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Abstract

The effects of obesity on asthma diagnosis, control, and exacerbation severity are increasingly recognized; however, the under-
lying pathophysiology of this association is poorly understood. Mainstream clinical practice has yet to adopt aggressive man-
agement of obesity as a modifiable risk factor in asthma care, as is the case with a risk factor like tobacco or allergen exposure.
This review summarizes existing data that support the pathophysiologic mechanisms underlying the association between obesity
and asthma, as well as the current and future state of treatment for the obese patient with asthma. Our review suggests that
evidence of chronic inflammatory response linking obesity and asthma indicates a need to address obesity during asthma man-
agement, possibly using patient-centered approaches such as shared decision making. There is a need for research to better
understand the mechanisms of asthma in the obese patient and to develop new therapies specifically targeted to this unique

patient population.
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Introduction
Asthma prevalence

Asthma is classically described as reversible inflammation
of airways, characterized by recurrent attacks of shortness
of breath, cough, and wheeze, affecting people of all ages.
While airway obstruction and bronchial hyper-responsive-
ness are typically associated with asthma, these symptoms
are pathologically related to other factors, such as atopy,
obesity, reflux, stressors, and obstructive sleep apnea.'
Asthma prevalence is increasing worldwide, affecting
over 300 million people.’ Over the period 1980-1996,
asthma prevalence increased among all ages, genders, and
racial groups, especially in more urbanized nations such as
the US.® Currently, 24.6 million people living in the US have
been diagnosed with asthma.*

Disparities in asthma

Although asthma affects people of all ages, it disproportion-
ately affects children.>” Currently, in the US, over 10 million
children and adolescents have been diagnosed with asthma,
making it the leading chronic childhood illness.® Since 1999,
children 5-17 years of age have demonstrated the highest
prevalence rates with 109.3 per 1000 diagnosed with
asthma, compared with 76.8 per 1000 in those over 18
years of age.’
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Marked disparities in asthma outcomes exist for vulner-
able populations such as low income, Hispanic, and African
American populations.'’ Significant racial inequalities exist,
especially in more industrialized countries with the highest
numbers of asthma prevalence. For example, in the US,
asthma prevalence is 43% higher for non-Hispanic blacks
compared with non-Hispanic whites.”

Even among children, these racial differences are evi-
dent”” Results from the National Health Interview
Survey 1997-2003 found that asthma prevalence was con-
sistently greater among non-Hispanic black children
(15.7%) compared with non-Hispanic white children
(11.5%) across all levels of income." In addition, non-
Hispanic black children are 3.6 times more likely to use
the emergency department (ED) for asthma-related issues
than non-Hispanic white children.”> Multiple asthma-
related ED visits are considered risk factors for fatal
asthma, which is reflected in the rates of asthma mortality
seen among minority groups, especially African
Americans.”® In 2006, non-Hispanic blacks had a rate of
asthma mortality over 200% higher than non-Hispanic
whites.'* Furthermore, from 2003 to 2005, the Centers for
Disease Control and Prevention reported that African
American children had a rate of asthma mortality 7 times
higher than non-Hispanic white children.'”” Reasons for
poor outcomes are considered multifactorial and
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include: lack of continuity care, poverty, lack of transporta-
tion, limited access to care and health insurance, and not
having an asthma action plan.'®®

Asthma costs

Health care costs increase in patients with more severe
asthma, but the effect of asthma exacerbations on costs
among patients with more severe asthma is difficult to
quantify. Comparison of direct health care costs between
patients with moderate/severe persistent asthma with
and without exacerbations showed patients with moder-
ate/severe persistent asthma who had exacerbations had
higher total and asthma-related health care costs than
those without exacerbations.'” Moreover, asthma controller
medication use was higher in patients with exacerbations.
Hospitalization and medications were found to be the most
important cost driver of direct costs. Work and school loss
accounted for the greatest percentage of indirect costs. The
cost of asthma was correlated with co-morbidities, age, and
disease severity. Despite the availability of effective pre-
ventive therapy, costs associated with asthma are increas-
ing. Strategies including education of patients and
physicians, and regular follow-up are required to reduce
the economic burden of asthma.'

In a study of Kaiser Permanente’s Southern California
System, there was a $3499 difference in direct costs for
those with uncontrolled versus controlled asthma - $3298
versus $6797, respectively.”® A national study found a
difference of $4212*'. From these numbers we can assume
asthma control saves >$4000 per patient. For a typical
large healthcare system with 60,000 asthma patients, if
we assume control could be improved for between 2
and 10% of patients, then cost savings vary between
$4.8 and $24 million dollars. When lost productivity and
premature death are considered, the resultant financial
burden of asthma is even higher ($56 billion).”* Because of
the high burden of suffering and cost, the Institute of
Medicine and Agency for Healthcare Research and
Quality (AHRQ) identified asthma as a high priority con-
dition requiring further research.”* Research is encour-
aged around patient-centered initiatives especially those
targeting vulnerable, low-income and minority ethnicity
patients.

Obesity and asthma

The prevalence of obesity in the US is increasing at an
alarming rate. Body mass index (BMI), defined as the
weight in kilograms divided by the square of the height
in meters, is commonly used to classify overweight and
obesity.26 In adults, a BMI between 25 and 29.9 is defined
as overweight and a BMI of 30 or higher is considered
obese. For children, overweight is defined as a BMI between
the 85th and 94th percentile for age and gender, and obese is
defined at a BMI at or above the 95th percentile for age and
gender.”® The increased prevalence of obesity in adults has
been accompanied by a similar increase in the prevalence of
obesity in children.?” Similar to asthma, racial and ethnic
disparities exist with obesity prevalence. In the US,
non-Hispanic blacks have a 51% higher rate of obesity,

and Hispanics have a 21% higher rate of obesity compared
with non-Hispanic whites.?® Similar to adults, the com-
bined prevalence of obesity and overweight is also higher
in non-Hispanic black children (35.4%) compared with non-
Hispanic white children (28.2%).*’ Hispanic boys ages 6-11
have the highest combined obesity and overweight preva-
lence (43.9%).

The parallel increase in asthma and obesity prevalence
has led to several studies examining the possible relation-
ship between these two conditions. A study examining the
trends in obesity among adults, using data from the
NHANES 1 (1971-1975), 1I (1976-1980), and III (1988-
1994), found that BMI increased universally among adults
with asthma and those without; however, the prevalence of
obesity rose more in the asthma group (21.3-32.8%) com-
pared with the non-asthma group (14.6-22.8%).*° A retro-
spective study of 143 adults found a similar association
between obesity prevalence and asthma severity.>’ Obese
asthmatics show disparities in response to therapy and
have a nearly fivefold risk of hospitalizations due to exacer-
bations.?” Identifying new mechanisms that improve the
delivery of asthma care is an important step toward advan-
cing patient outcomes, avoiding preventable ED visits and
hospitalizations, while simultaneously reducing overall
healthcare costs.?>**

This relationship between asthma and obesity has also
been replicated in the pediatric population. A cross-sec-
tional study using data from the Third National Health
and Nutrition Examination Survey 1988-1994 showed that
one of the highest risk groups for developing asthma were
children over the age of 10 with a BMI greater than or equal
to the 85th percentile.”® A European study found that obes-
ity among children 4-11 years of age was associated with
asthma regardless of ethnicity, especially among girls.*®
Findings from the National Longitudinal Survey of Youth,
which followed more than 4000 asthma-free children for 14
years, discovered a BMI at or greater than the 85th percent-
ile at age 2-3 years was a risk factor for subsequent asthma
development in boys.””

Obesity is a risk factor for asthma in multiple demo-
graphic groups.”*® Female gender is significantly asso-
ciated with asthma and obesity.39 In addition, obese
asthmatics have a decreased quality of life and increased
utilization of resources compared to their non-obese coun-
terparts.*” Factors that could contribute to the pathogenesis
of asthma in the obese include both mechanical factors and
altered inflammation and immune responses related to the
obese state.

Obese asthma phenotypes. Pathophysiology of asthma
has been described in detail.*' The disease is considered
an inflammatory disease in the airway, leading to airway
hyper-responsiveness, obstruction, mucus hyper-produc-
tion, and airway wall remodeling. Studies in immunology
and molecular biology have resulted in an extensive evalua-
tion of inflammatory cells and mediators involved in the
pathophysiology of asthma. It is recognized that airway
remodeling, characterized by thickening of the airway
wall, can contribute to the chronic progression of the



disease. Epithelial to mesenchymal cell transitions cause
persistence of the inflammatory infiltration and induce his-
tological changes in the airway wall, increasing thickness of
the basement membrane, collagen deposition, and smooth
muscle hypertrophy and hyperplasia. Resulting airway
inflammation and remodeling leads to the airway wall
thickening and induces increased airway smooth muscle
mass, which generates asthmatic symptoms. Asthma has
been considered a classic T helper 2 (TH2) cell-associated
inflammatory disease, with TH2-type cytokines, such as
interleukin-4 (IL-4), IL-5, and IL-13, driving the disease
pathology in patients. Although atopic asthma has a sub-
stantial TH2 cell component, the disease is notoriously het-
erogeneous, and recent evidence has suggested that other T
cells also contribute to the development of asthma.*?

Recent studies suggest that there are at least two distinct
phenotypes of asthma in obesity (Figure 1, Table 1).*>** The
obese state alters both early onset allergic asthma and also
leads to the development of a novel form of late onset
asthma, in part due to obesity.*” Patients with the
atopic phenotype are likely to have pathophysiology con-
sistent with early onset allergic asthma that is complicated
by the development of obesity. Early onset allergic asthma is
characterized by TH2 driven lymphocytic inflammation
with increases in cytokines such as IL-4 and IL-5 that pro-
mote airway eosinophilia and IL-13 leading to mucus
hypersecretion.*>** Atopic asthma is an inflammatory dis-
order characterized by accumulation of eosinophils, mast
cells, and CD4+ T lymphocytes, and with remodeling of the
airway.

Adipose tissue produces a number of cytokines and adi-
pokines which may have a synergistic adverse effect on the
airways. Cytokines produced by adipose tissue include
plasminogen activator inhibitor-1, monocyte chemotactic
factor-1, interleukins 6 and which may affect the airway
such as plasminogen activator inhibitor-1, monocyte
chemotactic factor-1, IL-6 and 8, and adipokines such as
leptin and adiponectin. The precise role of many of these
mediators in the pathogenesis of allergic airway disease is
not well known; however, a number of studies have shown
the potential role of adiponectin (which is decreased in
obesity) and leptin (which increases in obesity) in allergic
asthma.*>*’

The second phenotype relates to obese patients with later
onset of asthma and a much lower prevalence of allergic
disease. These individuals have late onset asthma, in which
obesity plays a role. Meta-analyses demonstrate a direct
correlation between obesity and increased risk of the
developing non-atopic asthma characterized by this pheno-
type.*® This type of asthma is currently poorly understood
but appears to be characterized by lower markers of airway
eosinophilia and TH2 inflammation than are typical of early
onset allergic asthma. Additionally, late-onset, non-atopic
form of asthma is more common in women than men. A
number of factors, both molecular and mechanical, could
contribute to innate increases in airway reactivity and lung
function with obesity. In addition to the airway hyper-
responsiveness caused by the biochemical effects of adipose
related cytokines and adipokines described earlier, mech-
anical changes in lung function and airways likely play an
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important role. This mechanical linkage between obesity
and asthma is thought to be related to restrictive physi-
ology.*’ In obese patients, tidal volumes are decreased
due to a reduction in chest expansion that is caused both
by the weight on the chest itself and the effect of abdominal
obesity on flattening the diaphragms. Patients with asthma
have an intrinsic impairment of the ability for inspiration to
stretch airway smooth muscle. Breathing at the low lung
volumes seen with a restrictive lung pattern leads to
increased airway hyper-responsiveness.”” It has been
hypothesized that breathing at low lung volumes may
lead to increased actin-myosin cross-linking in airway
smooth muscle, effectively making the muscle stiffer.”"
This stretch of smooth muscle is a critical determinant
of airway reactivity in wvivo; furthermore, in vitro
studies have demonstrated that smooth muscle stretch
modulates the expression of proteins in airway smooth
muscle. Supporting this theory, others have shown that
continuous positive airway pressure leads to decreased
airway reactivity in both animal models and in
humans with asthma.’® Thus, one plausible explanation
for the obese asthma phenotype is the effect that breathing
at low lung volumes has on smooth muscle remodel-
ing and resultant smooth muscle function and hyper-
reactivity.

Expiratory flow limitations can be caused by both a
reduction in operating lung volume, as occurs in obesity,
and bronchoconstriction, as occurs in asthma. Obese indi-
viduals breathe close to the closing volume of the airways,
which may promote reduction in operating lung volume.
Bronchoconstriction, as occurs in asthma, can also increase
expiratory flow limitation during tidal breathing.”® This
premature airway closure seen in obesity may have direct
effects on airway caliber and airway function in the setting
of obesity. Mediators produced by adipose tissue may
be important in the pathogenesis of late onset asthma
in obesity. Markers of adipose tissue metabolic inflamma-
tion are increased particularly in visceral fat of patients
with this form of asthma.** This was not related to
enhanced airway inflammation, suggesting that these meta-
bolic mediators could be having a direct effect on the
airway.

Many studies have reported elevated serum leptin
to be associated with asthma in obesity.*>** Leptin
was significantly increased in visceral adipose tissue
of obese asthmatics, and this was related to airway
reactivity. Leptin may have multiple effects on lung
development; leptin deficient mice show decreased
lung volume and alveolar surface area” and decreased
proliferation of tracheal epithelium.’® Further study
should be performed to elucidate the role of leptin in
the pathogenesis of asthma using conditional leptin
knockout mice.

The exact mechanism creating the dose effect seen
between obesity and asthma is not fully known.
Proposed theories for obesity causing asthma include
mechanical, dietary, genetic, and hormonal factors.”” One
main theory that has generated the most discussion is the
role pro-inflammatory cytokines such as leptin play in the
process because adipose tissue is known as a primary
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source of these systemic immunomodulating agents and
could be contributing to the chronic inflammation seen in
asthma, creating more symptoms of the disease.”” One
theory proposed, which supports the less common view
that asthma causes obesity, is that individuals with
asthma restrict their levels of activity for fear of inducing
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Image of asthma phenotypes for early and late onset obesity-associated asthma

an asthma exacerbation, which then leads to a more sed-
entary lifestyle and an increased risk of obesity.”®

Asthma severity — dose response. Obesity is not only a
risk factor for the development of asthma in adults and
children, but is also associated with worse asthma-related
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Table 1 Asthma-obesity phenotypes
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Phenotype characteristic Early onset Late onset References

Increased atopy/allergen X Farzan*4, Sideleva and Dixon®, Sideleva et al.*54”
Younger age onset X Farzan**, Sideleva and Dixon“®, Sideleva et al.*64"
Cytokines produced by airway epithelium includes Th2 X Wenzel*®

Tidal volumes mechanically restricted X Jensen®

Exacerbations reduced with corticosteroids X Desai et al.®®

Metabolic inflammation markers increased X Farzan**, Sideleva and Dixon*®, Sideleva et al.*6*"
Airway closure improved by weight loss X Mahadev®®

Weight gain increases asthma severity X Beuther and Sutherland*® and Desai et al.®®
Exacerbations reduced stable weight or weight loss X X Nystad et al.®

Lower markers of Th2/eosinophilia X Farzan**, Sideleva and Dixon*®, Sideleva et al.*®*”

health outcomes as indicated by Manion,” Guerra et al.,*’

and Hijellvik et al.®® A large Norwegian study of more than
135,000 men and women found a 10% increase in asthma
prevalence per unit of increase in BMI in men and a 7%
increase in prevalence per unit increase in BMI in
women.?’ In men, the risk of asthma increased by 10%
with each unit of increased BMI between 25 and 30. The
similar value for women was 7%. Overweight or obese per-
sons reported asthma more often than did normal BMI per-
sons after adjustment for smoking, education, and physical
activity.!

Diagnosis

Initially, asthma is diagnosed by physical exam and symp-
tomatology. Signs of respiratory distress, rhinitis, nasal irrita-
tion and swelling, prolonged expiratory phases, and triggers
of symptoms assist in the diagnosis. Laboratory evaluation is
minimal, occasionally involving assessment for eosinophilia
or an elevated IgE. Objective diagnosis is obtained by spirom-
etry or pulmonary function tests. A reduced Forced
Expiratory Volumel/Forced Vital Capacity (FEV1/FVC)
ratio, with reversibility after using bronchodilators, verifies
the diagnosis of asthma. Limits occur within this objective
testing, primarily in obtaining reproducible flow/volume
curves in young children.®® Relatively few data in this age
group exist, and performing spirometry in young children
requires specific expertise. Spirometry is often not feasible
outside the research arena or more specialized clinical set-
tings. Challenge testing, with methacholine, histamine, or
exercise has increased specificity for diagnosing asthma, but
also is rarely used in clinical settings due to expertise required
to administer tests, access to testing, and other factors.®®

International guidelines advise that asthma diagnosis
should be based on both the presence of symptoms and
objective measurements of variable airflow obstruction or
bronchial hyper-responsiveness when challenged with
bronchodilators.®’ However, physicians frequently diag-
nose asthma based on symptoms without confirmation by
pulmonary function tests or spirometry.*®

Confirmation of asthma may be more difficult in patients
who are taking regular asthma-controlling medications.
Patients on inhaled corticosteroids (ICS), even for

<3 months, can experience not only an improvement in
symptoms but also a decrease in demonstrable airway
responsiveness, even returning to the normal range on
bronchial challenge testing. Objective testing, which may
include negative bronchial challenge testing results or
absence of change in postbronchodilator forced expiratory
volume in 1s (FEV;) can indicate either a well-controlled
asthmatic or a non-asthmatic. Even among subjects not
started on ICSs, confirming a physician diagnosis of
asthma can be difficult if there are minimal symptoms,
and hence probably minimal airway inflammation, at the
time of testing.”> Because of the overlap in respiratory
symptoms and compromised function, obesity creates a
unique challenge in the use of symptoms for the diagnosis
of asthma and places particular importance on the use of
lung function test/spirometry. Indeed, obese individuals
presenting for evaluation of acute respiratory symptoms
are also more likely to receive a misdiagnosis of
asthma.®>®* Overdiagnosis of asthma can lead to inappro-
priate treatment, with increased risk of side effects and
increased costs.®”®>%” Multiple studies report that asthma
could be excluded after extensive testing in a third of phy-
sician-diagnosed asthma.®*%”%® Underdiagnosis is also an
important issue.®® Impaired dyspnea perception and poor
perception of airflow obstruction may lead to undertreat-
ment of asthma in the obese. In addition to confirming pre-
vious reports on overdiagnosis of asthma, a substantial
proportion of morbidly obese asthma patients were under-
diagnosed. There were few differences between the under-
diagnosed and the overdiagnosed subjects.

Treatment of asthma in the obese patient

Asthma treatment involves environmental trigger avoid-
ance, treatment of co-morbid conditions, and use of
pharmacotherapy with a goal of reducing both impairment
and risk for exacerbations. The National Heart, Lung, and
Blood Institute (NHLBI) Expert Panel Report 3: Guidelines
for the Diagnosis and Management of Asthma provides
clinicians with comprehensive treatment recommenda-
tions.®* The pharmacotherapy recommendations within
this guideline follow a stepwise approach that is tailored
to a patient’s level of impairment and risk. The treatments
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are directed at the underlying physiologic mechanisms of
asthma and include short-acting beta agonists for symptom
relief with a combination of ICSs, long-acting beta agonists
(LABA), and leukotriene receptor antagonists to achieve
long-term control. Currently, the NHLBI guidelines do not
differentiate pharmacotherapy medication choices or
dosing for asthma patients with co-morbid obesity.
However, preliminary evidence suggests that the obese
asthma phenotype may adversely affect standard treatment
regimens, and a one-size fits all approach may not be best.®®
A recent review summarizes the growing number of studies
that demonstrate obese asthmatics have less response as
measured by spirometry and/or symptoms to ICS with
comparable decreases seen in efficacy for treatment with
combined ICS/LABA.**%*%7 Overweight and obese chil-
dren have been shown to require increased amounts of
B-agonists and higher oral steroid use.®” Similarly, inhaled
budesonide was less effective at improving measures of
lung function and reducing ED visits/hospitalization for
overweight/obese children when compared to their
normal weight counterparts.” It is perhaps in part due to
these differences in therapeutic effects that lead to an
increase in disease severity and exacerbations for obese
patients with a nearly fivefold risk of asthma-related hos-
pitalizations.*® Further research is needed to explore if
pharmacotherapy can be more specifically tailored to the
different physiologic mechanisms of disease activation in
the obese asthma phenotypes.

In terms of obesity management in asthmatic patients,
the NHLBI guidelines encourage clinicians to evaluate
and treat co-morbid obesity, suggesting that despite lim-
ited evidence, such treatment may lead to better asthma
control. In a 2012 Cochrane review, only four acceptable
randomized controlled trials looked at the effect of weight
loss strategies on asthma outcomes.”! The trials had meth-
odological limitations, but one trial did show a benefit of
weight reduction on asthma control. Another systematic
review of asthma and weight loss found reversibility of at
least one asthma outcome irrespective of whether weight
loss was a result of surgical or medical intervention.”
Potential positive effects of weight loss have been demon-
strated albeit at the extremes of both BMI and actual
weight lost. In a cohort of 12 severely obese asthmatics,
bariatric surgery and the resultant BMI decrease from 51.2
to 34.4 led to improved lung function, improved perform-
ance on methacholine challenge, and a decrease in
self-reported asthma symptoms.”” Also in a study of 500
morbidly obese patients who underwent laparoscopic
adjustable gastric banding surgery, greater than 80% of
the patients who had asthma symptoms before surgery
reported resolution or improvement in their symptoms.”*
While existing studies do not provide definitive guidance
on how to integrate weight loss into asthma treatment
strategies, the constellation of evidence seems to suggest
that weight loss would lead to improved asthma symp-
toms and decreased exacerbations.

Changing the paradigm of asthma treatment to include
weight management and perhaps different pharmacother-
apeutic regimens will require special attention to the unique
barriers that underserved populations face in the treatment

of asthma. These barriers include limited access to care and
medications, cultural differences in understanding and
accepting treatment options, and decreased health liter-
ac:y.16’64’75'78 To address these complexities, innovative
approaches to treatment are needed.

One example of a novel approach in asthma manage-
ment is shared decision making (SDM) (Figure 2). SDM is
a promising modality that it incorporates cultural beliefs,
change theory, and health literacy by partnering with
patients in understanding their asthma and developing
management plans.

Patient-centered management of asthma in primary
care — can SDM improve outcomes for obese patients
with asthma?

Identifying new mechanisms that improve the delivery of
asthma care is an important step toward advancing patient
outcomes, avoiding preventable ED visits and hospitaliza-
tions, while simultaneously reducing overall healthcare

Set the Stage

Establish rapport
Describe shared decision making approach

Gather Patient Information

Symptoms

Goals and preferences
Perceptions of control
Medication use

Use of alternative therapies

Provide Information

Assess understanding of disease
Review disease and treatment
Confirm comprehension

!

Negotiate
Assess control
Determine severity
Recap patient goals and priorities
Define medication preferences
Deliberate +/- of each treatment option in
relation to patient goals and preference

Wrap-Up

Make treatment decision; write Rx
Teach back

Teach medication protocol

Give disease diary

Schedule follow-up appointment

Figure 2 Schematic representation of the elements of shared decision making



Unfortunately, many patients with asthma lack adequate
control of their symptoms, thus negatively impacting their
overall quality of life. Indeed, almost 50% of adults with
asthma have symptoms more than once weekly and 17%
have daily symptoms.””®’ Consequently, over 30% of adults
with asthma go to the ED for their asthma at least once per
year, resulting in one or more days of missed work.””®

The current approach to asthma management involves
monitoring symptoms and lung function, encouraging use
of controller meds and trigger avoidance, patient education,
and collaborative patient-provider relationships that
include written asthma action plans.®’ Adhering to
NHLBI guidelines has been shown to be efficacious in a
variety of pediatric populations, including high-risk popu-
lations such as inner city, poor, and/or African American
populations.®*"** However, when patients see their primary
care provider for preventative care, the majority are unli-
kely to be adequately evaluated and treated based on cur-
rent guidelines.®® Clinical practice guidelines have had
limited effect on changing provider behavior. Little is
known about the process and factors involved in changin
physician behaviors to improve guideline adherence.”
However, SDM may offer a solution to improve adherence
to guidelines and improve patient-oriented outcomes. Only
one study, by Dr Sandra Wilson and colleagues, has been
published in this area.®®

Building off the work of Wilson, our group led the
Asthma Comparative Effectiveness (ACE) Study funded
by the AHRQ to create a toolkit to assist providers with
implementation of a SDM approach to asthma care that
would be effective in everyday practice.*”*° Initial results
show that use of the asthma SDM toolkit is associated
with improved quality of life, medication adherence,
reduction in utilization of acute care services, and hence
cost savings. SDM interventions may not be as effective in
obese patients. Using data from a randomized controlled
trial of 612 adults with poorly controlled asthma,” Ayala
et al. hypothesized that obese patients would have bene-
fitted less from the SDM intervention than did overweight
or normal weight patients. Standard BMI categories were
defined. Overweight SDM patients negotiated a higher
daily controller dose than normal weight control. BMI
negatively modified the SDM intervention effect on con-
troller fill/refill adherence. Obese SDM patients also
received a smaller intervention benefit (but still signifi-
cantly better than usual care) than SDM patients in
other weight groups.

The observed beneficial effects of SDM in our study
and others did not change in relation to BMI for any of
the clinical outcomes. Like normal weight and overweight
SDM patients, obese SDM patients demonstrated signifi-
cantly better clinical outcomes compared with obese
patients in usual care for asthma-related health care util-
ization, use of rescue medication, the FEV; and FEV;/
FEV, ratio, and the odds of reporting no asthma control
problems. These results demonstrate that a SDM
approach to treatment choice can clinically benefit adult
patients with poorly controlled asthma, regardless of
BML®" We performed a retrospective review of data
from our ACE study. In this unpublished analysis, we
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hypothesized that obese asthmatics undergoing SDM
have a higher baseline asthma severity and greater reduc-
tion in exacerbations following SDM. BMI was used as a
determinant of obesity for adults and children. Asthma
severity/control was determined by the number of
asthma-related ED visits, asthma-related inpatient
events, prednisone orders as a marker of exacerbations,
and quality of life surveys. Baseline evaluation before the
SDM intervention showed obese adults with asthma have
approximately twice the rate of prednisone orders, 3x the
ED visit rate, and almost double the hospitalization rate
compared with non-obese patients. By gender both obese
men and women had more ED visits and hospitalizations
than non-obese asthmatics, while obese women had more
prednisone orders than non-obese women, a trend not
seen in men.

For both children and adults in the obese and non-
obese, there was a trend of decreased asthma severity
for the 12 months following the SDM toolkit intervention
compared to the 12 months before. Obese children saw a
67% decrease in asthma severity after the SDM compared
to 38% for non-obese children, though the result was not
statistically significant. Findings confirmed that obesity
was associated with more severe asthma symptoms
at baseline in adults, particularly in women.
Additionally, SDM was associated with a drop in severity
for all groups. SDM appears to be effective in improving
asthma severity in obese patients and may be a
mechanism for explicitly incorporating weight loss strate-
gies. Possible SDM solutions include: incorporating
education about the effects of obesity on asthma control,
asking patients about goals around weight loss,
and providing them with education and strategies for
weight loss.

Increasingly, evidence suggests that obesity and asthma
are physiologically linked through a chronic inflammatory
response. Increased cost through more frequent hospitaliza-
tions and reduced quality of life lead to a need to address
obesity during asthma management. This would make
including weight loss strategies in primary care a compel-
ling component of asthma management. Future care invol-
ving patient-centered approaches such as SDM may offer
new strategies for management of the obese asthmatic
patient.
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