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A B S T R A C T

Background: Asthma is a growing cause of morbidity for elderly Americans and is highly prevalent among
Hispanic people in the United States. The inability to speak English poses a barrier to patient–provider
communication.
Objective: To evaluate associations between limited English proficiency, asthma self-management, and
outcomes in elderly Hispanic patients.
Method: Elderly patients with asthma receiving primary care at clinics in New York City and Chicago were
studied.
Results: Of 268 patients in the study, 68% were non-Hispanic, 18% English-proficient Hispanic, and 14%
Hispanic with limited English proficiency. Unadjusted analyses showed that Hispanic persons with limited
English proficiency had worse asthma control (P � .0007), increased likelihood of inpatient visits (P � .002),
and poorer quality of life (P � .0001). We also found significant associations between limited English
proficiency and poorermedication adherence (P� .006). Similar resultswere obtained inmultiple regression
analyses adjusting for demographics, asthma history, comorbidities, depression, and health literacy.
Conclusion: Limited English proficiency was associated with poorer self-management and worse outcomes
among elderly patients with asthma. Further understanding of mechanisms underlying this relationship is
necessary to develop interventions that improve asthma outcomes in this vulnerable population.
� 2012 American College of Allergy, Asthma & Immunology. Published by Elsevier Inc. All rights reserved.
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Introduction

The prevalence of asthma in persons aged 60 years or older is 4
to 13%; however, true rates may be underestimated in the elderly,
in whom the disease is often under-diagnosed.1–4 As the US popu-
lation ages, the number of older patientswith asthma is expected to
grow. Furthermore, asthma mortality and morbidity are increased
in the elderly, making older patients with asthma a particularly
vulnerable population.5,6

According to the 2000 census, 11 million people living in the
United States have limited or no English language skills.7 Langu-
age barriers and having a primary language other than English have
been associated with decreased likelihood of having a usual source
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f care and of receiving recommended health care, including pri-
ary care and preventive screening services.8–11 Hispanic people

iving in inner cities have higher asthma incidence, poorer disease
ontrol, and higher mortality.12,13 Reasons for these patterns in-
lude poor access to care, environmental exposures, and psychos-
cial and cultural factors.11-18 Language barriers have also been
ited as an explanation for this increase, specifically in asthma
orbidity among US Hispanic people.7, 19 Limited English profi-
iency can compromise patient–provider communication and im-
ede asthma education efforts. These communication challenges
ay result in decreased patient understanding about asthma and

ts treatment. Patients require a complex set of self-management
ehaviors to achieve the best asthma outcomes. The consequences
f miscommunication are therefore of particular importance for
sthma; however, little is known about the role that language
arriers play in determining poorer outcomes among elderly His-
anics with asthma.
The aim of this study was to assess the relationship between
imited English proficiency, morbidity, and self-management be-

munology. Published by Elsevier Inc. All rights reserved.
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haviors of elderly inner-city asthmatics.We hypothesized that lim-
ited English proficiency would be associated with lower rates of
medication adherence, worse asthma control, and poorer quality of
life.

Methods

This prospective cohort study included elderly (�60 years of
age) patients with asthma recruited at 3 inner-city outpatient clin-
ics in New York, NY and Chicago, IL from December 2009 to August
2011. The New York practices were based in the Mount Sinai Med-
ical Center, a large academicmedical center located in East Harlem.
The Chicago sites included Northwestern University Hospital gen-
eral internalmedicine clinic and theMercyHealth Clinic, a federally
qualifiedhealth center. The studywas approvedby the Institutional
Review Boards of both institutions.

Potentially eligible patients with asthma were identified by
review of electronic clinic encounter databases at each site. We
enrolled patients 60 years of age or older who spoke English or
Spanish and had a diagnosis of uncontrolled asthma by a medical
provider.20 Individuals with a smoking history of 10 or more pack-
years or a diagnosis of chronic obstructive lung disease or other
chronic respiratory illness were excluded. Additionally, non-His-
panic patients with limited English proficiency (n � 9) were ex-
cluded from analyses to control for potential cultural differences
within the limited English proficiency group.

Trained, bilingual research assistants recruited patients by tele-
phone; eligible patients were invited to provide in-person, written
informed consent and subsequently undergo on-site interviews.
Standardized English or Spanish interviews were conducted in
clinic offices at baseline and at 3 months.

English proficiency was assessed by patients’ self-report. Pa-
tients with asthma were asked whether their native language was
English or Spanish. Patients who indicated that English was not
their primary language were then asked, “Howwould you describe
your ability to speak and understand English?” and to choose
among the following options: very poor, poor, fair, good, very good,
or excellent.17, 21 For analyses, Hispanic people who reported
speaking English very poorly, poorly, or fairly were classified as
having limited English proficiency. All patients were then catego-
rized into three groups—non-Hispanics (all native English speak-
ers), Hispanics proficient in English, and Hispanics with limited
English proficiency to evaluate the association between language
proficiency and asthma outcomes, while controlling for ethnic-
related factors.

Outcome measures were collected at baseline and at 3 months.
Asthma control was evaluated using the Asthma Control Question-
naire (ACQ), an instrument validated in English and Spanish that
includes items about asthma symptoms, activity limitation, and
bronchodilator use.22 All questions were scored on a 7-point Likert
scale, with higher scores indicating poorer asthma control; a differ-
ence 0.5 units or more has been associated with clinically impor-
tant asthma control variability.23 We also collected information
about acute asthma-related resource utilization, including the
number of exacerbations requiring outpatient (course of oral ste-
roids or unscheduled physician visits) or inpatient (emergency
department [ED] or hospitalizations) care.

We used the Mini-Asthma Quality of Life Questionnaire (AQLQ)
to measure asthma-related quality of life.24 This is a validated
instrument (English and Spanish) that includes 15 items grouped
into 4 domains: activity limitations, symptoms, emotional func-
tion, and environmental stimuli. Higher scores indicate better qual-
ity of life; a 0.5 point difference in AQLQ scores indicates a clinically
significant change in quality of life.

Adherence to controller medications is themost important self-
management behavior for patientswith asthma.We used theMed-

ication Adherence Reporting Scale (MARS) to assess adherence to l
nhaled corticosteroids and leukotriene receptor modifiers, a po-
ential mechanism linking low English proficiency with poorer
sthma outcomes.25 MARS is a validated, 10-itemmeasure that has
een adapted to assess adherence to asthma medications and de-
igned to minimize social desirability bias. Each item is rated on a
-point Likert scale, with higher scores indicating greater adher-
nce; consistent with prior research, a MARS score of 4.5 or higher
as defined as good adherence.17, 26

Covariates included sociodemographic characteristics, ast-
ma history (number of years since diagnosis, history of chro-
ic oral steroid use, history of intubation), comorbid conditions,
nd symptoms of depression (assessed with the Patient Health
uestionnaire).27,28

Health literacy wasmeasured using the Short Test of Functional
ealth Literacy in Adults (S-TOFHLA), a validated tool, available in
nglish and Spanish.29 Scores range were divided into 2 levels of
ealth literacy: adequate (score �23) and limited (score �23).16

tatistical analysis

Differences in baseline characteristics of non-Hispanic patients,
ispanic patients proficient in English, and Hispanic patients with
imited English proficiency were evaluated using the chi-square
est, Kruskal-Wallis test, or analysis of variance. Unadjusted asso-
iations between English proficiency and ACQ, AQLQ, and MARS
cores at baseline and 3-month follow-up were evaluated with
eneralized estimating equation (GEE) models to incorporate clus-
ering because of repeated measures within participants. We used
n identity link and assumed a normally distributed error for anal-
sis using ACQ and AQLQ scores as an outcome; logit link and
inomial distribution were used for analysis evaluating adherence.
The GEE models were also used to assess whether English pro-

ciency was associated with the ACQ scores, resource utilization
easures, and AQLQ scores at baseline and follow-up after adjust-

ng for covariates (sex, age, income, asthma medication use, dura-
ion of asthma diagnosis, history of intubation for asthma, and
epression). In a subsequent step, we also adjusted for health
iteracy, a potential confounder of the association between English
roficiency and asthma outcomes. Similarly, a GEEmodel was used
o compare adherence at baseline and at 3-month follow-up across
he 3 study groups. All GEE models were manually built using
-sided P-values with SAS statistical software (SAS Institute, Cary,
orth Carolina).
Sample size calculations showed that the study had a 92% and

7% power to detect a clinically significant difference of 0.5 units in
CQ and AQLQ scores, respectively. The study also had a 79% power
o identify a 25% difference in the proportion of participants adher-
nt to asthma controller medications according to English profi-
iency level, and 86% power to detect a 20% difference in inpatient
nd outpatient resource utilization.

esults

Between December 2009 and September 2011, 1,175 patients
ith asthma were identified from the electronic clinic encounter
atabases at participating sites. Of these, 165 were unreachable or
eceased (14%), 244 refused participation (21%), and 399 were
xcluded because of: no history of asthma (46%), chronic obstruc-
ive pulmonary disease or other chronic lung diseases (11%), smok-
ng history (15%), cognitive impairment (2%), and other reasons
26%). Eight dropped out of the study (�1%), leaving a cohort of 359
lderly patients with asthma identified as eligible for the study. At
he time of this analysis, 277 of these patients had completed
aseline assessments and were included in the study. Eighty-two
articipants had consented to participate but had not yet com-
leted their baseline assessment. Nine non-Hispanic patients with

imited English proficiency were excluded, resulting in a final co-
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hort of 268 patients with asthma. The 3-month follow-up rate
was 83%.

Approximately one fourth of patients were 65 to 69 years old,
and 32% were 70 years or older (Table 1). Consistent with other
inner-city elderly asthma cohorts, our population predominantly
consisted of women (83%), and nearly 50% were below the federal
poverty line. Overall, 68% of patients were classified as non-His-
panic, 18% as Hispanic proficient in English, and 14% as Hispanic
with limited English proficiency. Most Hispanic patients (�60%),
with and without limited English proficiency, were from Puerto
Rico.

In univariate analysis, there were no significant differences in
the distribution of age (P � .41) or sex (P � .96) between study
groups. Hispanics with limited English proficiency were more
likely to report fewer years of education and had lower income (P�
.0001 for both comparisons). The number of years with a diagnosis
of asthma (P � .42) and the percentage of patients who received
chronic oral steroids (P � .90) were not different between groups.
Similarly, no significant differences were seen in the proportion of
patients prescribed an inhaled corticosteroid (P � .98) or a leuko-
triene modifier (P � .61). Most medical comorbidities were simi-

Table 1
Baseline characteristics of asthma patients by race/english proficiency

Characteristic Total
(n � 268)

Non-Hispani
(n � 181)

Age, years (%)
60–64 44 41
65–69 24 23
�70 32 36

Sex (%)
Male 17 17

Race (%)
White 47 51
Black 32 44
Other 21 5

Country of origin (%)
Mainland United States 66 91
Puerto Rico 22 1
Other 12 8

Yearly income (%)
�$16,200 46 31

Education (%)
Elementary—some high school 25 11
High school graduate 16 14
Some college 23 26
College graduate or higher 36 49

Years in United States (mean � SD) 64 (10) 66 (9)
Asthma history
Ever Intubated (%) 9 8
Steroid dependant (%) 30 29
Years with asthma (mean � SD) 31 (21) 32 (22)

Asthma management (%)
Prescribed an inhaled corticosteroid 74 75
Prescribed a leukotriene modifier 23 22
Has a peak flow meter 45 42
Has an asthma action plan 24 30

Pack-years (mean � SD) 3 (3) 3 (3)
Self-reported chronic conditions (%)
Allergy 68 70
Eczema 16 18
Sinusitis 37 40
Gastroesophageal reflux disease 57 54
Diabetes 25 20
Hypertension 70 66
Congestive heart failure 11 8
Osteoporosis 31 28

Depression symptoms (%)a 17 11
Inadequate health literacy (%) 27 18

aParticipants with a score of �10 were classified as having active depression sympt
larly distributed across the 3 groups; only diabetes was more com- q
only reported by Hispanic patients with and without limited
nglish proficiency (P � .02). Hispanic patients were also more
ikely to report symptoms of depression (P � .0001). Limited Eng-
ish proficiency was significantly associated with inadequate
ealth literacy (P � .0001).

nadjusted analysis

Unadjusted analyses showed that Hispanic patients with lim-
ted English proficiency overall had the highest ACQ scores, indicat-
ng poorest asthma control (P � .0007, Table 2). Compared with
on-Hispanic patients, the mean difference in ACQ scores for His-
anic patients with limited English proficiency was 0.81 (95% CI:
.40–1.23), and forHispanic patients proficient in English 0.36 (95%
I: �0.01–0.73). The frequency of exacerbations requiring outpa-
ient treatment were similar across all study groups (P � .98).
owever, Hispanic patients with limited English proficiency had
he highest odds of experiencing an exacerbation requiring inpa-
ient care (OR: 3.5; 95% CI: 1.6�7.7) compared with non-Hispanic
atients. English-proficient Hispanic patients also had higher odds
f an asthma exacerbation requiring inpatient care compared with
on-Hispanic patients (OR: 2.5; 95% CI: 1.2–5.3). Asthma-related

Hispanics P-value

English proficient
(n � 49)

Limited english proficiency
(n � 38)

53 42 .41
25 29
22 29

16 16 .96

37 37
6 10

57 53

25 0 �.0001
61 68
14 32

60 95 �.0001

37 76 �.0001
23 16
24 5
16 3
57 (9) 51 (9) �.0001

8 16 .28
33 30 .90
31 (19) 27 (19) .42

73 74 .98
22 29 .61
55 47 .22
13 11 .01
4 (4) 2 (2) .34

69 55 .20
12 8 .22
29 32 .24
65 61 .34
33 39 .02
80 76 .09
10 21 .06
29 47 .05
25 38 �.0001
29 68 �.0001
cs
uality of life scoreswere lowest overall for non–English-proficient
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Hispanic patients (P � .0001). Compared with non-Hispanic pa-
tients, quality of life was significantly lower among Hispanic pa-
tients with limited English proficiency (mean score difference
�1.3; 95% CI: �1.7 to �0.86). The mean difference in AQLQ scores
for English-proficient Hispanic patients compared with non-His-
panic patients was �0.70 (95% CI: �1.1 to �0.30). Adherence was
also lowest overall for Hispanic patients with limited English pro-
ficiency (P � .006). The proportion of participants adherent to
controller medications was 50% among non-Hispanic patients, 32%
among English-proficient Hispanic patients, and 19% among His-
panic patients with limited English proficiency. Compared with
non-Hispanic patients, non–English proficient Hispanic patients
reported significantly lower odds of adherence to asthma medica-
tions (OR: 0.30; 95% CI: 0.14–0.65).

Adjusted analyses

Our base model adjusted for sex, age, income, asthma medica-
tion use, duration of asthma diagnosis, history of intubation for
asthma, anddepression. Analyseswith thismodel showed thatACQ
scores were not significantly different between study groups (P �
.56, Table 3). Similar results were obtained in analyses additionally
adjusting for health literacy (adequate as defined by Short Test of
Functional Health Literacy in Adults score �23).

Table 2
Unadjusted associations between asthma outcomes, adherence, and english profici

Outcome Hispanic, english proficienta

Mean score difference (95% CI)

Asthma controlb 0.36 (�0.01 to 0.73)
Quality of lifec �0.70 (�1.1 to �0.30)

Outcome OR (95% CI)

Outpatient exacerbations 1.1 (0.57 to 2.0)
Inpatient exacerbations 2.5 (1.2 to 5.3)
Adherenced 0.60 (0.32 to 1.13)

Abbreviations: OR, odds ratio; CI, confidence interval.
aThe reference category was non-Hispanic.
bAsthma control was assessed using the Asthma Control Questionnaire (ACQ). High
cAsthma quality of life was assessed using the Mini-Asthma Quality of Life Question
dAdherence was assessed using the Medication Adherence Reporting Scale (MARS).

Table 3
Adjusted associations between asthma outcomes, adherence, and english proficienc

Outcome Hispanic, english proficienta

Mean score difference (95% CI)

Asthma controlb

Base model 0.09 (�0.24 to 0.42)
Adjusted for health literacy 0.08 (�0.25 to 0.40)
Quality of Lifec

Base Model �0.35 (�0.70 to �0.002)
Adjusted for Health Literacy �0.34 (�0.69 to 0.01)

Outcome OR (95% CI)

Outpatient visits
Base model 0.99 (0.49 to 2.0)
Adjusted for health literacy 1.0 (0.49 to 2.0)
Inpatient visits
Base model 2.3 (1.0 to 5.3)
Adjusted for health literacy 2.1 (0.93 to 4.95)
Adherenced

Base model 0.72 (0.36 to 1.46)
Adjusted for health literacy 0.69 (0.34 to 1.39)

Abbreviations: OR, odds ratio; CI, confidence interval.
Base model adjusts for: age, sex, income (�16,200/year), inhaled corticosteroid us
adjusted for Health Literacy consists of covariates included in base model as well as
aThe reference category was non-Hispanic.
bAsthma control was assessed using the Asthma Control Questionnaire (ACQ). High
c
Asthma quality of life was assessed using the Mini-Asthma Quality of Life Questionnaire
dAdherence was assessed using the Medication Adherence Reporting Scale (MARS).
In analysiswith our base adjustedmodel, Hispanic patientswith
imited English proficiency had similar odds of asthma exacerba-
ion requiring outpatient treatment (OR: 0.92, 95% CI: 0.38–2.2)
omparedwith non-Hispanic patients. However, the adjusted odds
f experiencing an exacerbation requiring inpatient care was 3.2
imes greater (95% CI: 1.2–8.6) among Hispanic patients with lim-
ted English proficiency comparedwith non-Hispanic patients. The
ssociation between English proficiency and exacerbations requir-
ng inpatient care became attenuated after additionally adjusting
or differences in health literacy (OR: 2.2; 95% CI: 0.78–6.1). No
ignificant differences in either inpatient (OR: 2.3; 95% CI: 1.0–5.3)
r outpatient (OR: 0.99, 95% CI: 0.49–2.0) resource utilizationwere
ound among Hispanic patients with adequate English proficiency
nd non-Hispanic patients in base model analysis; results did not
ary when additionally adjusting for health literacy.
Adjusted analysis with our base model showed that quality of

ife scores were lowest among Hispanic patients with limited Eng-
ish proficiency (P � .01) and that AQLQ scores in this group were
ignificantly lower compared with non-Hispanic patients (mean
ifference, �0.67; 95% CI: �1.14 to �0.20), indicating poorer qual-
ty of life. Quality of life scores in our adjusted basemodelwere also
ower among Hispanic patients with adequate English proficiency
ompared with non-Hispanic patients (mean difference, �0.35;

Hispanic, limited english proficiencya

Mean score difference (95% CI)
P-value

0.81 (0.40 to 1.23) .0007
�1.3 (�1.7 to �0.86) �.0001

OR (95% CI)

1.1 (0.52 to 2.1) .98
3.5 (1.6 to 7.7) .002

0.30 (0.14 to 0.65) .006

scores indicate worse asthma control.
(AQLQ). Higher AQLQ scores indicate better quality of life.

Hispanic, limited english proficiencya

Mean score difference (95% CI)
P-value

0.23 (�0.20 to 0.66) .56
0.17 (�0.25 to 0.60) .70

�0.67 (�1.14 to �0.20) .01
�0.60 (�1.1 to �0.13) .02

OR (95% CI)

0.92 (0.38 to 2.2) .98
0.80 (0.32 to 1.99) .88

3.2 (1.2 to 8.6) .03
2.2 (0.78 to 6.1) .13

0.35 (0.14 to 0.87) .08
0.32 (0.13 to 0.81) .05

kotriene modifier use, years with asthma, ever intubated, and depression. Model
h literacy (low health literacy: reading comprehension score �23).

scores indicate worse asthma control.
ency

er ACQ
y

e, leu
healt

er ACQ

(AQLQ). Higher AQLQ scores indicate better quality of life.
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95% CI: �0.70 to �0.002). Associations remained unchanged after
additionally adjusting for health literacy.

Hispanic patients with limited English proficiency were less
likely than non-Hispanic patients to be adherent to asthma medi-
cations (OR: 0.33; 95% CI: 0.13–0.81), whereas adherence was not
significantly different between English-proficient Hispanic pa-
tients and non-Hispanic patients (OR: 0.72; 95% CI: 0.36–1.46) in
analysis with our base model. The association between limited
English proficiency and lower adherence remained significant
after additionally adjusting for health literacy (OR: 0.32; 95%
CI: 0.13–0.81).

Discussion

ElderlyHispanic patients in inner cities have high rates of poorly
controlled asthma.10,11 As the population ages, the burden of
asthma is expected to increase in these patients. Language barriers
are associated with poorer medical outcomes, as well as with
higher health resource utilization in a number of conditions.30–32 In
this prospective study of elderly, inner-city patients, limited Eng-
lish proficiency was associated with increased asthma-related
morbidity and poorer quality of life, an effect thatmay bemediated
by asthma medication adherence, regardless of degree of health
literacy. These findings suggest it would be important to develop
targeted Spanish-language adherence interventions as well as im-
proved access to trained interpreters or Spanish-proficient provid-
ers for elderly patients with asthma who are not proficient in
English.

Prior studies demonstrate that language barriers negatively af-
fect access to quality health care, contribute to lack of understand-
ing about disease processes, and are associated with poorer adher-
ence in a variety of medical conditions.33-35 Work specifically
related to asthma in Hispanic children and adolescents showed an
association between language barriers and poorer adherence.18

Language barriers have also been shown to negatively impact out-
comes for adult patients with asthma. A retrospective chart review
of 96 patients with asthma conducted byManson et al36 found that
Spanish-speaking patients with language-discordant physicians
were significantly more likely to miss outpatient appointments. A
study of inner-city adult patients with asthma, primarily younger
than age 65, demonstrated associations between limited English
proficiency, poorer asthma control, and poorer quality of life.17 In
this study, we found similar patterns among a relatively large
cohort of inner-city elderly patients with asthma. Moreover, we
demonstrated that the association between limited English profi-
ciency and poorer outcomes is not explained completely by lower
health literacy, a potential mechanism underlying this association.
These findings add to our understanding of how language barriers
may contribute to ongoing ethnic disparities in asthmaoutcomes in
the United States.

Self-management is central to successful asthma control.20 Phy-
sicians are often the key players involved in educating patients
with asthma about their disease management. Patients with lim-
ited English proficiency have been shown to have an increased risk
for nonadherence, in part because of decreased understanding
about their prescriptions.11 Discrepant language may interfere
with effective communication between providers and patients
about self-management and thus may lead to worse asthma out-
comes. Collaborative relationships between patients and providers
can be hindered by language barriers even in circumstances in
which interpreters are available. Our study suggests that miscom-
munication about proper medication adherence may be a factor
underlying the association between English proficiency and
asthma outcomes. In particular, prior work has shown that inner-
city patients with asthma with limited English proficiency were
more likely to report that asthma is an acute, episodic illness than a

chronic disease, a belief associated with non-adherence.17,37 Lan- c
uage barriers also may alter both a physician’s ability to describe
nd a patient’s ability to understand the difference between short-
cting rescue medications and chronic controller medications and
ay interfere with a provider’s ability to address the nuances of a
atient’s asthma health beliefs and dispel inaccuracies. Participa-
ory decision-making is likely to be compromised in this context,
hus limiting patient involvement in treatment choices and plan-
ing.35,38 Finally, language barriers may interfere with a patient’s
bility to interact with community resources available to promote
dherence and self-management, such as pharmacists, support
roups, and public health campaigns.
Associations between health literacy and asthma have been

emonstrated previously.16 Because elderly patients and ethnic
inorities have higher rates of low health literacy, an association
etween limited English proficiency, low health literacy, and
sthma outcomes might be presumed.39,40 However, with the ex-
eption of attenuating the association between English proficiency
nd risk of asthma exacerbations requiring inpatient care, health
iteracy did not mediate outcomes in our study.

Several limitations of this study merit comment. Subjects were
linic-attending patients enrolled from 3 hospital-based clinics in
ew York and Chicago. As such, patients without a regular place of
are were not represented in the study, and our results may not
pply to patients in other settings. In addition, not all ethnic His-
anic groups were represented in our study; thus, results may not
e generalizable to other Hispanic populations.
Acculturation is difficult to disentangle from language barriers

s a factor in health-related outcomes for US Hispanic patients.41

lthough the mean number of years living in the United States for
ispanics with limited English proficiency was 51 in this cohort,
ur study does not account for the effects that lack of acculturation
ight have had on asthma self-management and related asthma
utcomes.
Unadjusted analyses showed that English-proficient Hispanic

atients also reported worse asthma quality of life than did non-
ispanic patients. However, Hispanic patients with limited English
roficiency had the worst outcomes, and most adjusted analyses
howed no significant differences between English-proficient His-
anic patients and non-Hispanic patients. Thus, our results do not
ppear to be explained by ethnicity-related factors.
Most medical providers in a similar inner-city practice did not

eel they could provide adequate medical care in Spanish.42 Our
tudy did not include observations of patient–physician interac-
ions during clinic visits, and we did not collect additional data on
hysicians’ language skills. We could not, therefore, directly evalu-
te which aspects of clinical interactions were most likely affected
y language barriers. Although someHispanic patientswith limited
nglish proficiencymay have received care from Spanish-speaking
roviders, these cases would have biased our results toward the
ull.
Finally, our study design is observational, and as such, allows for

onclusions to be drawn only as associations. Thus, we cannot
onclude a direct causal relationship between English language
roficiency among elderly Hispanic patients with asthma and their
sthma outcomes.
In summary, this prospective study of elderly patients with

sthma demonstrates several associations between limited English
roficiency and increased asthma morbidity. Non-adherence to
nhaled corticosteroids was also significantly associated with low
nglish proficiency and may mediate the relationship between
anguage barriers and lack of asthma control. Further research is
eeded to understand the underlying mechanism for these effects
f limited English proficiency if health outcomes are to be opti-
ized for elderly inner-city patients with asthma. Future work
hould examine interventions to improve the Spanish language

apacity of our existing health care work force, to foster a greater
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number of bilingual medical providers, and to facilitate asthma-
related communication for Spanish-speaking patients. In addition,
providing Spanish language resources for patients with limited
English proficiency that focus on proper asthmamedication adher-
ence may lead to improvements in asthma outcomes for this
population.
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