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Abstract

Complementary and alternative medicines (CAM) are associated with poor asthma medication adherence, a major
risk factor for asthma exacerbation:"However, previous studies showed inconsistent relationships between CAM use
and asthma control due to small'sample:sizes, demographic differences across populations studied, and poor
differentiation of CAM types. We examined associations between CAM use and asthma exacerbation using a cross-
sectional analysis of the 2012 National Health Interview Survey. We included adults>18 years with current asthma
(n=2,736) to analyze racial/ethnic differences in CAM use as well as the association between CAM use and both
asthma exacerbation'and emergency department (ED) visit for asthma exacerbation across racial/ethnic groups. We
ran descriptive,statistics and multivariable logistic regressions. Blacks (OR=0.63 [0.49-0.81]) and Hispanics
(OR=0.66 [0.48-0,92]) had decreased odds of using CAM compared to Whites. Overall, there was no association
between CAM 'use and asthma exacerbation (OR=0.99 [0.79-1.25]) but the subgroup of ‘other complementary
approaches’ was associated with increased odds of asthma exacerbation among all survey respondents (1.90 [1.21-
2.971), Whites (OR=1.90 [1.21-2.97]), and Hispanics (OR=1.43 [0.98-2.09). CAM use was associated with
decreased odds of an ED visit for asthma exacerbation (OR=0.65 [0.45-0.93]). These associations were different
among racial/ethnic groups with decreased odds of ED visit among Whites (OR=0.50 [0.32-0.78]) but no association
among Blacks and Hispanics. In summary, we found that both CAM use and the association between CAM use and
asthma exacerbation varied by racial/ethnic group. The different relationship may arise from how CAM is used to
complement or to substitute for conventional asthma management.
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Introduction

Asthma is a common medical condition that affects one in thirteen people in the United States
(1). Disadvantaged racial and ethnic minority groups, particularly Blacks and Puerto Rican
Americans, are disproportionally affected and suffer greater rates of emergency department (ED)
utilization, hospitalization, and mortality from the disease (2-7). According to the CDC, the
mortality from asthma is about three times higher in Blacks compared to non-Hispanic Whites
(1). Many factors associated with disparities in asthma outcomes have been identified, and
include environmental factors and issues surrounding medication adherence that arise from
social determinants of health. For example, racial and ethnic minorities residing in low
socioeconomic areas are at an increased risk of asthma exacerbation due to air pollution;poor
quality housing, stress, and occupational exposures (8-10). Adherence with prescribed asthma
medications is poorer in Blacks and Hispanics compared to White patients (11-14). Alengside
other factors such as access to care, physician-patient communication, language barriers, beliefs
about prescribed medications, and affordability, preference for complementary.and alternative
medicine has been cited as an important barrier to adherence with preseribed medications and
improving asthma control in disadvantaged racial and ethnic communities (15, 16).

Complementary and alternative medicine (CAM) refers to medicalpractices that may
complement or replace conventional medical treatments (17). CAM can be categorized into two
broad groups (1) “natural products” such as herbs, vitamins, and minerals and (2) “mind and
body practices” such as yoga, tai chi, qi gong, massage, meditation, breathing exercises,
acupuncture, and chiropractic and osteopathic manipulation (17). The mainstay of treatment for
asthma is the use of inhaled corticosteroids and heta:agonists; but CAM is widely used by
patients in the treatment of asthma (18-21).In the US, CAM use for asthma management is very
common, ranging from 66% to 86% (22-24). The effect of CAM use on adherence with
conventional asthma medications and asthma control remains unclear, as does its impact on
asthma morbidity and mortality (25-29): For example, some studies have shown poor asthma
medication adherence with CAM‘use or-a significant association between asthma exacerbation
and CAM use (25-27). Howeyer, in other instances, CAM use, specifically yoga, has been
associated with improved asthma control and symptoms (30, 31). This may be due to prior
studies having small sample‘sizes;.examining demographically different populations, and
combining different types of*=CAM into one group.

The purpose of this study is to use nationally representative survey data to determine the
demographic factorspredictive of CAM use in asthma patients and to determine the association
between CAM use and asthma exacerbation among different racial and ethnic groups. We
hypothesize that 1) there are disparities in CAM use among different racial/ethnic groups and 2)
CAM use is associated with increased risk of asthma exacerbation. We analyzed data from the
2012 National Health Interview Survey, which contained information on both asthma and CAM
use. We further examined the data by racial and ethnic groups and by different types of CAM
adjusting for sociodemographic and healthcare utilization characteristics.

Methods



Study design, setting, and participants

This is a cross-sectional analysis of the 2012 National Health Interview Survey (NHIS), an
annual, nationally representative survey that contains self-reported information on
sociodemographic background and health status (32). The survey is conducted in person at
participants’ residence and includes 34,525 adults 17 years or older in the United States. Our
study cohort consisted of all survey respondents 18 years or older who had asthma (answered yes
to “Still have asthma?”), valid responses to covariates, and responded to questions about CAM
use (n=2,736). We identified a participant to use CAM based on his/her answer to the question,
“used [CAM type], past 12 months?”

Complementary and alternative medicine (CAM)

Based on previous CAM categorizations (17, 33), we categorized CAM into three groups:
natural products, mind and body exercises, and other complementary approaches. Natural
products included herbals, vitamins (vitamins A, B, C, D, E, H, or K)yand minerals (calcium,
magnesium, iron, chromium, zinc, selenium, or potassium). Mind and*body exercises included
yoga, tai chi, and gi gong. other complementary approaches included:massage, acupuncture,
energy healing therapy, naturopathy, hypnosis, biofeedback, Ayurveda, chelation therapy, and
craniosacral therapy. Within the other complementary approaches'category, because prevalence
of energy healing therapy, naturopathy, hypnosis, biofeedback,"/Ayurveda, chelation therapy, or
craniosacral therapy use were low (prevalence of useiless than 0.5%), we combined these
modalities and labeled them as “other”.

Asthma exacerbation and ED visitfor asthma exacerbation

Asthma exacerbation was based on self-report responding to the question, “Had an asthma
episode/attack past 12 months?” Emergency department visit for asthma exacerbation was also
based on self-report responding-te the question,“Had visit to ER due to asthma past 12 months?”

Covariates

We used self-reported,race/ethnicity and categorized the race and ethnicity indicators into five
groups: non-Hispanic White, non-Hispanic Black, Hispanic, Asian, and Other. Next, we
identified key.sociedemographic and healthcare utilization characteristics associated with
differential risk'of'asthma exacerbation and CAM use (34-38). For sociodemographic variables,
we included age, gender, educational level, low income status, employment, and insurance. To
adjust for differences in the prevalence of asthma among different age groups, we categorized
age into four groups: 18-34, 35-49, 50-64, and 65+. Educational achievement was reported as
education of adult with the highest education in the family. We categorized participants’
education into four groups: less than high school diploma, high school diploma or equivalent,
greater than high school education (but no college degree), and completed college or higher.
Low-income status was defined as family income equal or less than 100% of the Federal Poverty
Level. We also included BMI as a covariate due to higher prevalence of asthma exacerbation
among patients with obesity (39). BMI was categorized into four groups: underweight (<18.5



kg/m?), normal weight (18.5-24.9 kg/m?), overweight (25.0-29.9 kg/m?), and obese (>30.0
kg/m?) (40). For healthcare utilization characteristics, we examined whether participants had a
healthcare provider and whether they reported any healthcare visit in the past year. Respondents
were identified to have limited English proficiency if they used non-English for the survey
interview.

Statistical analysis

In our statistical analyses, we incorporated multistage stratification sampling design and
sampling weights (41). For all analyses, we compared all racial/ethnic groups but didnot present
the “Other” racial/ethnic group results due to small sample size. To characterize the sample
population by race/ethnicity we compared the unadjusted prevalence of sociodemographic
indicators, CAM use, asthma exacerbation, and ED visit for asthma exacerbations. We
performed chi-square test of similarity to examine racial/ethnic differences inicovariates. To
account for multiple comparisons, the Holm-Bonferroni sequential method was applied (42). We
conducted multivariable logistic regression models to examine the relationship between CAM
use and demographic covariates. We also ran multivariable logistic regression with CAM use as
outcome adjusting for asthma exacerbation or ED visit for asthma exacerbation, separately. We
then examined an association between combined CAM use and.our primary outcome variables of
asthma exacerbation and ED visit for asthma exacerbation using multivariable logistic
regression. We also examined the relationships betweensspecific types of CAM and the asthma
exacerbations outcomes. Additionally, we ran multivariable logistic regression analysis
individually for Whites, Blacks, and Hispanics to assess.the relationship between racial/ethnic
differences in CAM use and the primary outcome Vvariables of asthma exacerbation and ED visit
for asthma exacerbation.

All statistical analyses were conducted.using SAS 9.4 (SAS Institute Inc., Cary, NC. USA).
Results

Participants

The 2012 NHIS included 34,525 survey participants, 2,736 (8.0%) of which reported current
asthma and were/included in our study. Prevalence of current asthma among different racial
ethnic groups was:8.1% in Whites, 10.1% in Blacks, 6.1% in Hispanics, and 4.6% in Asians.

Table 1 shows characteristics of survey participants with asthma (n=2,736). The majority of the
study participants were female (62.7%), 18-54 years old (66.5%), and overweight/obese (68.7%).
Within the past year, 48.7% reported having an asthma exacerbation and 11.9% reported going
to ED for an asthma exacerbation. There were racial/ethnic differences in ED visit for asthma
exacerbation: 9.4% of Whites, 22.1% of Blacks, 16.1% of Hispanics, and 4.5% of Asians
reported going to the ED for asthma exacerbation (p<0.01). Three-quarters (74.1%) had a health
care provider, but only 8.3% saw a healthcare provider within the past year. Here too, there were
racial/ethnic differences.



CAM Use

We examined CAM use among those with current asthma by race/ethnicity (Table 2). 58.5% of
participants with current asthma used CAM within the past year. Higher percentages of Whites
and Asians used CAM compared to Blacks and Hispanics (% of CAM use: 62.8% Whites, 46.9%
Blacks, 45.4% Hispanics, 62.3% Asians; p<0.01). Most of the CAM used was in the ‘natural
products’ category (21.4% used herbals, 40.3% used vitamins, and 33.6% used minerals). Yoga
practice in the ‘mind and body exercises’ category was also common among asthma patients
(17.6% of White and 22.9% of Asian patients but only 9.3% of both Black and Hispanic
patients). There were also racial/ethnic differences in use of herbals, vitamins, minerals, and
yoga (p-values<0.05).

To identify characteristics associated with different types of CAM use among asthma.patients,
we performed multivariable logistic regressions analysis (Table 3). Blacks and Hispanies had
decreased odds ratio of using CAM compared to Whites (Blacks: OR=0.63 [0.49-0.81] and
Hispanics: OR=0.66 [0.48-0.92]). Among Blacks, the differences arose<from use of natural
products (OR=0.62 [0.48-0.79]) and mind and body exercises (OR=0.5310.35-0.79]). Males,
compared to females, had decreased odds of using CAM (OR=0.57 [0.45-0.71]), including
natural products (OR=0.59 [0.47-0.74]) and mind and body exercises (OR=0.45 [0.33-0.63]).
Variables associated with increased CAM use included older age'group, higher education level,
lower income, and having a healthcare provider.

To examine whether having an asthma exacerbation'orED visit for exacerbation in the past year
was associated with CAM use, we ran additional.analyses with these covariates in the CAM use
models (Table 4). We found that having an,asthma‘exacerbation within the past year was
associated with 87% increased odds of using'a CAM type category in the ‘other complementary
approaches’ (OR=1.87 [1.20-2.91]). Having an ED visit for asthma exacerbation was associated
with decreased odds of CAM use (OR=0.65 [0.46-0.93)), specifically natural products (OR=0.69
[0.48-0.98]).

Asthma exacerbation-andED visit for asthma exacerbation

In looking at whether CAM use was associated with the outcomes of asthma exacerbation (Table
5), we did not find-anys:association among the overall population (OR=0.99 [0.79-1.25]), among
Whites (OR=0.99,[0.76-1.30]), or among Blacks (OR=0.87 [0.63-1.21]). However, among
Hispanics, use'of. CAM was associated with increased odds (OR=1.43 [0.98-2.09]) of asthma
exacerbation,although this had borderline statistically significance (p=0.06).

In looking at whether CAM use was associated with ED visit for asthma exacerbation, we found
that CAM use associated with decreased odds (OR=0.65 [0.45-0.93]). This decrease was seen
among Whites (OR=0.50 [0.32-0.78]); however, there was no association among Blacks
(OR=0.72 [0.43-1.20]) and Hispanics (OR=1.48 [0.81-2.71]). The CAM category of ‘natural
products’ was associated with decreased odds (OR=0.68 [0.48-0.97] of ED visit for asthma
exacerbation but the category of ‘other complementary approaches’ was associated with
increased odds (OR=1.90 [1.21-2.97]) of ED visit for asthma exacerbation.



Discussion

Consistent with previous studies (43-45), we found that CAM use was common among asthma
patients and the type of CAM use varied among different racial/ethnic groups. We also identified
characteristics associated with CAM use, including being elderly, having a person in a family
with high education level, low income, and having a healthcare provider. Compared to Whites,
Blacks and Hispanics were less likely to use CAM but there was no difference in CAM use in
between Whites and Asians. There was no association between CAM use and asthma
exacerbation, but CAM use was associated with decreased odds of ED visit asthma exacerbation.
In subgroup analysis, use of the CAM category of ‘other complementary approaches’swas
associated with increased odds of asthma exacerbation. However, use of CAM from the\category
of ‘natural products’ was associated with decreased odds of ED visit for asthma exacerbation.

The relationship between CAM use and asthma exacerbation differed among racial/ethnic
groups. Among Whites, CAM use was associated with decreased likelihood of ED visits for
asthma exacerbation compared to Blacks or Hispanics who had no asseciation or increased
association with ED visits. There are several possible explanations forthis finding. Whites,
compared to Blacks and Hispanics, tend to have favorable sociodemographic characteristics
including having a family member with a higher educational level;high income, employment,
and insurance. Therefore, CAMs may be concomitantly used with,prescribed asthma medications
rather than being used as a substitute (46, 47). Another possibility is that among different CAM
being used, they may be using CAM with more evidence/of benefit (e.g. yoga) (31, 48).

Among Black participants, we found no relationship-between CAM use and asthma
exacerbations or ED visit for asthma exacerbation. Based on our study findings, it is likely that
disparities in asthma control between Blacks and Whites are not arising from CAM use but
rather from other adherence-related or.environmental factors driven by socioeconomic
characteristics. This is contrary to anothersstudy which has suggested that CAM use among
Blacks is high (49).

One noticeable finding is that CAM use among Hispanic participants is associated with an
increased asthma exacerbations but not ED visits for asthma exacerbation. The increased odds of
asthma exacerbation without-an association with ED visit may be arising from Hispanics
avoiding ED visitsswhen they are experiencing an asthma exacerbation. Another interesting
finding is that use of ‘natural products’ or ‘other complementary approaches’ as an independent
variable showed that'these specific types of CAM were contributing to the disparity in asthma
exacerbation. Studies have identified high percentages of Hispanics using unconventional CAM,
including “zumos” and “mal ojos”, which are frequently used as a substitute for Western
medicine and thus could result in poor asthma management (15, 50). Another explanation for the
increased odds of asthma exacerbation among Hispanics is limited English proficiency. In this
study, we found one-fifth of the Hispanic participants to have limited English proficiency, which
is commonly associated with poor medication adherence, negative perception of conventional
asthma medication, and patient-physician communication barriers (51, 52).

Our study found that CAM use may be associated with asthma exacerbation and this depends on
the type of CAM use examined. Use of ‘natural products’, such as vitamins, herbals, or minerals



was associated with decreased ED visits for asthma exacerbation but use of ‘other
complementary approaches’ was associated with increased ED visits. Based on
sociodemographic characteristics associated with the CAM use, it is possible that those who are
more health-conscious may be taking more ‘natural products’ or practicing mind and body
exercises (46, 47). If this is the case, then use of ‘natural products’ may be an indirect marker for
self-caring behavior that is preventing asthma exacerbation. We also noted that the use of ‘other
complementary approaches’, such as hypnosis and Ayurveda, were very low among survey
participants. Future study is needed to explore how cultural backgrounds and distrust towards
conventional medications factor into specific types of CAM use for disease management.

This study has several limitations. Because this is an analysis of cross-sectional data, we cannot
establish causal relationships. We hypothesized that CAM use would be associated'with
increased asthma exacerbations and ED visits because CAM use is associated with'poor
adherence to asthma medications (28, 29). This assumes the effect directionality froemCAM use
to asthma control. However, our study finding does not preclude the reverse'causality in which
poor asthma control has triggered participants to rely more on CAM for. asthma management.
We also do not know if the CAM survey participants are using CAM for-asthma treatment or for
other medical conditions. Further information regarding whether CAM is/being used either to
complement or replace prescribed asthma medications or for other. medical conditions would
indicate how CAM is affecting adherence. This will need to be explored in longitudinal studies
measuring whether CAM use was negatively affecting adherence and subsequent exacerbations.
Another limitation of the data is lack of clinical infermation such as current prescribed asthma
medications, medication adherence, asthma severity, or. results of pulmonary function tests.
However, it is likely that those who visited the ED:had similar asthma severity (53). The survey
asks guestions about various types of CAM use, but may be still missing less commonly used
CAM, including folk remedies. Lastly, this-study is limited by self-reported information and
shared method variance.

Conclusion

We found wide variations_in, CAM use, types of CAM used, and associations with asthma
outcomes among asthma (patients from different racial and ethnic groups. Future studies are
needed to understandiwhy there are different associations between CAM use and asthma
exacerbation among different racial/ethnic groups. It will be important to investigate what
cultural factors contribute to decisions to use CAM for asthma treatment and whether it is being
used as a complement or substitute for prescribed asthma medications. This is particularly
important ameng Hispanics because CAM use appears to be associated with an increased risk of
asthma exacerbation.

None of the authors have a conflict of interest.
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views of the Donald and Barbara Zucker School of Medicine at Hofstra/Northwell and Boston

University.
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Table 1. Characteristics of asthma survey participants by race/ethnicity (weighted %)

All White Black Hispanic  |Asian P-value
(n=2,736) |(n=1,670) |(n=513) |(n=364) (n=91)

Sociodemographic characteristics

Male 37.3 37.4 35.1 35.6 57.0 0.09
Age groups (years old)

18-39 40.7 36.2 48.4 53.0 42.6

40-54 25.8 26.9 25.6 19.7 26.4 <0.01
55-64 17.9 19.7 15.1 14.2 10.5

65+ 15.5 17.2 10.5 13.1 20.5

Education

g:’er;‘f:ted collegeor 15 4 36.7 235 30.9 58.0

Higher than high school |38.6 38.5 39.7 41.3 28.2 <0.01
:;guﬁvzclle or 19.2 19.2 23.1 20.4 7.2

Less than high school 8.2 5.6 13.7 17.4 6.6

BMI group

Underweight 2.2 2.1 0.6 3.7 1.0

Normal 29.2 29.9 27.7 21.2 45.4 <0.01
Overweight 28.4 27.6 29.8 30.8 333

Obese 40.3 40.3 41.9 44.3 20.2
Currently employed 51.5 53.5 48.5 44.9 51.5 0.14
Low income 20.6 15.9 34.2 34.6 13.4 <0.01
No insurance 6.3 6.1 8.1 7.2 1.6 0.12
:':‘;:Z‘:::ygmh 2.9 0.3 0.0 21.3 11.5 -
Asthma characteristics
Asthma attack (past 1yr) [48.7 48.5 48.3 53.9 41.8 0.37
Esr;"s't forasthma (past ;) 4 9.4 22.1 16.1 4.5 <0.01
Medical care

Efg\i;e?ea'thcare 74.1 76.8 65.8 68.3 71.0 w001




‘Had a healthcare visit 8.3 7.2 ‘9.0

11.4

115 0.10

Table 2. Descriptive analysis of complementary and alternative medicine use (within the past 12
months) among asthma participants by race/ethnicity (weighed %)

All White Black Hispanic Asian P-value
(n=2,736) (n=1,670) | (n=513) (n=364) (n=91)
CAM use 58.5 62.8 46.9 45.4 62.3 <0.01
Natural products
Herbal 21.4 24.3 12.0 12.6 22.3 <0.01
Vitamin 40.3 44.4 31.0 26.7 40.9 <0.01
Mineral 33.6 36.5 23.5 29.1 28.5 <0.01
Mind and body exercises
Yoga 15.8 17.6 9.3 9.3 2249 <0.01
Taichi 4.5 4.9 2.5 3.8 6.2 0.33
Qigong 1.2 1.1 0.3 1.9 1.0 0.18
Other complementary approaches
Massage 3.3 3.2 4.5 2.8 2.3 0.70
Acupuncture | 0.2 0.2 0.0 0.0 1.0 -
Other 1.0 1.2 0.6 0.1 0.0 -

“Other includes energy healing therapy, naturopathy, hypnosis, biofeedback, Ayurveda, chelation
therapy, or craniosacral therapy

Table 3. Characteristics associated with CAM,use among asthma participants, using
multivariable logistic regression analysis, adjusting for race/ethnicity, gender, age groups,
educational level, BMI, employment, income, insurance, limited English proficiency, and having

a healthcare provider. Results reported-as odds ratios [95% confidence interval].

Typesof CAM
. Other
All Natural products I\/Imd.and body complementary
exercises
approaches

Race/ethnicity (reference: non-Hispanic White)

Black 0.63 [0.49-0.81]* | 0.62 [0.48-0.79]* | 0.53 [0.35-0.79]* | 1.43 [0.76-2.85]
Hispanic 0.66 [0.48-0.92]* | 0.72[0.52-1.01] | 0.72[0.44-1.20] | 0.63 [0.21-1.92]
Asian 1.06 [0.56-2.03] | 1.01[0.55-1.86] | 1.10[0.60-2.01] | 0.74[0.26-2.15]
Male 0.57 [0.45-0.71]* | 0.59 [0.47-0.74]* | 0.45 [0.33-0.63]* | 0.61 [0.37-1.03]

Age group (referenc

e: 18-39 years old)

40-54 1.51 [1.12-2.03]* | 1.77 [1.33-2.35]* | 0.85 [0.60-1.19] | 1.71 [0.98-3.00]
55-64 1.76 [1.31-2.35]* | 2.17 [1.62-2.90]* | 0.63 [0.44-0.92]* | 1.42 [0.70-2.92]
65+ 1.68 [1.21-2.33]* | 2.23 [1.60-3.12]* | 0.40 [0.25-0.66]* | 2.17 [1.05-4.46]*

Education (reference: less than high school)




Completed college | 5 50 (1 68.3.72)* | 2.39 [1.64-3.47)* | 8:69 [2:54- 3.72[1.07-
or greater [ ] [ ] 17.59]* 12.95]*
Higher than high ) * ) x ) 3.77 [1.15-
school 1.66 [1.15-2.41]* | 1.69[1.18-2.43]* | 2.61 [0.97-7.06] 12.34]*

High school or
equivalent

1.26 [0.86-1.86]

1.42 [0.97-2.08]

1.42 [0.51-3.97]

2.54 [0.76-8.52]

BMI group (reference: normal BMI)

Underweight 1.10 [0.49-2.48] | 1.39[0.61-3.16] | 0.61[0.25-1.51] | 2.50 [0.74-8.52]
Overweight 1.01[0.77-1.33] | 1.11[0.85-1.45] | 0.49 [0.36-0.69]* | 1.11{0.62-1.97]
Obese 1.00 [0.78-1.30] | 1.13 [0.88-1.45] | 0.46 [0.34-0.62]* | 0.75.[043-1.31]
Currently 0.92[0.73-1.15] | 0.95[0.76-1.18] | 0.85 [0.62-1.15] _[x2.16.[1.25-3.72]*
employed

Low income 1.22 [1.02-1.45]* | 1.15 [0.97-1.37] | 1.10 [0.82-1.48] .0.76 [0.49-1.17]

No insurance

1.12 [0.78-1.60]

1.11 [0.77-1.60]

0.86 [0.53-1.42]

0.47 [0.19-1.13]

Limited English
proficiency

0.66 [0.37-1.18]

0.64 [0.36-1.14]

0.44 [0.14-1.40]

2.97 [0.64-13.72]

Have a healthcare
provider

1.46 [1.16-1.85]*

1.50[1.17-1.93]*

1.13 [0:85-1.50]

1.84 [1.09-3.12]*

* P-value<0.05

Table 4. Characteristics associated with CAM use among asthma participants, using
multivariable logistic regression analysis (Results,reported as odds ratios [95% confidence

interval].)**

Outcome: CAMuse
Natural Mind and body Other
All . complementary
products exercises
approaches
Model 1 (including asthma exacerbation in the model)
Race/ethnicity (reference: non-Hispanic White)
0.64 [0.49- 0.62 [0.48- 0.53 [0.35-
Black 0.82]* 0.80]* 0.79]* 1.52 [0.79-2.90]
Hispanic 8'8215948_ 0.73[0.53-1.02] | 0.72 [0.44-1.20] | 0.63 [0.21-1.90]
Asian 1.06 [0.56-2.02] | 1.01 [0.55-1.86] | 1.10 [0.60-2.01] | 0.83 [0.30-2.31]
Asthma 1.87 [1.20-
exacerbation 0.99 [0.79-1.24] | 1.02 [0.82-1.26] | 0.98 [0.75-1.29] 2.01]*
Model 2 (including ED visit for asthma exacerbation in the model)
Race/ethnicity (reference: non-Hispanic White)
0.66 [0.51- 0.64 [0.50- 0.54 [0.36-
Black 0.86]% 0.83]* 0.81]* 1.47 [0.77-2.83]
Hispanic 0.66 [0.48- 0.73[0.52-1.01] | 0.72 [0.44-1.20] | 0.65 [0.21-1.98]




0.92]*
Asian 1.04 [0.54-1.99] | 0.99 [0.53-1.83] | 1.08 [0.59-1.99] | 0.79 [0.28-2.23]
ED visit for asthma | 0.65 [0.46- 0.69 [0.48-
exacerbation 0.93]* 0.98]* 0.66 [0.38-1.12] | 1.45 [0.78-2.67]

* P-value<0.05

** Adjusting for race/ethnicity, gender, age groups, educational level, BMI, employment,
income, insurance, limited English proficiency, and having a healthcare provider. Model 1 also
controls for asthma exacerbation and model 2 controls for ED visit for asthma exacerbation.

Table 5. Characteristics associated with asthma exacerbation determined by multivariable
logistic regression, adjusting for gender, age, educational level, BMI, employment;.income,
insurance, limited English proficiency, and having a healthcare provider. Results reported as
Odds ratio [95% confidence interval].

Outcome: Asthma exacerbation

All White Black Hispanic
Types of CAM
All types of CAM 0.99 [0.79-1.25] 0.99 [0.76-1230] .0.87 [0.63-1.21] ;g%g&gg'

Natural products

1.02 [0.83-1.26]

1.03 [0.80-1.33]

0.89 [0.63-1.24]

1.22 [0.83-1.80]

Mind and body exercises

0.99 [0.75-1.29]

092[0.67-1.26]

1.70 [0.87-3.32]

0.90 [0.49-1.68]

Other complementary < 4] 2.06[1.19- 3.53[0.72-
approaches 1.90[1.21-2.97] 3.55]* 1.34 [0.49-3.90] 17.29]
Outcome: EDMhma exacerbation
All White Black Hispanic
All types of CAM 0.65 [0/45:0.93]* 8'32]59'32' 0.72[0.43-1.20] | 1.48 [0.81-2.71]
0.50
Natural products 0.68 [0.48-0.97]* 0.90[0.54-1.50] | 1.46 [0.76-2.80]
[0.32-0.78]*
Mind and body exercises 0.65[0.39-1. i 0.77 [0.23-2.55] | 0.61 [0.14-2.62
ind and body exerci 0.39-1,09]** 8'3?]59'31 [ ] [ ]

Other complementary
approaches

1.49 [0.80-2.77]

1.26 [0.52-3.03]

1.24 [0.31-4.86]

2.55[0.87-7.49]

* P-value<0.05

** P_value<0.10




