefed report to the
spproprizte folder on the server

2 E:mul NVHHP si2ff repardmg fhe complstion of the report
b Place 2 copy of the sumed report m the “2*2 Viant” case folder
&  Email commmmtty parmers with referrsls (of spplichla)
2 Includs ths name nd zddress of the NVHHP cient, the resson for the raferrsl
mnd-mquuwre ghoot the elighility of the chient (copy NVHHP 5t2if on the s-mail)
1. IfaHFI P of Southem Neveds Contect Form was completed st HHT £ on
behalf of the 1, ndicate this in the contact &-mail to the soency

Update the Casa ".imE—:l:lEutle gection entiled “Faneattons] Healthy Homes Visit™
=z For =y section on the Educationsl Assestment or Asthms Educational

Aseszzmentwhers two or more quastions were missad, mdseate that the B1 neads
tergeted education (or mdicsts that none = neaded)

‘—"r"'Fl'r_rq o fe g

L Lia b
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b. Indicste which “Intervention: Tools™ will be provided to the Bl based om
r=sponses from the HHT | questionmanes and Visual Assessment (or mdicste that
nons-are nesged), md*u.l:'ﬁng

+ Carhon monoxids detactor
i Emsrgency contectmamnet
i Smoke detector
w. Fie extmpmizher
v. Fustzid kit
w1 Moo-zlip g beckmg
wn. Bsfteries
. (Garbage con mid lid
% Inteorated Paut hlmmzpsment (IPM) supplies
1. 'Gal bait
2 Boricand

Lati e Wl P b=
5
'

xn.  Asthma manspement suppliss
1. Allerpen-reduemg pillow covers
3 Allergen-reducing mattress covers
xm. Othar
¢ [ndieate winch “Referrals™ were gven 1o the R, based on responses from the
HHI ! gquestiomnatres and Visuzl Asssssment (or mdicat= that nons wer= grven)
i. EXCEPTION: The: NVHHP does not currently provide referrals for
rentel properties: only owmer-ocoupied homes con recane referrals
8 Aftercompietion of datz sntry 2nd renort writma, place the cas=mto the box of the
NVHHP seffmember assignsd to chiack the scouracy of the dats entry

Befors HHI 2
The HHE 2 will h:z scheduled by NVIHE staf mywhers from two to four wesks afer the
completion of HHI 1. A phone call confiming the sppointment will bz mads the day priec to
the schedulad HAT 2 (NWHHP st should be notified of 21l sppommsnt canesllations )
Actvites mhammpletedptmmthEHHI 2 melude:
1. The CW will prepere = =22° Vis" caze folder for the dlient this meludes,
2 ThaCze "'.izl.m_emthim:L (traneierred over from the “Ist'Vis :I!" raz= foldar)
v Befer to the Case Manzosment Plan to detemmme f any mizsmg
documants nead resolubon st HHL 2
b. A& NWVHHP Eduration=l Bookleat
v Any educationel deficencees dennfied by etther the Educanonal
Aszesyment.  the Asthms Educanonsl  Asseszment  or other
comrmumicstion - sheuld be luchlight=d tnderdimzd in the: Educarional
Booklat for farpsted education =t HHI 2
¢ Oneprmted capy ofthe completed Healthy Homes Assessment Report for the B

198




v Onesigned slectromc copy of the Heslthy Homes Assesament Report will
remam on the WVHHP server m the sppropriste cszz fl=
2. Collection of mtervention tools to be provided to the I, s mdicated by the C=e
Iiznazgement Flan snd the Healthy Homes Assessment Report

During HHI_"‘
The pupose of the HHEL 2 & to provide specific, tzrgeted aducation to the B, besed on the
Seven Prmciples of Heslthy Homes, 25 wall 2s addinonsl NVHHP project 2ims (ensrzy
efficiency sustzinsbility and 2sthma). AtHHI 2. the HHS¢ sheuld:

1 TDhsouss the Hesltiy Homes ﬁ;sessmen.tRi-me

2 Favisw the “Generel Becommendations for = Heslthy Home™ secthon
b Discuss the “Tdentifiad Hazlthy Homes Tssuss”™ s2chon
i Highlight the specific racommendations provided to address sach fssue
i If no heghthy homiss 1esues wers identified, reinfores pozitive behaviors
and sncourags contmued schon
c. Discuss the “Tdentrhed Asthms Trggess™ sectiom (xf applicable)
i Highlisht ths spscific recommandations providad 1o 2ddress zach iszuz
d Discuss the “Assistance Provided by the Nevada Healthy Homes Parmership
Progeam” s=ction (if applicable)
i Highlight the specific mtervention ol provided by the NVHHP
1. Whers possible, demensteats the proper uss of suppliad twols
2. Dhscuss the “Peferrals Provided by the Neveds Heslthy Homes Parmership™
‘section (if apphesbls)
v Heghlight the specific ss5u=3 mad correspondme commumity parmers that
may be zhle to assatwth the remedistion of z5d #anes
i REMINDER: The NVHHF does not currently provids refeerals for rental
properties; ooly owner-corupied homes can receive referrals
Discuss the NVHHP Educstions] Boollet
L Describe the orpenizetion znd usefilness of the Educational Beoklst

P

i Section-by-section,  discuss  ghlishtedundedmed  stztements  that
cotrespond to missed questions on the Edurations] Assessmentpr Asthms
Educanonsl Aszzezsment

1 IftheCase Momopement Plen mdicates that “No tzrpeted sducanon
iz n=eded”, briefly dizruzs the Educations] Booklst 25 zwhols
il Highhght the “Rescurces” section fo encourase the B to s=ck ot
additional sernices that may positively contribite 1o the heslth mnd safery
cf the hom= znd &= occupents

After HHI 2:
After completion of HHE 2 the followme sctivities should ke condurtad to zecurat=ly debriefa
caze:

1 Updzte the “Lead mnd HH Inspection List” detabase (dats throngh HHT 3

1 Aftercompletion of datd sutry_ place the czse inte the box of tha ‘\‘h'EHPII:ffmﬂn]:ﬂ
assirmad to chack the sccuracy of the dats entry
Send 3 case note a-mail w NVHHP st=f

1f e caze mcludes @ zsthmate participent. the followmg sddibonsl actomss shouldbe
completed by the Chd after the HHT
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Contzer B, by phons 32 months sfter HHT 2 to maquirs shout the health stemis of the
-zsthmares-m the home, zny new feelth ssuss, and 'ornsed for referypals
= Update the Caza himzcement Plan scoordmely, mdicatme:
1 Anupdats on the child's health
n [ mtervention tools green st HHT 2 arebemeuhlized
fr. Whethsr the child currently has zn zsthm= z-hon control plan
v, HtheR! hes vy =dditionsl questions or requests
Should contact with the B not be 2chisved affer thres soparst='ztempts. an zsthmsz
newsleter from the NVHHE will be zant '
2 Thenewsletter will contsm sugoeshons forreduomp 2sthms tngeers mothe homs,
advice shout getme an ssthme senon control plan. ughliphted local resowrcels )
znd other pertinent zsthma-zpecific education

i

Before HHI 3:
The HHI 3 will be zcheduled by NVHHP staff svwhers from four to ix months zfrer the
completion of HHI | A phone call confirming the appomtment will be mads the day prior to
the scheduled HHI 3 (NVHHP staff should be notfied of 2l sppomtment cancellations),
Activities to be completed prior to the HHI 3 meude
1. The CM will prepare 2“3 Visit” case folder for the ceent tius meludes;
The Czzahlmogement Plon (fransferred over from the “25 Visn'” caz= folder)
Besident Qrusstionnaive (mdicat="Post”)
Post-Heslth Assessment
Educationsl Assessment (mdicats Post™)
Child 8zfety Supplemn=nt (mdicats “Past”, i )
Suspscted Asthmaz Supplement (indicass Post *, 1f appliezhle)
Asgthma Supplement (mdicate “Post”, if spplicable)
Asthma Educations] Asseszment | i::Lfti;::m_l “Post”, if applicabils)
Vizusl Assesament Checklist (mdizat= “Post™)
A capy of the home Izvout {“map™)
Program Evzluation
iFift Card Agresment
2 The Gift Card Azreement should be pre-filled with thenzme of the B mnd
the zssigned oift card number and pm aumber
1 A photocopy ofthe geft card should be lobelad with the approproste
212 number mnd mamtzined m the czse file
n The Accounts Racemveble:Gift Card Trackmg exicel shest should
:also be updated with approprist= mformanon, prior to oift card
dighursal st HHI 3

P it i el it

During HHT 3:
Tha CAL accompanted by 2t Jezzt one other WVHEP staff wismber, will condnet the HHT 3 I
the sscond stff member 15 not 2 NEHA-conifisd HHS, than they must admmister the forms mid
guestonnzires and act a5 HHS 1 (duttes below), whils the certfied CM acts 2 HHS 2 (dunes
below’ md conducts the vieual 2sseszment € both members 2oz contified HHS: fthen sither
membar may complete eitharset of duties, 2z HES | or HAS 2 bt 13 recommendad that the
Ch4 perfonm the duttes of HHS 2

200




HEHES 1 Duties
Complste the Besident Questionnatrs ywith the B

I Complete the Post-Health Assessmentwith the RL

3. Complet= the Educational Assessment with th= B1

4. Complete the Child Safety Supplement (only for homes with chidren aoed <6}

5 Complete post sszessments for ALT sppleshls documents completed 2t HHT 1 for the
Bl znd =y addinonal housshold residents (refer to the Case Mznzpement Plan for
necesssry documents)

2 [f=nydooumments from HHI 1 cannot be completed 2t HHL 3, mdicate the reston
on the Czze Mimmagement Plan

6. Complete the Program Evalustion with the B2

7. Complete the Gift Card Apresment with the F.1 mnd supply them with thetr s25iznad gifi
card

HES I Duties

1 Inform the B that von will 2zem be conductmes 3 ol rocm-by-room vl sssessment
of the home md mogurs if thers =r= zrsas of the home with whick wou shoold not
znter zre not Sllowed by the B1s request
2 Refer o the map from HHL  for locshon descriptions
= [ moyadditionsl rooms are present other then those predetermmed on the Visdal
Assessment Checkdist(VAC), 1=bel them spproprizstelv on the post-VAC fiom m
the eolumns provided

k. Indicst=. on the VAC, =nov moems which exist bt which sre maccessible for
subseguent ohssrvation (1., stthe B 's reguest dus to the presence of sharerd
eic.)

Place the refrigerator md frescer thetmometers min the most used r=froeratoy m the

homs, regardless of locaton

4. Condurt 2 wzual sszeszment of 20l zccessible afezs of the home usme the Visus]
Aszeszment Chacldist (VAC) form

2 Onthe VAC, if not slrsedy filled in. mdizats:
1 The case mmbet
it. Check the Post- chackbox to mdicars fher the visit is HHI 3
i The date of thezsseszment
. Thenmme of the HHS condnctmg the visnal assessment
v, Writ= m =y 2ddionsl rooms (i= Bedroom 3, Bathroom 4, ste) mio
blank columns of 2l section headmes. 25 dictzied by thamap
b Usmethemap 33 your mnde miicate "95" (mdicating that 2 room do2s not sxist)
i the first tow, mmder sach spproprizte colmmn hesdme for non-existent zress
i Diraw avertical lme from tee “097 m the fitst box dewn theough the snhiee
column to mdicats <807 should be datz entersd for all subssguenthoxes
wit. Follow this same procedure at =ech section brezk for clarity
c Usmgthemap as vour gaide; mdscate “06° (mdicatme @ areg that 1= maccessiole
for =y rezson) m o the fast row, under sach appropnzte column hesdme for
faccessible aress
vit Dirzw zverticsl line from the “66 m the first box down throush the entire
columm to mdiczte “567 should be datz enter=d for 2ll subs=quant hoxes
o Follow this same procedure at sach section bresk for dariy

LF
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d. Cheek each zcoessible zres for EVERY ohservation listed m the Jefimest column
af the VAT under the followme s=ctions;
= Indpor Aw Coshty
st Pb Prevention
xii  Stroctors] Elements
xnL Pests
®iv.  Energy Effictency
xv. ‘Datectors
xvi  Cleanlmess
e Record s visual sssessment results as mowcated m HHI 1
f For homes with permanent tesidents apad =63, chock sach zecessible srea for
svary obszrvanon listed m the Isfimest column of the VAC under the Adults =83
gachon
avit  Record visual assessment resuls m this s=ction 23 mdicated m HHI |
g Forhomes with permanant child restdents aged <5; check sach accessibls ares for
every obssrration histed m the leftmost columm of the VAT mmder the Children <6
z2cfon
svit Use-a meter steck or spproxmnate the hzight of 1 meter, to benzed s 2
puids throushout 21l areas; this 15 the hetght, from the foor, under which
=n ohservanon should b recordad
= Pecord wisual sssessment results mothus sechion as mdseated m HET 1
b OnPage 3 of the VAC, obtein =nd regord the readmpz gz mdicsted m HHI 1
Complate the Addinonal Notes section of the VAC, =5 neadad
xx Notes mey melude expansiens or detzils of obzervations, dizcrepancees
between self-reportad mformation and subssquent obsarvations, additiond
czse notes not captured on snother form et
] Ysing the Case Maneosment Plan for reference, t2ke follow-up pectures of aress
writh sovegions healthy homies ssues identified m HHI | (o gpplicshl=)
=xi The locaton of picurss t=2ken mothe home should be recorded m the
Additionzl Notes section of the VAC -and recovded op the Case
Aanag=meant Plan form
s Pichtres should be tzken in the sams location 20 those teleen m HHI 1,
sven of the healthy homes tssus(3) hos been medisted before HHI- 3

[

After HHI 3
After completion of HHI 3. the following activines should be conduetad to sccurately debned 2
=]

1. Dewnload pictures to the server under the appropriate case folder (of applicable)

2. Lzhel pictures (Post-Picmee & Post-Picture 2, ete ) accordmg to the orderlsted on the
Cass hMampgem=nt Flan

2, Send = cessnote s-mail o WVHHE s=ff

Withm 2 weeks. from the completon of HHL 3, the followmg sctivities should be completed:

L Completely enter datz from HHI 3 {mdicate completon by mibalme moevidoal
documents, &= well a5, updatme the 1224 znd Hezlthy Homes Detz Entry™ saction on the
Caze Menaeement Plan) mio the followme datsbases:

2 “Lead end HH Inspecnon List™ {dat= throngh HHL 3}
b. “Lezd Tnspaction™ {if sppliczhls)
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“Residant Jusstionmame”
“Hedlth Questhonnzirs"
“Education”
“Wisuel Assessment”
“Buspected Asthma Supplement” (if apphicable}
“Asthma Supplement” (i applicable)
“Asthms Fducanonal Azseszment” {if applicable)
“Child Szfete Suppi=mant”™ (if appliczble)
Affer completion of datz sntry, placs the cas=mto the box of the NVHHEP staff mamber

b G th

- g=sipned to check- the sceurscy of the datz sty

NVHHP staitwill updatethe “La:&'fril:kmz “dambsseand Csa hiznzpementPlm once
data entry i3 complets and case closurs oritstia has besn met

.2 Czecdosursomenz moludes:

i A czse myvolvme zn ssthmstie duld = dosed when one ofths following
otiteria 13 met
L. 4 child thet previously did notheve 2 primary cars phy=sician, now
hasz phvstoean

2 Thete has'been a reduction m smargency depertment phystcan
afftcs visits dusto ssthme symptoms
A child thiat did nothzve zn ssthma sction plan now has 2 corrent
4. Th= Asthms=Fdurationsl Assessmentscorshas mproved from the
miteal ‘t=5tmg
Ifins ncrtpﬂesth]fturmpfme onmny of the zhovemeasives from
HH1 ! twwHHL 3, than the ssthma eece will be cdlosed upon
delivery of the Heslthy Homes Ass=ssment Report. upon dalivary
of mterventon tools (if applicsble), upon complenon of @y
raferpad renovation (if applicable}, and upon complation of HHI 3
sctivitizs and dzk= manzpement
it All rememmg cases are closed when

1. Thes finsl home vistt, dotz menzgement and home remediation (5

Ll

L

applicabls) & complats -AND -
2 A'relationship has been sstablished with recommended locsl
resourzes (if spplicsble)

b. If the B withdraws from the progeam at anvpoint, the caseds dosed:
t After the Healthy Homes Asses ament Report kas been meiled to the
homeovwner and 20l datz menapement = complete
o Aceze will be sdmimztranvely clozadif:
v The B] fails to respond by phone (ormem method ofcontect) to WVHHEP

si=ff zfter 3 sttempls -AND-
. ThzRI faie to reply withm 2 wesks to 2 Ietter sentto residencs requestine
coniact
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Appendix-A
Szmple Collection for Homes with EBLL Cluldren

Dust Sample Collection
1. Equement

4

¥

Disposable wigpes
Sempls tabes
Drsposabls cloves
Maskmg tzpe
Templates
Ind=lible marker
Trash bag

Sample catry bap

m
Ewmhwﬁﬂvw

a2 Forenzic Anslytical Chem of Custody form
b. Bust Szmpl=form

Procedure:

L

b

Lia

Ly dh

i

Identify =rez whefe samplas) 32t o be collected, possible locstion of dust wips:
samples mclude:
5 Any surfzee that testad positive fof lezd with the XBEF
The principal plav room
Kirchen

Child"s bedroom

Entreway

Arsas imdergoing tenovation of remodelmg
Emr

:.;mplf tube usmg =n mdelible marker with the followms mfsmation:
Dust sample=
Lk d
Dzt
Location (floer, wmdowsill ete.)
Type of surfzes of relsvznt (carpst nile st )
Dimuensions or sr=a (m ) of theszmple collachon ares
Usme 3 clean dust wips, wipe off the =mplate before the fustuse, m betwesn collacting
each samplz, and =fier collsctng the lestzample
Loy ﬂ.‘rzm.p}_n=dm'nmﬂ:|.._destrai arza md adhers to surfzes with masking tps
Put dsposable ploves on md use mew gloves for each samyple collected
2 Do nottourh =nv surfece other than the wips after putting on the glove
Place wips at one comer of surface with wipe fully opened and flat on the surface
Eirst wimps pass 5 sule-to-side
2 (resp the wipe betwem the thumb and palm
b Press dovwn foamly
©  Wips side-to-sidewith 2 many “S” motions 35 arz neceszary to complately cover
the antire wips arez

HWRﬂvwEmwmmﬂv

. Second wipe paszia top-to-botiom

2 Fold wips m half with the contaminztad side Seme mward
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k. Once folded place the wipe ot the fop comer of the wipe =rez and press down
frmly with the palm and fingers
©  Repeatwiping area with “5” motion. but move im 3 top-to-bottom dirsction
9. Forthe fmal pass
2 Fold the wips m half 20zm (contsmmsted sids mward)
b. Wipsaround the perimeter of the wips arex
10, Aferwipmg, fold the wipe (contammated side facme mward) snd maert the wipe mto the
sampls tubs
11, Seal tha mbe
12, Bemove 2l trash (maskmo =ps, ploves, EII']I:u.dIilaaEmu:uhhaE
153. Bzcord the samplz on the Forensic -‘i.nah‘n{:al[:hamm Custody fom
14 Bepest steps 2 — 13 for ol szmples to be collacted
13, Before fmishing the dust sampls proceduire, one blank 2ampla shonld be collactad by;
z Pempvms 2wipe fom the packet with 2'new plove md shaking the wy DPE:[
k. Eedfeld the wipe 23 it occurs durmg the acmsl sampling procedurs, and maert
e = szmple fub= without touching sy surizes o object
£ Labsl the tube and record on the Chein of Custady form

Soil Sample Collection

. Equpment )
Soil samplmgz devics
Dhizposshls plovas
Dhust wipss

Sample mbes
Ind=lible marker
Tzpe mezsurs

Trash har

Sampls carry bag

Bt puf

b

Forms
2 Forensic Anslynieal Cham of Custody form
b Soil Water Szmplz form

FProcedure:
Soi szmples may be collacted 25 3 composdeconsistmg of3- L0 subsamples: It @ recommended
that of bare zofl = present, the tsmm collect =rles=t one sod somple prefershly from = ares
fraquentad by the child in the following mammer

1. Tdentnfy ar=a whers s=mpla(s) 15202 to be collected: possible locshion of soid s=mples
should include;
z The child"s prmofpal play erez
k. Aloag the dop line
. Mear the bulldmg foumdation
d. Emx
2. Dizprom where the samples =2 to be collected
2 Bamples teken slong the fommdshon drip lme shiould be on 2 straight lins; at l=ast
26 feet apart
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k. Szmples t2ken in plzy 2rezs or patches should be from smildistant pomts alons
ezch zxis of an X-shapsd gnd
Label szmple mbeis} usmg an mdelible markes with the followime miormaton:
2 Sod#
b Cased
o Date
d. Locshon (play s drin Iz sandbox. =)
3. Tdeslly, soil samples should be 2= mmiform 2s pessible 2nd should riot contain rocks,
stomes. sticks. vegewtion or other debris
Usine 2 clean dust wipe, wips off the soil samplmg davice befors the fist use and, of
samplss ars not composited, m between collectme sach sample
6 Use soil sampling device to collect the top ¥+ mch to meh saction of soi md transfer to
the sample tubs
2 All subsamples are colleczd m this manner. and placed m the same tuhs
After collectmo the last sample, ez off the sod samplmg device with 2 wipe miil all
traces of visible dirt have been removed
3. Disposs of zny trash mio the trash bas
¢ Pecord s=mple on Forensic Analvtica] Cham of Custody form
2 The sams fom that wes vsad to record dust zamples ¢an beuzad 2omm

Water Sample Collection

i

L)

1
2 Malpens bottle (1 liter copacity)
b Indslibls merker
2 Formms
= Foresic Analytical Chan of Custody form
b. Directions for Watsr Samplz Collachon fom
c  SodWater Sampls form

Procedure:
The zzmple should be collected after water hos been sitmp i the papes for ot least sic hours (1e
no water use duwrmg this period prior to sample collachom), Dhus to this requit=ment. 2arly
moming i3 the hést tme for collectimp = sampls, therefore the temn will lezve 2 1 liter Weldens
bottle with the child's family for them to collact the sample . An mstruction shast and = blank
Forsnsic Analytical Chain of Custody form will slso be provided to the fmily. The collsction
procedurs & a8 follows:

1. Usmean mdselible mavker ]absl 2 1 liter Nalomie sompls botle with the Case = and deaw
2 “Fill” lime around tha top rim of the bottle
2 Explam to the family the sopertence of following the mstructon sheet which detsils thar
: A minmum §hour penad durmz which thera & no water uze throughout the honse
mnst be achieved prior o = samplmp It is recommendad that the sampls be-collacted
durmg the szrly memme (hefore flishme the todet washme hands_ ete.) 1o ensure
that the nscessary staonant watsr condition axists
B Akirchen or bathroom cold-weater fauicet 4= 1o be uzed for szmplme
¢ Place the opened sample botle below the fancet and gently open the cold water t=p;
il the sampls botil= to the top md fum off the wetsr
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d. Teghtly cap the sampls bottle
£ Show the fmily what minmation should be fllad out on the forms provided
3. Advisethe family thet NVHHP staffwill retum to pick up the samplz snd paperwork the
followms mommg
= ﬂ}sig.‘u the task or water sample pick up to 2 member of the NVHHP st=ff

Sam Freparation and Shinmeant tothelab

1. Equpment
2. Collected sample bottlas
b Shippms hox
¢. Packmp matens
2 Fomms.
= Appropriate Cheimis) of Custody
b. FedEx Shippme Tahel

Pmcednrr
I Double check thar the sample botdes are propety labeled and recorded on the cham of
custody fommiz)
2 Ensufe that =l the lids =re securelt clozed
& For szmple bottles contzmmg liquid szmples. wrap the lidsz with parafilm to prevent
leaking and maintsn :a:n.p'le MIBgitY
Complate the chatn of tustody form with “relinguished by misrmation
Copy the chem of mustody form for the &=
Plzce samplebottles in'hox and sngwre they ar= securaly packed (use newspaper. bubible
wrzp, packme peanmuts, ste))
Complete 2 FadEx shippmp Isbal and talee packape(s) to FedEx for shipping

L e taa

=
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Appendm B
Injury Prevention Counts

Chservaton Id=nhiwcahion Example
AMzsme ant-slip bath Inateticem = If =2 room ha= T ues thatzr= mizsmenon-slis
and '‘orshower tread fOoUm of 222 tiead, that would becountad 2z 2.
Tdentrfied mp or 2201 InstEncem 2 A room 13 Toond to hizve 2 cords rom the
hamrds SOOI O e same pluz gome soress = wallkbway (they ars
tooether ) This would coumtzs L
hitssmp hand reils forstors | Instencem 2 A starrway has 5 stepeand 8 nussme 2
with =3 stéps L0040 OF 52 handrails. This would be counted as &,
Arcessible shorp objects instancem zroam | Lhers zre thres tables =nd ons count=rtop
=im orares teat all kavesmall objects below Tme This
wiotild be counted 25 4,
sllsrp 20oes on Instamcem zroom | 1 thls & found m s toom. ke fablz has 4
fumibmrescabimets <im orares sherp comers. This would becommbed as T
Glazz surfaces on Instancem 2 room | There = = t=blz top with 2 free pieca of glass
fumitiee'cebmets < lm of 2re This would be conmted 22 1
Frzharardz =Im Instancem zroom | 1 ieblz has 3 candles and T s=t of matches on
ofarez the table top. This would becoimted a5 1
Improperliy storad chemiieels | Instancem 2 room | Thers 2re chemiicals und=missth the Intchen
ofarsz smike (10 bottes}. Dhiors chamitals aes found
zrross the roomin = bucket (5 bottles) eornss
the room Thiz would be counted as 2
Unsecured ippinphassrd | Instence'm 3 roam | A hosrder homeis fovmd to have many
or zreg tippme kazzrds. Oneroom hes 2 lerpe won
=n imstzhle stand and 3 of the wall haovs
piles of stoffrestme zzamst them to the
ceiling This wouldbe coumted 25 4
Dianzemnis cords other Instancem 2 room | Thers zre £ miuonblmd cords thet hang below
strangul=non hazaed <im | orarss | meter and 1 mess ofloss cords on the
ground. Thiz would becomied 25 3
Chokmpe hazards <Im Inztmeem zroem | Thers o= three tsbles and ons countertop
of 2res that 21l bove small obpects below Im: This
wotld be counted 254
Uncovered outlets, powsr | Instence'm aroam | Arcomhes 3 imeoversd outlets, but only 3
cords misnzad or zreg wiould semally be secessiblete 3 small chuld
Thiz would be coutted = 3
Crtherimsafe conditions Instancem = room | Thers 15 2 set efhardwood stars withouts
of afed “safety gatz. The HO mdicstzs that the cluld

spends maatof this tmee upstairs. This would
b= eounted as 1
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Otharunsecured dropnme
hazard

Inzt=nce m 2 room
Or 2R3

The bacloyzrd of 2 home = Tll of trash,
mcludme buckests, old trasheans znd old
cookme pans: There are ¥ clusters of thasz
y=ms pdentfied. This would be counted 2z 3,

Unsecured poolspa

Inatmesm 2 room
OF Zres

There ks 2 pool and spam the barlyzrd
However, thepool mud spa are connzctzd
{spawater feeds mto poal). This would be
counted 23 1

Unzafe outdoor plaverommd
Squrpment

Instencsin 2 room
Of 2rEs

Ther= &=z playzround setin the frontvard
with 2 separate slide neathy (<5 & aweay),
Both ar= d=emed tmazfe This wouldhe
counted 85 2
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Appatides C
Defminons of Aﬂmn‘um_ mnd Terms Lgad m the Protocsl

1t Vistt Docs ... ... Heslthy Homss Tovestizetion. Visit ] Documeants

< Indicetzs, on the Visusl Assessment Checldist anvinaccessibils arzas

99 e Indicates) on the Visual Assessment Checklist any non-existent oreas;
mdizates on the-gueshonnaw=s anv not applicsbl= responss orrefusa
o mWEr aquestion

CL. Promery Chuld Bessdent; the firstchild for which veuhave samed
consent and hove collected questionneire data

| o SR Secondary Child Besident: the s=cond child forwhich vouheve gaimed

 consantand have collectad questionnaire daty
Casehimapement Plen - The document desion=d by the Mevadz Haslthy Homas Parmership o
track cazs eslzted progr=ss and doommentation fom e ppenmg to

case closure

Chiiccisse Case Manaoer; the Healthy Homss Sperialist zssigned toba the
primarymanzser ofthe eace mdte fallow the cae2 to complation

CO . Carbon Monoxsde; m cdorless colerless powsonons g3z

EBEY vy A child with =n Flevated BloedTead I eval; defmed 2= greater than
10pe'dl

Educational Booklet . The packet desienad by the Wevada Healthy Homes Parmership to
mirpduss participants o the “Seven Principles of Healthy Homes™. 35
well 25 addihonzl prmemples desmead mmportant by the Nevads Heaslthy
Honies Parimarship: the packet s uiad to provids teegeted education
and resources at the second Healthy Homes visit

EOH... .....oremreee- University of Nevada Fas Vaga: Department of Envirommental snd
Oczupational Health
EPA . _Untted States Environmmentzl Protection Agsncy

‘IBﬂJi’:}'Hﬂmaa E=iu|:a - Problems withm 2 regidence that are identfied 25 violanons ofthe
Mationz] Environmentsl Health Associeton snd the Wations] Center
for Hezlthy Honesme “Seven Prmemples of Healthy Homes™ (" Eeep ot
Diry”™ “Hezep 1t Clean™, “Keep it Pest-Free" “Heepit S=f=" “Heep it
Contemment-Free™ “Keap o Vennlated” | =nd “Feep o hl=mizmed™)
ar the Nevadz Healthy Homs=s Parmership 2ddiions] principles of
concem (Feep it Green” and “Keep Asthma Controlled™)

HHTL ..o ren— Bzlthe Homes Inwestization = two-prones=d mvestization mto the
haztth end safety of 2 residencs, determmad via ocoupant self-sepont
questonnaires and visual obsesvyztons by Healthy Homas Specialists:

HH] 1 Healthy Homes Investization, Vistt §; the firstof thres vists tos
participatmy resdence (questionnsires and visnal obaerations e
complatad}
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.. Bezlthy Homes Investigztion. Visit 2; the second of three visitz 1o 2

participatmy residence (Rrgsted edncation 5 completed; msrvanhon
tools and referrels ore provided)
Heglthy Homes Investigation, Visit 3; the thad of hume visms o 2

participating residenr={queshionnaires and sisusl obzervations are
comyplat=d}
Healthy Homes Specialist; cemifizd by the Manonsl Envirenments]

Haslth Associstion i conductHealthy Homss Investigetions

erenne.. B Orwnet squivalzntto Bl
«—Indicatzs, on the Visnal Assessment Chefldist that the sred required

for a resdmg was macressible

. Imizgrated Pesthimmagament 2 broad envecommental spproach 1o

safelyand =factvely reduce or elmmate pests

~omall devices or teols prowided to participatme homes, mean effortto

- addr=ss reportad of observed Hezlthy Homes Tssues m addihion b
tarmeted sducation. sxempls mtsrvention tools that may be provided
mrlids: smokes detectors, carhon monoxide detectors, firs
sxtmpuishers clemnmg supplies, Integrared Pestlhiznapement supplies
Allerpen-reducing pillow zand maftress covers, ke

. Indicates, on the Visual Assesgment Checldist any net spphicshls

reedme

- Nemonal Canter for Heolthy Housme: 2 natonsl non-profic

erganraton dediceted to makmg hemes =afe and healthy

Mationzl Environmental Health Associeton: 2 nottons] peofessions]
organizstion =mead 3t advancine anvironmentsl hezlth to provides=fe
snvpromments forall

Indicates. on the Visuzl Ajsessmfn.t{‘hﬂk]jst,m_g: readme thatwas
applicable but not mlen

- MNevada Healthy Homes Parmership; 5 cooperative non-profit Eroup

compnead of mambers from the Universoy of Nevada Tes Viegas
(UNLV), the Southem Mavads Health District (SNHD), fhe Navada
State Heslth Dvisson (NSHD), md suppormeheslth and howsmg
COMMUINTY PErmers

B

Promery Basident Home Ciwner; the owner of the residenca ond the
primary contact fof thecs=

Sacondsry Pesident my s=cond resident of the home over 3ge L5
veurs whohes piven content and provided questionnairs date

- Tertiary Besident; any third resident of the homs overage 18 years,

whi has green consant and provid=d questonnaive dats
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Brboprig, oo The names znd aumbers of NevedaHeslthy Homes Partnershup
community parmars, who may be sble to provide (npon qualificstion)
addinons] services and sssistonce to pticipaime fesidences

RSO, University 6f Nevads Tas Vepas Badinlopical Safety Office

vnLv._ Uniwersity of Nevada 1as Vegs

VAC e Visusl Assessment Chacklist; the too] develop=d by the Wevada
Healthy Homss Parmsrship for the recovdimz of wisnel abiarvations
mads withm the refidence

EBF _oiinicmicsi e S-Foay Fluorescenoe analyrer: handhbeld, portable devices for fe-
sdentificstion of slements] matersls (mcludmg lead [PD]) mvareus
subztrates
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APPENDIX H - CASE MANAGEMENT PLAN

i gealth

I :} = T 1 I i
omesy | . : ' all I || | | '
Case Management Plan (g | | L~
— ~
Referring Agency = st Dy Ve
Case Manaze; Chorse Diate (V) -_--;;.n.-i] Ly _. .
; 1 LRk u
LL A LA T T
Lead Inspection [f Yes [INo Date / Inspector
Docomenis XEF/Fictures Eeport Completed [Frogram hanager]
I Consent O O Download XEF# O Reportto HO
[ L=gal [0 Map O XFFdatminto Exesl | D=2 Date [
[ Travel Faxed [ SamplingForms | [] Download Pictores [ 5r——
ElCaliheation [ Renovate Right = [ Reportio Agency
[ AssessorRec Date /[ |
Wizzme Decumentz [IT Yes [ Np Descrmtion
Bzzson
Action Tzken DateBesobrad
Initinl Healthy Homes Visit [ Yes [ No Date | !/
Asthma Case [J Yes O No
Inspector#2 Inspector#3 aNa
Consent Stgped? [0 T2 [ Mo LegalSened? [0 T [0 N Copimtn BOT [0 T=: OHe  Rap? O Y= O Ne
. 18 ||E||g = | -
=8 |= g & e | |E G- .
e I re = " £ H
_: - 3 E hors = - - [ = é
Healthy Homes |2 8 | = = < =2 3 A ||& [= 2
Documents =2 = ™ 4 - - - = = Y |XN
Hesident x x S x S x| Ezsidant 1|0 ([T
Viznsl Aszessment x x S x S z [ Visnal =R EES
He=lth (FRE) Haelth o (&=
Edurstonm Edneation 1|0 [:[
Asthma Asthma o | o
S Asthms= 5. Asthma =EE]
Child Saf= Child 5af= O (O
Asthma Edurstiom ES % = x * = x | AsthmaEd B | &
Wimzme Decuments [ Yes [0 No Diescription
Eesazon
Action Taken DateResglved
Lead andfor Tnitial Healthy Homes Visit Picrores [ Yes [0 Ne
# [ Location Description # | Location | Description
H &
3 £
3 g
3 Hi]
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Educational Healthy Homes Visit [ Yes O No Date  { )
Inspector#2 Inspecror #3 ENA
Educational Assessment | Resources grven to HO Intervention Tools  [J EnerzvEn [T Bucle=t
Targeied Education £ Repont O CO Datactor El Gel Baxt El Mop
& Pry CEducational Booklet O Emergency= El Boric Acid [ Broom
[ Clzan [ Intervantion Togls O Smok=Detzctor [ GarbapeCan [ Other
0 Ventilzted [ Tarpeted Education O] Fir=Extmpuisher [5f Lid NeTools
[ Pest-Free Clother O FastAdEn £l Caulk Asthma Tooks
[ Safe O Now-slipBackme [ Sunpls Green. [0 PillowEncs
[0 Contzmmant-Fres [ Batteries £l Rao E Matt Encs.
[0 Meimtamed Sizes:
[0 Graen Eeferral{s) Contact Date | Reason Services
[0 Asthma

ez Toml 35
[0 %o Targeted Edurstion

Dite || Eligihility [ Yes [No

Asthmn Edocational =
Assessment Targeted Referral(s) Contact Date | Reason Services
Education
CuzTetsl 20 . N
Nesded? T Yes @ No |Date Eligibility {3 Yes (I No
Notes

Asthma CaseContact (Newsletter/Phone Contact)

Notan AsthmaCase [0

Healthy Homess AsthmaNewslensr B Yeer A Ne Dae |

Inspector

Eventiz) ] Yes Bl No [ Asthma Trigeer Eadnchion Section
[ Highlisht=d [ ocel Rezource Serves
Ba= || [l€Clemmg Tips
[0 Internat Lk
Event Bezerption [ Hashhy Homes Annommesmant
[ Otther:
[0 Crther
FhoneContzctAttempt B Yes B No Datz Inspector
Da ~ Child Health Stefus?
NeEme Clusstions?
Patonship to Child
Nead Requests?
[ Unableto make phone contast
Feferral” Bl Y= [ No
Notes
Referraliz)/ Contact & Ye: B Ne Reason Services

Diaie

Eligibiliy [0 Ves [ No
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Final Healthv Homes Visit [ Yes [ %o Date 7
Inspector#2 Inspector#} B
ALL forms callected? T T2 T Vo ALY entries complete? [ Tes [J Ne Copyaf Aap [ %2 [ITHo
=< | 2 g I|Ell= E| ®
=SR2 [E (2l 1 (L |l 2§
Healthy Homes _E i = 3 = E E = 2 ||& 8 =
Documents =2 = = i - & B £ = - |y [N
Fasident % = x [ x = | Essidant 1O (O
Visual Asssssmant 1 = X = X x| Vel 1O 8
Health (POST) Hezalth O[O
Edusznon 1 Bdweznon |1 (0O [O
Asthma{As mbeated) Asthma O[O
S Asthma{3: mdeested) 5. Asthma EE
Child Szfz {4z mdecared) Child 5=f= =]
Mz [from 17 visd] 1 = E = = = = = [ Map 1[O|O
Asfhms Educaton = = = & = = = | AsthmzEd EIE]
Progrom Evzluztion 1 x x x F: z x x| P Eed O B
Gift Card Agreement l = % % = % ¥ | Acesmeny [ [T [El
GiiCard 1 = % % = x » [GiiCzd |2 )0 (B
hissme Booumants [0 Te: O No Descnption
Bzasen
Auction Tzken
BaePegobved
Final Healthy Homes Visit Pictures L[] Yes LT 5o
# | Location Diescription # | Location | Description
: -
3 i
| 7
3 I
Lend and Healthy Homes Data Entrv
ElFb&HH Da= . [Data Checked Maotes:
O Initisl Visit [0 Second Vistt [0 Fmal Vin
Ef L=xd Date . | ™A | [ODstr Checkesd Hotzs-
[ oitial Vigit Dtz [ ®A | ODatz Checksd Totes:
ElFma Ve [Date - [ANA |[ODsm Checked Motss:
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Case Closure [Frozram Marsges]

Administeative [ Yes [ No
Contact Attempts: [7] phons (= cellz) [ Letter

[0 Othee

Bemadiaton [ Y= [0 Mo

Organization | Date Completed Data Entered/Initialk

CaszClosed [J Y= [ Ne

Signature

Case Notes (MNotes, Date, Initials)
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APPENDIX | - EXAMPLE HEALTH HOMES ASSESSMENT REPORT

. . INEVADA alth
| omesy

{ PARTNERSHIP BF

[INSERTDATE OF LETTER-REPORT]

Tlear [INSERTHOME OWNER TENANTS NAME],

You agreed to have vorrhome mspected by 2 team of Wational Envirommental Health
Aszpciation-Cartified Healthy Homes Specialiste tromed {o 1dentify health hazardsm
vourhome Theteam conducted 2 room-bv-room nspection of vour home to identify
commton isnies that could negatively affect the health of those ving there.

Arepornt ofthe findings fromthe 2ssessmentis attached foryour records and a Healthy
‘Homes Spacialist will go everthe datails of this report wath von  The report includes a
smmmary of what Heabthy Home: issues were identified (through sther vour
questionnaie responses or the visual mspection) and aleo mcludes supgestions about
what you can doto resolve sy issuss andimprove the overallhealth and safetv of vour
home

Itis possiblethatmary issues were identified dirmp v horrie assessment and it s also

poszible that mot all of the issnes m your home were detected by the Healthyy Homes

Speoiahsts: therefore. m-addihon to this report. vou will also be prosided with an
sducational packet that provides further tips for addressme many conmon Healthy

Homesproblems. Thiz packetcanssrve asa ussfilresource for mamtaming the health of
any home

In addition the Mevada Healthy Homes Partnérship may be able to provids vouwith
squuipment to addrezzyour Healthy Homes 1s5ues; if present. or may be able to provide
youvathreferrals to comumonty partners thatmay be ableto help. Ifvouhave questions
or concems regarding the information provided in the report. please call the Nevada
Healthy Homes Parmership at 1-888-524-0227

Thankvouvervmuch for voortinne,

[NEERT YOUR NAME]
Cartified Healthw Homes Specialist
Unrversity ofWNevada LasVegas
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Healthy Homes Assessment Report

On [INSERETDATE OF ENSPECTION], & Healthy Hamesinspectionwas conductad on
yourhome Thisreport smmarzes the misjor Healthy Homes 1ssues (if anv), identified
from the quesfiommaire grvanto you and the visual assesovent of accessible areas of the
home condurted by Healthy Homes Specialists. It also provides yon with some general
tips for creatine and mamtaming 3 Healthy Home.

I. General Recommendations for a Healthy Home:

The Healthy Homes Specialists recommiend the following actions basad on the
“Prnciples of 2 Healthy Home™:

Keep it Dry

Check and fix leaks in the plumbing system

Newver allow standimg water to be present i or arosvmd vour home

Direct watsr froms sprnklers and mgation svstems awav fom the home

Open wmdows mrooms whers wateris fiequently uged hke the battroomor katehén

Eeep it Clean

Whete pozzible, mstall smooth. cleanahble surfaees, like til2 or hardwood
Wet-clear. mop, and vacuum regularly to remove 2-greater amount of dut
Elimmate clutter m your home

Eeep p2ts away from sleepmeg areas

Keep the Air Fresh

Cpen the windews m yvour heme frequently and use fansto crculate the air
Ensure bathroom fans and clothes diyers are vennleted to areas outside the home
Eeep vents clean and replace air fiters frequently

Avold smoking in or near the homs

Keep it Pest-Free

Clean property to 1emovs access to food, water, and shelter for pests

Seal cracks and openings in the home and soreen all windows to avoid pest entry
Store food m an-fight pestresistant contamers and keep pet food off the floor
Avold nsmg pesticides m vour home: mstead use saferalternatrices such as sicky
traps or s2aled ban traps

Keep it Safe

=  Install handrads and ant-sIip mats m the bathmbs or showers to prevent falls

* FReplace smoke detector and cartbon monexide detector battenes yvearly

= Tnstall smoke detectors (atleast onem each slesping area and at least one per floor)
and matall carbon monoxide (CO) detectors dutzids every slespimng area
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[NSERT STREET ADDRESS]
INSERT EITY, STATE, 21F CODE]

= Keep a fire extmmuisher m the home and keep 1t charged

Keep it Contaminant-Free

* Get your home tested for 2 poisonous gas called radon

* Tfaleadmspectionwasconducted pleass see the separate Residential Fnvronmental
Lzad Hazard Investigation Bepont

= Congder having vour home checked for ashbestos by 2 professional

= Limit the presence psa_ andmixing of contarmmares such 25 bléach, ammenia, and
pesticides n Your home

Eeep it Maintamed

= FReplace and repat broken items in 2 timely fashion

®= Beparcracks and holes i the walls, ceflmes, and home foundation

*  Omly allow profesaenals to-service your heatme ar condittoning svstem and garage
door

Eeep it Green

-Seal drafty doors andwindows with weather-stmppmg o caulk:

Install comparct fluorescenthisht bulhis (CFLs)m the hght fixtures youuse the most
Inthe wmter, change vow themmostat to 6 8 whenyou'rehome and 55 when away
Inthe mnn'ELtha:ngevquthmmmnu 80" whenvou're home and a fewr degrees
warmerwhen you're away

* Installlow flowshowerheads andlow-flow fauret asrators to 2ave waterand heat

For additional iecommendatons enhowvou cmkeepyourhome {or any homei safz and
healthy_ pleass refer to the edocational packet provided to von

II. Identified Healthy Homes Issues

Eemlts from the questiommatre yvoucomplated as well as from the visnal aszassment of
the home identified [[NSERT THE APPROPRIATE RESPONSE FROM: the fqﬁmﬁ
EE&hkyEmnﬁEEuesnrnomaE H-:ahirv 'Humes issuss afnnmaﬁal.a crm::emj

- (if appheabls) w;m@m thie saction [IF ISSUES ARE
H}ETEIIEEE} INSERT: Followang eachidentified Healthy Homes issue, pleass pay
special atterfion to thespecific reconmrendation(s) forhow youcan decrease or elmmnate
ths health and safety havards associated with theee concems . IF [SSTUES ARE NOT
IDENTIFIED, INSERT: Az mach the Healthy Homes Specialists have no specific
recommendations. Inthe future, 1f vou have questions about howto kesp vour home
healthy and safe pleasereferio the educational packer provided to you or contact the
Newvada Healthy Homes Parmership ]
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. [[NSERTPRIMARY CONCEENHEEE ;e Pestinfestation]

= [INSERTRECOMMENDATIONS HERE]

= Eemovechittar

L

= Stor= foodin air-tight contamers
= Serean all sperable windows
— Unlize Integrated Pest Management technigues

[(F NEEDED, PROVIDE A BREIEF DESCRIFTION OF THE ISSUE HERE. is The
Healthy Homes Speeialists observedlive cockioachesm several rooms of the home.
The fact that thess pests were visible and active during the day 15 suggestive of 2
majorinfestanon In addition to bems 2 nuisance, the dander of cockroaches and
their feces can tmsger asthma attacks n susceptible ndividuale  The
recommendations above can agnificantly reduce the sevanty of the mfestation]

2 [INSERTSECONDARY CONCERNHERE.!e Lackof appropnate safety devices
(firs extmguishers. smoke detectors, andearbonmonmade détecrars]

= [INSERTRECOMMENDATIONS HERE]

= Install2 carbonmenoodde detector ouiside o filesping areas

= Rieplacethe batteries inths Hallway smolks detectors

[[F NEEDED, PROVIDE A ERIEF DESCRIPTION OF THE ISSUE HERE]

. [INSERT TERTIARY CONCERN HERE. ie Structuratproblems]

= [INSERTRECOMMENDATIONS HERE]
— Contact Rebuilldme Togethar forpossble assisiance mrepammgthe oo f

[IF NEEDED, PROVIDE A BRIEF DESCRIPTION OF THE ISSUE HERE]

[INSERTFOURTH CONCEREN HERE, JF APPLICAELE]
= [INSEETRECOMMENDATIONS HERE]

[IF NEEDED, PROVIDE A BRIEFDESCRIPTION OF THE ISSUE HERE]

[INSERTFIFTH CONCERN HERE. IF APPLICABLE]
= [INSERTRECOMMENDATIONSHERE]

[IF NEEDED. PROVIDE A BERIEFDESCRIPTION OF THE ISSUEHERE)

ITT. Tdentified Asthma Triggers

[OAMOT THISSECT ION ENTIRELY,IF NO ISSUES WERE IDENTIFIED]

Eesults, from the guestiormawe youconpleted mdicatedthat you and or someone who
permanently resides in vour home suffer(s) from asthrma.  Asthma is a chroroc himg
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diseasethat may maket difficult tobreathe on a regular bags and that can sometimes
resultm dangsrous astlemaattacks. Unfortinately, theremay be “inggers” m your home
that make asthms symptoms and attacks mere likely. Baszed on vouwr queshommaire
responzes, aswell asthe visiml assessmento fyowhome, the Healthyy Homes Specialists
haveidentified the following asthma tnpgers in vour home: Followmg each identifiad
asthimatngger, pleace pavspecialattention to the specific recommendation(s) for how
vou can decreaze or elmmate the health and safety hazards associated with thess
COMCEmS:

L

I

v.

[EVBERTPRIMARY TRIGGER HERE | 2 Pests]
= [INSERTRECOMMENDATIONSHERE]
== Removeclutta

= Store foodin ar-tight contamers

= Screenall operable wmdovws

= Uthre Inteprated Pest Manapement techniques

[[ENEEDED, PROVIDE A BEIEFDESCRIPTION OF THE TRIGGER HERE, L=
The Heahiy Homes Specialists observed hve cockroache: in several rooms of the
home Inadditionto being 2 musance the damds of codlooaches 3nd their feces can
trgger asthma attacks in suscephbleindividuals. Therecommendations above can
sigmficantly reduce the seventy of the mfestation |

[NSERTRECONDARY TREIGGER HERE |2 Useofrespiratory imtantsn the

home]

= {NSERTEECOMMENDATIONS HERE]

= &void smokmziobaccoprodacts maide the home ornear the susceptible
indiridunal

— Aveoidusmgbleach andother chanucalewith strong odors in the home

— Regulary-changs au filters to snsure properventlation throughout thehorne

[[F NEEDED, PROVIDE A BRIEFDESCRIPTION OF THE ISSUEHERE]

Assistance Provided by the Nevada Healthy Homes Parinership:
[OMIT THISSECTIONENTIRELY.TF NO ISSUES WERE IDENTIFIED]

In an effort to assist you m addressing vour speeific Healthy Homes tsses and to
miproveyou home's health and safetyv. the Nevada Healthy Homes Pannership will
provide v oo with:

¥

BEEENE

[ENSERTDEVICESHERE]
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Caze Nimber: HH O XN

SEET DATE OF REPORT]

¥

V. Referrals Provided by the Nevada Healthy Homes Partnership:
|OMIT THISSECTIONENTIRELY.TF NO ISSUES WERE IDENTIFIED
ANIDVOR THE HOME DOESNOT QUALIFY FOR ASSISTANCE]

Basedontheyezultz ofyvowr Healthy Hones Aszezsment . the Nevada Healthy Honzes
Partnership beheves that wou could potermially benefit from e dditional 2 ssistance, bevond
the scope ofthisprogram. As such_the Nevada Healthy Homes Partnership recommends
thatyoucontac the following commmumty parmer(s) to zeif vou qualify for additional
assistance that may help vou fimther mprove the health and safetv of vour home:

*  Eebuilding Tagetherof Southem Nevada (702) 2594500
— [INSERTBRIEFDESCRIPTION OF THEISSUEFOR WHICH THEY ARE
PRIMARILY BEING EEFERRED HERE]
= [CM o email with homeownerinformation fo: Therese Ellistat
telliott@ronv.org]

= HELPofSoutherNevada (7023694357 _
= [INSERTBRIEFDESCRIPTIONCFTHE ISSUETOR WHICH THEY ARE
FRIMARILY BEING REFERRED HERE]
= [CM to email with homeowner information to: Arlene Rickat
arick@helpsony.org]

* LazVegasUibanleasue(702) 6363040
= [INSEETBEIEFDESCEIFIION OF THE1SSUE FOR WHICH THEY ARE
PRIMARIIY BEING REFEREED HERE]
= [CM to email with homeownerinformation to: Stacy Thornton at
stharnfonglvul.org]

= Citvof Hendersen, Neighborhoo d Services Weathenzation (T02) 267-2000
— [INSERTBRIEFDESCRIPTICON OF THEISSUEFOR WHICH THEY ARE
FRIMARILY BEINGREFERRED HERE]
= [CM to email with homeowner information to:
Barbara.austin@ cityofhenderson.com or
Lili.eguibnn@cityothenderson.com|

= Othercommunrty parmer with phone mnber
= [EI‘SER’IBREFDE5.CEH-’IIGNE'}FTEE155UEWRWEICETHI-YAEE
PRIMARILY BEING REFERRED HERE]
= [L‘M to find contactperson atorganization and send them email or
call on behalf of the homeowner as a potential client pending
eligihility]
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Caze Number: FH XXF

GEET DATE OF S

V1. Certification and Disclaimer

We hareby certify that on [INSERT DATE OF INSFECTION] the dwellinglocated at
[INSERT THE ADDRESS OF THE INSFECTED HOME] contained [INSERT THE
APFROPEIATE EESPONEE FROM: the aforementioned identified Healthy Homes
issues, of, no identrfied Healthy Homestssnes |

Pleaze be rexmnded that thisveportishnmted in scope to the mformaton gathered dunng
the mvestigation Thisreportismtendad for use by the fanaly who oceipies the dwelling
and thers 1sno warranty or guarantes of the health or safety conditions m the mlding
bazed onthis azsessmers Thereport mavnotbe conmdered 2 comphance mspaction or
certification for past or present codes or resulations of any kind  If you have any
quastionsregardmg anvpart of this Tepdrt, pleasze contact the Nevada Healthy Homes
Partnerthip at 1-888-524-022Tand we will be happv to assist vou

[NANE OF FIRST HHS] Date
NEHA-certified HHS: [HHS NUMBER]

EAME OF SECOND HHE] ) Date
NEHA-certified HHS: [HHE NUMEER]

Shawnl. Gerstenberger Date
NEHA-Cemified HHS: Q006387

Enka B Tomes, MPH
NEHA-Cenifisd HHS: S006404

Mackenzie S Bums, MPH
NEHA-Cenified HES: 0006381

Iennifer Berzer, MPH
NEHA-Certified HHS: 9006436

Michelle Ching MPH
NEHA-Cerified HHS- 0008601

Tarz Dickinzon B3
NEHA-Certified HHS: 2003600
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APPENDIX J - CREATING A HEALTHY HOME EDUCATIONAL BOOKLET
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Healthy Homes are homes thot are safe, dean, and healthy for the peopla who live there
Many studias link health issoes such os asthma, lead potsoning, and injury to hozards in the
home. A hozard is a source of danger and can be anything that increases the nisk of horm.
Many hazards may be present in your home ond should be oddressed. Bacause mony people
in the United Siates spend over half of each day inside their homes; ond children ofien spend
up e 90 percent of their ime indsors, the home plays on important rols in health.

Everyone deserves to be safe and heclthy, but some of the most serious health problems for
families can start in the home! A healthy home affects everyone, especially:

+ Children ars more likely 1o be affecled by hozards in the home bacause their bodies are
shll growing. Children play ond crawd on the floor and often put things in their mouths.
When compored to adults, relative to their body weight, children eat more food, drink
more water, ond breathe more oir. For this reason, children ofien have greater contad with
moﬂqnmmuﬁm‘ may be harmful fo their health. Children alse depend on odults to make their
homes safe.

+ Expecting mothers should live in a healthy home. Contaminants such as lead, pesticides,
and tobacco smoke con be harmful fo the haalth of the developing baby.

* Seniors may be subject to trips and folls in the home. Commion objects such as rugs,
unaven flooring, poor lighting, and a lack of handroils can oll be hozards for injury.

By following the Seven Haalthy Homes Principles shown in this bookdet, you can halp make
yaur home o healthier ploce fo live. These principles are simple ways o help create o healthier

Tnﬁ:pmowxncu:.n_ﬁoﬁqgm_«_
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“The connection befween
health and the dwelling of the
population is one of the most
important that exists.”

Florence Nighfingole
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Principles of a Healthy Home

SAFE
CONTAMINANT-FREE

MAINTAINED

" GREEN

Ve T a
FTUTH a My
avawl 5 PO
Many hsalth hazards are reloted 1o dutter or filth, so it imporiant 1o kesp
your hame cieon. Clutier con collsat din, provide o hiding spot lor peuts,

A home should bs sofs for residents of oll oges. Injuries can occur fram o
glﬂal&éﬂ&%‘igl&
ﬂﬂl"iﬂ-—i—l of thess mjuries can be easily prevented with just o few
!&I.

= r

iigsiga%if]ﬂ:i
vivﬂgﬂ&&?! mjury. Keeping your home contammant-free
is imporiant 1o creating © healthy snvironment for you and your family.

All homes, no matter how old or new, need 1o be maintained. Cracks, leaks
i l{' rlfirﬂl. —l ﬂt
Il
h..ﬂ.!l..li:l.:l..

bgiiiiﬂiaﬂlﬂni%ﬂ
in. A home should &Sriiigiil—t&.
1aven y ond impoct on the environment. Thankdully,
i%ggi
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ll hat's the problem?

[}

L% AT B Too much moisturs in or near your home
1 can couse damage o your property
and can also be harmful 1o your health.
Largs amounis of moisture can couse wood 1o rot,
insacts to breed, and mold to grow. When too much
moisture is present, it can couse Aoors and walls
fo rot, and con leave holes and crocks where pests
zan live. Meld in your home can alse be o serious
problem, because it is a trigger for asthma and other
respiratory illnasses.

How does it happen?

Thers are mony woys that moisture can enter your
homa. Poorly menaged water oround the foundation
of the home and leaks in the plumbing con lead

to severs domoge. Moisture can also coma from
candensation that colleds on mechanical equipment
{like your air conditioner) or on other cold surfaces.

Things you can do:
* Check and fix any leaks in your plumbing as soen

as possible.

= Do not let any standing water be present in or

around your home:

* Do not lat water collect on tha roof of your homa.
*  Make sure rain gutters and droin pipes are clsan

and carry waler away from the foundation of your
home.

*  Point woter from sprinklers and irrigation systems

avay from the cutside walls of your home.

*  Open windows in rooms where waoter is frequantly

used, like bathroome and the kitchen.

“Mold can grow almest anywhere: on walls,
ceilings, carpets or furniture. Humidity or
wefiness can cause meold te grow in your home.”

U 5 Department of Housing and Urban Develspme
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MONITORING MOISTURE LEVELS

Dry Humid- —----Very Humid------—--—-—--Extremely Humid

The Healthy Homes Assessor uses a fool called a Moisture Meter to detect wet spots in your
home. Wet spots can be the result of a leaky pipe, high humidity (especially in bathing
areas), a leaky roof, etc.

Your Assessor can work with you to develop a plan of action. This might mean fixing a leaky
pipe, using a fan, or opening a window while showering.

The Healthy Homes Assessor will use this form to determine if you have too much moisture
in your home. With simple changes, most moisture problems in the home can be solved.
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CLEAN

hat‘s the problem? Things you can do:

Too much dlutter and dirl in your *  Make surz your homa has smocth surfoces, that
home can couse germs, pests, and you can wei-clean or mop.

contominants fo colledt, which can make
your fomily sick. A dirty home can put your family ot
risk for poisonings and injuries, and con cause health  + Tk off your shoes before entering your home fo
problems lika asthma reduca dirt and dust.

*  Get rid of exira clutter to moks it sasier to claan.

How does it happen? *  Keep pets away from slesping areas and

Sk - fanily espeaally off the beds.

As you go in and out ot your , your tamily may y y

bring in dirt and dust that can build up over time. * Keep o deaning schedule that indudes
Also, busy schedules often prevent us from picking up vacuuming.

and cleaning on a regulor basis.

Extra clutter in your home may create fripping
hazords, provide a homa for pests; and can make
cleaning tasks even more difficult,

“"Keeping a home clean includes
controlling the source, creating smooth
and cleanable surfaces, reducing clutier,
and using effective cleaning methods.”

Natonal Center for Hoalthy Howing
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*

GENERAL CLEANING SCHEDULE

Daily

= Clean counlers, sinks ond siove
top with worm, soapy waoler.

*  Wipe any spills on the floor or
counters.

= Cleon cutting boards with hot
soopy water.

+  Siore all food in sealed
confainers.

* Ksep gorboge in o sealed or
coversd confainer.

* Toke garboge oul daily and keep

conjainer clean.

*  Wash bed sheets in hot water,

Waookly Monthly
= Swesp and mop hard-surfaca * Clean the lops of cabinets and
*  Wash and dust oll hard surfaces. * Clesan the top of the refrigerator
« Sorubsinka sl and iotas. ond ledges in the bathroom_
& Nl el e +  Chack for lsaks undar the sink

and rapair if found.

«  Cleon window sills and window
frocks.

* Clean washing machine by
running an emply load with hot
waoter and 2 cups of vinegar.

*  Wips down the inside of the oven
or use the self-cleaning cycle.

You do not need dangerous chemicals to clean your home. Instead try these healthier options:
All-purpose cleaner: Mix T tsp. dish detsrgent, | sp. boraxand o Tub and tile cleaner: For simple deaning, rub in baking soda with

squeeze of lemen in 1 gl worm water,

Toilet bowl deaner: Mix 1/4 cup boking sedo and 1 e vinegar,
pour into besin and le it set for o few minutes. Scrub with brush

and rinse

Window cleaner: Mix 7 1sp. of white vinagar with 1 liter warm
woter. Use crumpled newspoper or conon cloth to clean.

a demp sponge and rinse with fresh warer. For tougher jobs, first
wips surfaces with vinegor and follow with boking seda to scour,
|Ls= sparingly sincs vinegar con bereak down tils grout)

Air freshaner: Ploce boking soda or vinegar with leman juice in
smill dishes o obsorb household odors.

Dishwasher clegner: Run on empy cycle using 7 thsp. bleach or
by placing o coffee cup with one cup of vinegar on the dish rock
during a cyde. This removes rust, mold ond discoloration.
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hat's the problem?

Healthy air inside your homs is air that
is clean, fresh, ond maving. People
living in homes that do not have dean,
fresh @ir have higher rotes of respiratory irritation
and are mare likely to devalop ilinesses, like a cold
or the flu. Poor ventilation may also worsen asthma
symploms, whila frash and moving air con reduce
maishura, mold, and allergens in your home,

How does it happen?

Gas-burning apolrances (like water heaters,
fumoces, stoves, and dothes dryers), fireploces, and
air conditioning systems have specal ventilation
requirements that keep these appliances from
poliuting the air inside your home. But when these
appliances are not installed comractly or they braak
down, harmful fumes con be praduced that pollute
the air and can damage your haalth. Smecking

tobozeo also produces similar harmful and poisonous

fumas,

Things you can do:

Opan the windows frequently or usa fans to keep
the air inside your home moving.

Reminder: If you or o family member has severe
allergies, ovoid opening the windows during peak
allergy seasons and use fans instead.

Make sure bothroom fans and clothes dryers are
venied fo areos oulside of the home

Make sure chimneys are clean and fireplaca venis
are open during use,

Keep vents clean ond reploce oir conditicning/
heating fillers once every 1-3 months.

Never smoke tobacco inside or near the home.

“The average person breathes approximately
35 pounds of air each day. Air is the #1
element that sustains our lives.”

Amencan Lung Associahon
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HEALTHY INDOOR AIR

Here ara some fips that you can usa to keap the air in your homa healthy:
*  Usa air filters to remove pollutonts and allergens from the air. Changs air filters of least every 1-3 months

* Carpets can trap allergens and dust, which if disturbed, are released into the air. Vocuum often to remove these
hazards.

* Bothrooms, kilchens, and basements can have too much humidity. An easy way fo reduce humidity in any given
reom would be to open a window or turn on the exhoust fan,

* A corbon monoxida (CO) delecior helps datedt poisonous CO gas. CO detectors should be installed on each fleor,
near the sleeping area

* Rodon is on invisible and edorless gas that hos been found to couse cancer. A radon text kit is the only way o detect
radon. Every home should be tested

*  Cars, motorcycles, and gos lawnmowers pollute the air and release carbon monoxide, which can couse serious
harm. You should never run cars, motorcycles, or gas lawnmowers in the garage when the garoge door is closed,

* Borbaque grills, ovens, and gos-operaied spocs heaters con oll create dangerous fumes and goses. These piaces of
eguipment should never be used for heating your home.

&

233



PEST-FREE

hat’s the problem? Things you con do:
/J\fﬁ Pests [like cockroaches, rodents, dust - g%ﬁt?&%&;_&
iy o ek o R,
Igwﬁoﬂlgéﬂ : = Saal cracks end openings in your homa and maoke
sick. éﬁgﬂn&ns.ﬂﬂlal surs oll windows have screens.
?n&tg E-bﬂmﬁmﬂ t_.zn_.nd a ¥ saiatont coris
ggsigs
éiﬂgnrtﬂ: -and fomily pets. *  Use safe alternatives io ﬂnﬁmﬂmﬁnm..ﬂrnhneﬂrq

traps or sealed bait frops.

How dees it happ * Do not use pesticides in your home. Pesticides are
Pests often enter the home through unsealed cracks best used by irained professionals.

and openings. Pests need food, water, and shelfer

1o survive, which is why they fry to live in your home.

When clutter collects it bacomes an ideal hiding ploce

for pests. Improperly stored food and gorbage also

“Ruts and mice spread over 35 disecases. These
diseases can be spread to humans directly, throvgh
handling of rodents, through contact with redent
feces, urine or saliva, or through redent hites.”
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|
* _
CHECKLIST FOR A PEST-FREE HOME

esticides should be storad out of tha reach of

childran. F  reqvently vacuum.
E  iminate clurer. -%a.ﬁiaeim_.aﬁ_waaﬂi
.aa%a&gmgsﬂa&sig '[E liminate sources of water.
T okeout the rash every day. wmﬁnﬁzsaasaaﬁaﬂa

o

Wirn;iﬁc.&o.oizi%d

-
8
-
)
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hat’s the problem?

Injuries often occur in the home. Most
injuries are nof just "occidents” and
actually can be prevented if sofety

measures are foken, Falls, poisenings, bums, choking,

suffocafion, and drowning are common injuries that

occur in the home and con be prevenied.

How does it happen?

Injuries in the home can cccur in many different ways.

People can be injured by tripping over rugs without
nonslip pods, or on uneven/cracked floors. Improper
storoge of vitamins, medication, ond househald
products con result in sevara poisening: Burns and
fires may result from misuse of lighiers and matches,
or from damoged and overusad sledrical cords and
outlels. For children, aoccessible mini-blind cords can
pose o suffocation hazord, and even smaoll buckets
with as little os 2 inches of water can be a common
drowning hazard,

“Home accidents kill one person every 16 minutes and
injure one person every 4 seconds in the U.S. Make sure
emergency telephone numbers are next to all phones.”

115 Deporiment of Housing and Urban Dovelopiment

Things you can do:

install handrails and onti-slip mots 1o proted your
famnily from frips and falls.

Instell ot least 1 smoke detector on every level of
your home and keep a fire extinguisher in the home.

Have first oid supglies available.

Sef water heaters ot or below 120° F fo prevent
bums.

Do not allow young childran to slesp in the same
b=d with siblings or adults

Completely fence pocls and spas with fences thal
have sel-closing, self-latching gates.

Slore buckals emply and turnad upside-down.

Stors all firearms unloodad, in o locked cabinet,
and separate from ammuniticn.

In ganeral, children should be supervised by an
adult ot all fimes fo keep them safel
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FIRE ESCAPE PLAN

Draw a basic floer plan of your haome, and mark your family's fire escope
route. The route should have two ways to exit tha home, as well as o safe,
common ploce to meet outside the home. Talk with your children about the
dangers of smoke, the importance of net hiding duning a fire and remaining
outside your home. Keep in mind that infants and disabled or elderly fomily
members may nesd help exiting the home. Prachice your plan with o dnill.

*x =\

Childproof Shopping List

* Anti-scald devices for
faucers

* Carbon monoxide detectors

* Cordless phone

= Corner and edge bumpars

* Doorknob covers and door
locks

* Door stops and door
holders

* Qurler covers and outler
plates

« Safaety gates

« Safaty larches and locks for
cabinets and drowers

= Safety nening for balconies
ond railings

+ Safely tassels and inner
cord stops

* Smoke datectors

* Window guards “ — “
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hat's the problem?

e‘f.xm,{\ Contaminants are subsiances that maks
something [such as the air you braathe,

water you drink, or food you eat] impure
or undean. Contaminants get in our bodies end can
make us sick, while some can evan cause death.
There are many cammen confaminante which may be
found in your home, such as: tobacco smoke, carbon
monaxids (CO), radan, pesticides, and lead. Even air
fresheners, cleaning products, sprays, coafings, glues,
and other household produds can produce fumes that
may also be harmiul your health.

How does il happen?

Contaminants can enter the bady through direct
contact with skin or by eating, drinking, or breathing
them intc your body. Sometimes, aven a small omount
of contac with a cenfaminant is encugh to make

you fesl sick. Other fimes, having contact with a
confarninant may not make you feel sick, even though
it is doing great harm inside your body.

CONTAMINANT-FREE

Things you can do:

* MNever ollow smoking tobocco inside or near your
home.

* Install of leost 1 carbon menoxide detector near
soch sleeping arsa.

*  Limit the uss and mixing of contaminants like
bleach, ommonia, pesticides, and other chemicals
in your home.

* Consider having your home tested for osbestos
and for o poiscnous gas called raden (both have
been linkad 1o cancer).

*  |f your heme wos built before 1978, have your
home tested for lead.

* [ you suspect that your home moy have asbesios
or lead, never attempt to remove them yourself.
These materials are dengerous and should be
remaved by professionals!

"You can’t see or smell carben
moneoxide, but at high levels it

can kill o« person in minutes.”

Enviranmental Pretechen Agency
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hat’s the problem?

Regulor maintenance is necessary
regordless of tha age of your home.
When a home is not maintainad, small
problems can becoma larger problems and con

also be dangerous to your family. For example:
unrepaired cracks in the floors and walls of your
home can dllow a poiscnous gas called radon to
enter, Chipping paint or hle may contain o toxic metal
called lead. In genaral, oll fdures, applionces, ond
structural components of your home can be harmiful if
riot kept in good repair.

How does it happen?

The outside of your home can break down and
raquire maintenance due 1o weather condifions,
pollution, and as a censeguence of normal wear and
tear. The inside of your homa can deteriorate when
small problems are left unrepaired and con become
larger issues in the future.

MAINTAINED

Things you can do:
*  Freguently insped, clean and organize your home

* Reploce ond repair items that ore broken, as soon
as possible,

*  Regularly reploce air filters and batteries in
smoke/corbon mencxide deteciors.

*  Keep a maintenance checklist in your home.

= Remindar: Never aftempt fo repair your furnace;
HVAC [heating ventilation air cendifioning!
systems, or your garogs door springs on your
own - these maintenance tasks require help from
professionals to avaid injury.

“We all have the most critical tools
needed to make the largest impact on
our home’s safety... our own two hands.”

Home Sofety Council
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SPRING ACTIVITIES

o Chedk 1o moe mire oll wote dreins woy

btz e

+  Cheek thot speinklens point ey from hous |«

MAINTENANCE CHECKLIST

TWICE A YEAR

o Chack that posl/iss endng i in good

Ohech o7 rodeniy, cosiroaches and other

P
o Cec wirdow wellls, re= gimers and

dowmipot

FALL ACTIVITIES

+  Dran oytdoor foucets ond hoees

s Chedk the condiion of roof shingles or ez, |+
= Check that sshoust ducts ore cleon and

chimnay and Baahing:

o Ched the attic for tigne of lads and wter

agmage

*  look for peeing, chioping or cracking poire
*  Ched sperchion of windows ard doors.
+  Cheek the westher mipging sround windows

=nd doors

Gz drye vorm

dear,

*  Chock for wet surintes o puddles

oowzsace

¢ Repaw ory brower o cacked glos
*  Check Sor rodens, termites ood posts
*  Check wolls ond cailings o signe of

wetar Smege

¢ Check tha fors sshouit 1o the oudoon

and duciwerh 5 intact

*  Chech rhan insulosion is in good

conditior.

«  Thidk wothing machine hose connectione

for leois

o Chack dshwashes hoves for lemia,
«  hedk et supphy/shur off valve.
e Check and clean mirigeraror dig pan and

O TCATE.

+  Tiecn drot and wwpaly lines for feake
*  (heck bath ord kitchen for operation

&

*  Theck coule sround showars ond uibe for

gy of domoge.

= Check hops undsr zinks, wbs and

showere for clogs ond lecka.

= Check womer hecser for ook
¢ Check sepric rane, if applicssle.

o Test ground foub dircuis imenmupsen jon

equipped sullen) by nening eoch &n ond
R

o Chedk that fime estinguinherns are chaged.
*  Geo your yord of cluer and debrie

o Hemowe firt fom dothes dryor veess ard
acresm
o (oo evhout lon outless and sreera.

o Check for domoged slectrica) cands.
*  Chonge smicke desecior boberies,
+  {(Change corben mersaide detecoy

p=

bafieries

MONTHLY

o Tyt sk and corben morcuide desecwer
o ieploce g filtes

HIRE A PROFESSIONAL

¢ Gasnair conditinning coilt and dwain pans. | *
o Ceonfune lumoces, waler hemen, ovens

and ronges

o Test slearical zircuit breckers by nming

each onand st
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hat’s the problem?

Kseping your home “green” usually
means twe things: (1) that your home
is protected from outside waather
[especially hot and cold air) and (2) that small
changes are made in your homa that help consarve
water and energy. A home that is not "green” often
has higher water ond heoting/cooling bills, lsaving
less morey for your family's health.

How does it happen?

if your homa is not “graen,” outside haat or cold can
get inside your home through crocks around windows
and doors, or through poor atfic insulation. A home
that is not “green” olso uses more woter and electricity
than if should, resulting in high utility bills!

Things you can do:

* Check for gaps and crocks around windows ond
doors. if light or air flows through, the gaps need
to be sealed with caulk.

secled with weohersinpping.  Egmilies that earn less than $10,000

» Chack, orhave o

professional check, the « year pay as much as 16 percent of
ﬂﬂuﬂﬁﬂ.ﬂoﬂc their incomes on home energy bills.”

insulation means lower
heafing and cooling billst

* Electronics {like computers, televisions and cell

* Install CFL bulbs, especally in the light fixtures that

* In the winter, sat your thermostat to 48° when

* Install low-flow showsrheods and low-flow foucet

*  Duning colder times of the year, set your ceiling

U 5. Deganment of Hauning and Urban Develogment

phone chargers) use energy when they are
plugged in, even if the power switch is off. This
can odd up 1o 8 percent of your energy bill.
Unplug elecironics when not in use.

you usa the most often. CFis are just os bright as
regular light bulbs, but they use less power (20-
33 percent) and last 8 1o 15 fimes longer.

you'ra home and 55" when you're away. In the
summer, set your thermosiat fo BO" when you're
homa and 83" when you're oway.

oerafors to save water and heal.

fans io spin in reversa_ This pushes warm air down
and lowars your heating bill.
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ASTHMA

hat's the problem?

Asthma is a lung disease thal makes
breathing difficult for millions of
Americans, including o lorge number
of children. Asthma is the result of swollen, inflomed,
and consinicled airways. Asthmo may couss repeated
epsodes of whaezing, braathlessness, chest tighiness,
and nightfime or early meming coughing. Thesa
symphoms can happen often or just some of the hime.
For some peopie, osthma symploms get worse when
thay exercise. For many people, osthma symptoms
sometimes limif their regular activilies and, at times,
forze them to miss school or work,

In addifion to making braathing very difficult, asthma
can make people exira sensitive 1o things they come
inta contact with every day in the environment — these
things become known os asthma “iriggers.” Asthma
triggers can be found both cutside and inside your
home, and can include: the weather, pollen, dust,
chemicals, other respiratory illnessss, tobacco smoks,
pet dander, and many cthers.

When someona with osthmo comes inlo contact

with @ trigger, the cirwoys in their lungs get even

mora swollen ond produce mucus - making an even
smaller space for air to get through. The musdes of
their girways also fighten, and the person expenences
what is known os an asthma “affack.” Asthma atiacks,
ne matter how small, can be dangerous and need to
be taken senously. Asthma is o serious health problem
that if not preperdy manoged can be life-threafening.

Whils asthma is @ serious chromic disease thal cannct
be cured, it can be successfully controfled. People with
asthma con live normal, healthy lives. The best woy 1o
manage osthma is o undersfand ond aveid asthma
triggers, and to work with @ heclth care professional
ta regularly monitor and conirol the disecse.

How does it happen?

Asthma con hoppen to anyone, aof any ags.
Samelimes asthma starts in childhesd, and other
times, asthma begins later in life. The exact couse

of asthma is unknown, but scientists believe that
asthma may result from o combination of genetic and
environmantal foctors,

Asthma tends to be genetic, meaning it runs in
families. For-example, if your mom or dad hos
asthma, you are more likaly 1o have asthma loc.
Also, if certain allergies run in your family, you may
be more likely 1o develop asthma as well. It is olso
suspacied thot cerfain respiratory infedions, if infecied
in early childhood, moy damage developing lungs
and contribute to asthma.

Contoct with environmantal ollergens ond
contaminants early in lifs may also contribute to the
davelopment of esthma. We also know that many
things in our environment ara asthma tnggers, which
make asthma sympioms worsa. Here we identify five
major asthma friggars thot may be found in your
home. By reducing or avoiding these inggers, any
family members with asthma will be better able 1o
manage and control thair symptoms
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Asthma Trigger What can you do? *
Tobocco smoke If you have fo smoke, do not smoke in or near your home or car.

Dust mites To reduce dust mites, wosh your shests every week in hot water, and consider spacial
“oliergen impermeaable” matiresses and pillow covers. Also, vocuum Frequently with o
vacuum cleaner fitied with a microfiliration bag or use o HEPA vacuum deaner, and
remova shoes upon entering the homa.

Cockroaches and their To get nd of cockroaches ond other pests, remove sources of focd and water, keep
feces and saliva your houss clean, ond seal up crocks or openings in the walls and csilings of your
home. {See the saction on “Kesp Your Home Past-fre=” for more tips.)

Mold To prevent mold, reducs maisture in your home. f mold is on o hard surface, it con
be washed off with a mixture of 10 porls water fo | part bleach. f mold i on a soft
material, such as cailing tils or carpat, the material may nesd 1o be replaced. (Ses the
section “Ksep Your Home Dry" for more fips.)

and urine ﬁi&naﬁésgﬂ&g%%?%.gmg&ﬂl

E

“Asthma is one of the main reasons that students miss school
due to illness, more than 14 million lost school days every year.”

Americon Lung Assooation
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ASTHMA

ASTHMA CONTROL TEST FOR CHILDREN 4-11 YEARS

Thiz tes provdes e scomm that | How Is pour msibima roduy?
heips the docsor Sstermre i SCORE

¥ Py dadty
s O

Asthma Control Test 2 Howmmchola !‘l']!ll]irglulill_

i Lot your chid respond
the first four
nc.uzo__.utk_ W het ﬁ&!t ﬁ &
she needs help recding
g O
3. Add up eoch score for

0.5.&362&3.’»
quethen, you may help, 1 Do you cough becouse of your esthma?
but ket he/she salect the
the total Mot at all 1-3doys 410 days " -.I -;! q
4 Toke the et 1 the docior o o o
..:.%Qlezsu&..» E...ii.lll-lststt:&.l.ll..!!tisai

e e ﬁ&u woobed 13 et
questions {5-7) on your o Q K
asfhmg.

- Not af all 1-3 days 4-10 days 1-18days  19-24daps .

Pt (s BN < I - Y - M <
ﬁ.ﬂsli. 7. During the las 4 weeks, bow many days did your child wke oy dwring rhe might becowse of sxthma? —
£ well @ £ could e Net at all 1-3 days 4-10 days -T-.! g* 4

s g 5/ 8} 3

of
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own without lamting your
chid's reaponme influence
7S P 4. Do you wke ep during the wigh becswse of yoer owhma?

are no nght ar wrong "
Do ] Very bad . Bed
2. Write the number of sach i o Q :

arwer i the score bo
5. Derimg vhe ba 4 weeks, bow many dops did your hild hawe daytime esthms symproms?

of

provded




ASTHMA CONTROL TEST FOR PEOPLE 12 YEARS AND OLDER

Know your score. Share the
resulls with your dodor.

1. Wrike the number ol each
onzwer in the score box

prowdad

2. Add up ecch score for

the saial.

3. Toke the 2o 1o the docior
1o ik obout your more.

¥ wour e 5 1o ey,
your quhng may e
B2 proled 23 well =
i eould be Telk m pour
oot

12

Ll e s 4 wesels, how mch of vhe rime did your asiima keep you from gesring o3 much dose o wark, school o bome?

ltl Ollt.r Some of A lirtle of Wone of O _H_

the time the time the time
A ?.l!l;ifi-!![gtiq

!t! ° Once u day 0 310 & times l'io Net at all O

3. Durisg the pan 4 weeks, bow obes dd your axthma sympoams (whe=ting, coughieg shormess of breorh, (hest nighmess or
pilin] wolte you op oF might of earier than seal i the moming?

nﬂ.ﬂuﬂia 2er3mights O3 oneaweek €) Onee v rwice ) Motaral )

4 ;ll.i'!!_’l‘%isi%gti
;ﬁlnlut o 1 or 2 times Q 2 ¢ 3 times o ’-i o Notar all o

5. How would poe rave your esthma ol durisg the pam § weeln?

O e O i © haa QG2 O
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RESOURCES

NATIONAL RESOURCES

National Center for Healthy Housing
htp://www.nitih org

Centers for Disease Control
ond Prevention
hittp:/ foewew.cde.gov

Intercrive website provides rips for eoch area
of your home and yard

U.5. Deporimant of Housing ond Urban
O’lon._._.i: 1 (HUD)
300 §. Los Vegaos Bivd., Suire 2900
Los Vegas, NV B9101-5833
(702) 364-2100

Fitp:/ fwww HUD.gow
Provides offordable housing, supparts
energy conservarion and supparts community
development,

LOCAL RESOURCES

Keep your Air Healthy

Enargy Assisiance Program (EAP)
Las Vegos (702) 484- 1404
Reno/Carson City (775) 684-0730
hitp-//dwss nv.gov
Federally-funded program that helps low-
income housaholdy pay their homs heating
and cooling bills.

Keep your Home Pest-Free

Southern Nevada Health District,
Zoonotic Disease Program
625 Shadow Lone
PO. Box 3902
Los Veges, NV 89127
1702} 759-0588
Bope/ www southernnevadahealthdisrics org

Compiles statistics, performs surveillance ond
generote: repons of zoononc disaoses in
Southern Nevada,

U.S. Environmeniol Protection Agency

htp:/ fwww. epa.gov
Provides information about coniraliing pests af
home and outdoars.

Keep your Home Safe
Southern Nevodo Heahh District,
Drowning Prevention Program
400 Shadow Lane, Suite 101
PO. Box 2902
Las Vegos, NV 89127
(702} 759-1270

timp: //www.gethealthyciarkcounity org
Provides drowning focts and infermation about
common mestakes. how to prevent drowning
ond pool sofery.

Clark County Fire Deportment
575 E. Elaminge Road
Los Vegos, NV 89119
(702} 455-7311
hip://fire co.dlark nvus

Frovides information about fire safety and
drowning prevention.

Los Vegas Neighborhood Services
City Hall, Second Floor
400 Swaorm Ave.
Los Vegaos, NV 89101
(702) 229-2330
Fox (702) 382-3045

himp:/ fvweww. lasvegosnevodo gav
Promotes, develops and supports safe. healthy
nesghborhecds
North Las Vegas Neighborhood Services
2225 Chvic Cenver Dr,, Suita 220
Nerth Los Vages, NV 89030
(702) 633-1532
Fox (702) 642-1511
hmp:/ fwww. CiryofNonhlasVegas.com
Cifers programs thot provide affordable
hausing and promate public services
throwghout North Las Vegas.
City of Henderson Neighborhood Services
240 Weter S1,

PO. Box 95050
Henderson, NV B9009-5050

1%3%&& sypports safe, healthy
neighborhoods
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Keep your Home
Contaminant-Free

POISON CONTROL HOTLINE
Toll Free (800) 222-1222

Southern Nevodo Health District,
Program (CLPPF}
625 Shadow Ln.
PO, Box 3902
Los Vegos; NV 89127
(702) 759-1283
it/ fwwive, southemnavadaheathdisinict org

Educares the public sbow the dangers of lead
paisoning and how o prevent it. Tests children
for blood lead levels.

Los Vegaos, NV 891231904

(702} 222-3130  D¥
hetp:/fwew e uriredy 4

Offers free residentiol rodon festing and
educarional mareriois about mdon.

Keep your Home Maintained

Rebuilding Together of Southern Nevada

{Las Vegos)
11§ Nirsh St.

Las Vegas, NV 89101

(702} 259-4900

hrpe//weww. rsmie.com

Nonprahit arganization thar S«Nanﬁs
aficrdable ho ership and

communities.

Keep your Home Green

Assists low-income fomilies in moking

their homas mors ensrgy sfficient and/or
weathesired, (Qualification crieria apnles )

HELP of Southern Nevada
1640 E. Flomingo Rd., #100
Los Vegos, NV 89119
(702} 349-4357
hitps//wwew helpsonv.org
City of Henderson Neighborhood
Services
240 Woter 51
FO. Box §5050
Henderson, NV 89009-5050
(702) 267-2000
hitp:/ Pwwew cityoThendsrsan.com
Las Vagas Urban League
930 W. Owens
Los Vegas, NV 89106

[702) 636-3949
Fittp://www. ol org/

(702) 75%-1270
Eﬁh‘!&ﬂn&%ﬂrgba

Provides information abour asthma, symproms, £

triggers and manopgement,

American Lung Association of Nevoda
3552 W, Cheyenne Ave., Suite 130
Narth Las Vegas, NV 89032

[702} 431-6333
htrp-//www lungnevodo.org

Fights to prevent lung disecse in all its forms
with a focus on asthma. fobacco control. and

emviranmental haatrh.

Quality of Life & Mental
Health
Project Shero
(702) 2421517
hittp:/ Awwow project-shero.org

programs.
Nevoda Early Intervention Services (NEIS)
1161 5. Valley View Sivd.
Los Vegas, NV 89102
(702) 486-7670
Referral Hotline (702) 486-9200
hirpef fwww.health.megov
Offers free sorvices 1o families of children birth
to age 3 with developmental delays.
4460 5. Eowtern Ave., Suite 200

d Los Vegas. NV 89119

(702) 435-D409
Offers services for children focusad on

acodemic suppart, o and perdorming
arts therapy, social skills ond sefl-esizem,
communication skiffs and anger management.

Oral Health

Univarsity of Nevoda, Las Vegas School of
Dental Medicine
1001 Shodow Lana, MS-7410

Los Vegos, NV 89105-4124
(702) 774-2400

htep://dentalschool.unlv.edu

Offers quality oral health care services 1o the
community,
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Substance Abuse and Viclence

S AFE Housa (Stop Abusa in the Family
Environment)
921 American Pacific O, Suite 300
Hendarsan, NV 89014

[702] 45

I.u_raa_au.._wmh.uu 7
hitp:/ fwww.safehousenv.org
Prowides safe sheifer, support, odvocacy,
counsaling ond education for victims of
domestic abuse.

Las Vegos Rescue Mission and Sheber of

Hope
480 W Bonanza Road

Las Vegas. NV 89106

Serves those who are homeless or struggling .
with addictions.

The Shade Tres
T W. Owans
North Los Vegas, NV 89101
(702} 385.0072
htip:/ fwew sheshodstras org

Prowides safe shelter to women and children
who are homeless. abused or in crisis. Life-

Provides counseling and services fo children,
odulrs ond families ro heaf from the troumas of
abuse, neglect and violence.

Tobacco Cessation

Control Program
400 Shadow Lane, Svite 101
A0, Box 3902
Los Vagas. NY 89127
[702) 759-1270

http: /iwaw gztheathyclorkcounty.org
Provides community oufreach fo rose
aworeness about tobacco use and smoking.

Nevoda Toboeco Users” Helpline
6375 W, Chorleston Sivd.. Suite A100
Los Veges, NV 89148
_B_wu 0684
T-NOW
zﬁ?i?ﬂﬂﬁﬁapaa
ggiﬁciﬁ!}
{ classes, support groups and
medication assistance program,

Health

Southern Nevado Health District
625 Shadow Lanse

PO. Box 3902

Les Veges, NV 89127

(702} 759-1000

pp:/ fwww ssuthernnevodoheabthdismictorg.

Provides sarvices such os immunizations,
family plonning, HIV screening, sexually
transmitted disease screening and freatment,
tuberculosis clinic.

Nevada Cancer Institute

9767 | Brookthrough Way

Los Viegas. NV 89135
[702) 822-5433

hitp://nevadoconcetinstifute.org 3

Frovides hope to communities in Nevads
threugh ressarch education, early detection
and prevention.

Nutrition

Food for Kids
4525 W. Reno Ave.
Los Vegos, NV 89118

{7021 877-5437
Strives to help children in Nevoda who are
fungry by providing fecd and assistance o
children and ther families.

Three Sguare
4190 N. Fecos Rd,
Los Vagos, NV 89115
(702) 644-3653
http: //wwwe.threesquars.org
Provides wholesome food 1o hungry
people through non-profit and forth-based
s
Nevoda Supplemental Nutrition Program

for Women, Infants, and Children (WIC)
Toll Fres (800) 843-8942

prevention of injuries 1o children.
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968 E. Sahara Ave.
Las Vegas, NV 89104
[702} 732-7001

it/ s helpingidsclinic. org

Frowides fres health core to children who have
barriers to health access.

Sunrise Children's Foundation
2755 £ Deserr Inn Bd,, Svite 200
Los Vegas, NV BS121
{702) 731-8373

http:/ fwwew. suntisachildran.org
Emphasizes pediatric health and education
and the benerment of &l children.
St. Jude’s Ranch for Children
Bouider City Camipus
100 5. Juda's 5.
Boulder City, NV 890Dé&
(702) 294-7100
hnip:/ fwww stiudesronch.org

Rescues obusad, obandoned and negleciad
children of al! races and foiths 1o give them a
safe home-like esvitonment.

StandUp for Kids
Toll Free [B00) 365-4543

hitp://www.standupforlids org 17

no&i:&s&a{!d. and rescuing homeless/

mn.smw 1o Family Connection
4 W. Charlesion Shd.
rﬂg NV BGi146-1127
(702) B70-9583
hittp: / fwwow. newbabycentar com

Oflars free services 1o familes of newbom
babies up o oge 4

[702] 568-9601

hitp:=/ /www.strosshospitols.org

Provides fres services o parents of chidran

up 3 4 years, including hospital visis, classes,
warkshops and educational maserials.

Education
Big Brothers, Big Sisters
I Southern Nevado

o
4065 E. Post Rd.
Les Vegos, NV E9120

Emergency Aid of Boulder City
PO. Box 60673
Boulder City, NV 89006

(702) 293-0332
Provides emergency assistance for rent,
utifines. goods, gasoline, auto repairs and
madicol nsads to residents and sranded
travelers.

Resources for the Disabled

New Visio Ranch
PO. Box 80025
Los Vegas, NV 89180
(702) £57-4677
hrip://www.newvisiaronch.org

Provides quality housing ond suppon sesvices

i to developmentally disabled aduirs.

Emergency and Disaster Relief 7'

fn an emergency, dial 911

Provides services o victims of disasters and
helps people 1o prepare for and respond 1o
BMEGENCes.
Nevada 2-1-1
211 or (702} 836-2110

hetp://www.nevoda2 | 1.org
OHers ocress 1o basic human needs resnurces.
programs for children, youth and families. and
support for disaster recovery.

Senior Citizens

Provides asisted transportation to medical
appainiments, loan of durable medical
squipment to patients 60 years or older who

1L mainiain independance in their own home.

Salud En Accion
425 Shodow Ln.
PO. Box 3902

Los Vegos, NV 89127
(702) 759-0874
g/ www. southernnevadaheabhdamicr.org

Provides bilingual Medicare advocacy fo the
Hispanic community.
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Nevada Healthy Homes Partnership
BBB.524.0227

UNLV
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APPENDIX K - CITI CERTIFICATION

Completion Repon Page | of 1

CIT1 Collaborative Institutional Training Initiative

Human Ressarch Curricubm Completion Repornt
Printed on BMSZI010

Leamer: Mackenzie Bums [usemame kensieab)
Institution: Universty of Nevida. Lax Veges

Information Phiong. 702 BHS 1505

Email kenrosbiBac! com
Group 2. Social / Behavioral Ressarch Investigators snd Key personnel: If

you Rave ary questonyg YRS reguirements may coritact the UNLY
OPRS by phona st 702 .Zm’:uwm:toﬂamtﬁwm

Stage 1. Basic Course Passod on 0772610 (Ref # S20£201)

—— o |

ane Gesupations! Hysth

081208 | noguiz |
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and Carfidentialty - SBR orneie 100%

areh with P = Q780 1| 3M [75%)
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APPENDIX L - SUMMARY OF PROVIDED INTERVENTION SUPPLIES
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