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BACKGROUND: Limited English proficiency (LEP) pa-
tients may be particularly vulnerable in the high acuity
and fast-paced setting of the emergency department (ED).
OBJECTIVE: To compare the care processes of LEP pa-
tients in the ED.

DESIGN: Retrospective cohort study.

SETTING: ED in a large tertiary care academic medical
center.

PATIENTS: Adult LEP and English Proficient (EP) pa-
tients during their index presentation to the ED from
September 1, 2013, to August 31, 2015. LEP patients
were identified as those who selected a preferred language
other than English when registering for care.

MAIN MEASURES: Rates of diagnostic studies, admis-
sion, and return visits for those originally discharged from
the ED.

KEY RESULTS: We studied 57,435 visits of which 5241
(9.1%) were for patients with LEP. In adjusted analyses,
LEP patients were more likely to receive an X-ray/ultra-
sound (OR 1.11, CI 1.03-1.19) and be admitted to the
hospital (OR 1.09, CI 1.01-1.19). There was no difference
in 72-h return visits (OR 0.98, CI 0.73-1.33). LEP patients
presenting with complaints related to the cardiovascular
system were more likely to receive a stress test (OR 1.51, CI
1.22-1.86), and those with gastrointestinal diagnoses
were more likely to have an X-ray/ultrasound (OR 1.31,
CI 1.02-1.68). In stratified analyses, Spanish speakers
were less likely to be admitted (OR 0.8, CI 0.70-0.91), but
those preferring “other” languages, which were all lan-
guages with <500 patients, had a statistically significant
higher adjusted rate of admission (OR 1.35, CI 1.17-1.57).
CONCLUSIONS: ED patients with LEP experienced both
increased rates of diagnostic testing and of hospital ad-
mission. Research is needed to examine why these differ-
ences occurred and if they represent inefficiencies in care.

KEY WORDS: limited English proficiency; emergency room; health
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INTRODUCTION

Poor communication between patients and physicians has been
associated with worse outcomes and more adverse events. >
Patients with limited English proficiency (LEP), who make up
about 9% of people in the USA, may be particularly prone to
experience communication failures, which might put them at
risk for worse health outcomes. Studies have demonstrated that
in the community setting, patients with LEP have lower use of
preventive services and poorer health outcomes as compared to
English proficient patients (EP). 12 They also report worse
access to health care providers and lower satisfaction with their
health care. ™ '° Although these disparities are
multifactorial—LEP patients are more likely to be poor, less
educated, and lack health insurance—Ilanguage barriers likely
contribute to these dispalrities.5 Moreover, interpreters are incon-
sistently used in treating patients with LEP, and LEP patients
may have more difficulty understanding medical information,
even when interpreters are present.w’17

LEP patients may be particularly vulnerable in the emer-
gency department (ED) where the higher acuity and faster
paced setting might place patients and providers at higher risk
for communication errors. The ED also may have more limited
access to professional interpreters because of the unscheduled
nature of visits, which makes it difficult to anticipate the need
for specific interpreters ahead of time. Real and perceived time
pressure may make providers less inclined to use interpreters.18
Additionally, even when interpreters are present, the fast-
paced environment requires providers to make quick decisions
with limited information, which likely is exacerbated for pa-
tients whose primary language is discordant from their pro-
viders. This may lead to increased diagnostic uncertainty,
which, in turn, could lead to differences in care processes
and provider decision-making. The environment also may be
prone to missed diagnoses or communication errors at time of
discharge resulting in increased 72-h return visits. 2!
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Limited research has examined the processes and out-
comes of care of LEP adults presenting to the ED."?2°%5
We therefore sought to study the utilization of testing and
outcomes of LEP patients at a large tertiary care academic
medical center ED. We hypothesized that LEP patients
would receive more diagnostic studies for similar com-
plaints, be more likely to be admitted to the hospital, and,
for those discharged from the ED, be more likely to return
for an unscheduled visit within 72 -h.

METHODS

We conducted a retrospective cohort study over the time
period September 1, 2013, to August 31, 2015, of all patients
presenting to the Emergency Department at Beth Israel Dea-
coness Medical Center (BIDMC), a tertiary care academic
medical center with over 50,000 ED visits per year. Data were
obtained from administrative data collected at registration and
as part of routine patient care. The study was approved by the
Institutional Review Board at BIDMC.

Study Sample

We included the first ED visit for all patients > 18 years of age
who presented for emergency care at BIDMC over the 2-year
study period. Patients whose primary ED diagnosis was preg-
nancy related or who had a primary substance abuse or psy-
chiatric diagnosis were excluded as were patients who died in
the ED, left prior to being seen or against medical advice, or
refused treatment (n = 4520). Similar to prior studies, we also
excluded a small number of high utilizing patients with > five
visits/year (n = 129) because care received by this more famil-
iar population might not be reflective of care for LEP patients
overall and could lead to biased results.” ">

Identifying Limited English Proficiency

When initially registering at the hospital, patients are asked their
preferred language, and this is recorded in the medical record and
used to determine if a patient requires an interpreter for their care.
We categorized patients as LEP if a language other than English
was their preferred language. For the LEP population, we further
classified them according to the most common preferred languages
(all with at least 500 visits) including Spanish, Chinese (Mandarin
and Cantonese), Cape Verdean, or Russian. All other languages, of
which there were over 60, were categorized as “other.”

Outcomes of Interest

The primary outcomes of interest were use of diagnostic tests
ordered in the ED and whether the patient was admitted to the
hospital. We examined use of X-ray and/or ultrasound (U/S),
computed tomography (CT) and/or magnetic resonance imag-
ing (MRI), electrocardiograms (EKGs), and stress tests (exer-
cise, imaging, or nuclear).

We counted as admissions all patients who were admitted to
the hospital or transferred to another hospital, whether under
full admission or observation status. We also examined 72 h
unplanned return visits to the ED, which we defined as any
patient who returned to the ED for anything other than a
scheduled revisit (V76 (follow-up examination) or V04 (need
for prophylactic vaccine)) within 72 -h after their index
presentation.zo’27

Control Variables

We ascertained age, sex, race, education, marital status, and
insurance type from the hospital registration system. Insurance
status was classified as commercial, Medicaid/safety net/self-
pay, or Medicare. Triage score and time of presentation were
obtained from the ED data system. The triage scores are stan-
dardized scores assigned by a triage nurse based on the validat-
ed Emergency Severity Index Score, which use a 1-5 scale with
1 indicating higher acuity.28 Time of visit was coded as either
day (defined as 8 a.m. to 6 p.m.) or night (6 p.m. to 8 a.m.).

Classifying Diagnoses and Symptoms

We classified the primary ED diagnosis into categories
based on clinical classification software (CCS) for ICD-9
CM (2015), which groups diagnoses according to organ
system. Based on review by one of the authors (LS), we
also identified chief complaints related to “chest pain” or
“abdominal pain” from the 12,637 unique verbatim chief
complaints collected from patients. These complaints can
be present with multiple diagnoses with varying levels of
acuity and therefore are associated with more clinical
discretion and might be more likely to demonstrate differ-
ences in testing and admission.” Complaints for which
there was uncertainty were resolved by consensus.

Statistical Analyses

We performed bivariate analyses using ¢ tests or chi-square
tests as appropriate. We then estimated multivariable logistic
models for each of the outcomes of interest after adjusting for
age, race, sex, triage level, type of insurance, time of day of
initial presentation to ED, and ICD-9 diagnosis category. We
also conducted additional pre-specified sub-analyses by CCS
diagnosis category including examining diagnostic testing
relevant to specific diagnoses (i.e., disease of the circulatory
system and stress test). We also analyzed admission rates by
diagnosis category. Because the diagnosis code that is used to
determine diagnosis category is determined at the end of the
visit and may be influenced by the diagnostic testing ordered,
we performed sensitivity analyses looking at two chief com-
plaints and outcomes relevant to those complaints (e.g., EKG,
stress test for chest pain, and X-ray/U/S and CT/MRI for
abdominal pain). Finally, we performed additional sub-
analyses stratified by the most common preferred languages:
Spanish, Chinese (Mandarin, Cantonese), Cape Verdean, or
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Russian. We calculated odds ratios (ORs) with 95% confi-
dence intervals (CI). All statistical tests were two-tailed and «
was set at 0.05. All analyses were performed using SAS
(version 9.4).

RESULTS

There were 111,176 visits during our time period of which
60,989 were initial visits. Of these initial visits, 57,435 met our
inclusion criteria and 5241 (9.1%) were for patients with LEP.
When compared to EP patients, LEP patients were more likely
to be female (56.6 vs. 53.9%, p <.0002), older (median age
was 59.5 for LEP, STD 19.2 vs. 49.8 for EP, STD 20.7,
p<.0001), married (49.1 vs. 36.5%, p<.0001), to visit the
ED during daytime hours (66.2 vs. 58.6%, p <.0001), and to
be classified as Medicaid or self-pay insurance coverage (41.4
vs. 15.3%, p<.0001) (Table 1). The triage acuity level at
presentation did not differ between the two groups (mean
triage score was 3.4 for LEP, STD 0.7 vs. 3.4 for EP, STD
+0.8, p<0.34). LEP patients were more likely to have a
diagnosis category that was a “disease of the musculoskeletal
and connective tissue system” (10.8 vs. 8.7%, p <.0001) and
less likely to have a diagnosis category of “injury and poison-
ing diagnosis” (16.5 vs. 23.6%, p <.0001).

Overall Analyses

In unadjusted analyses (Table 2), LEP patients received more
diagnostic testing including X-rays/U/S (41.6 vs. 38.1%,
p<.0001), CT/MRI (30.7 vs. 27.3%, p <.0001), EKGs (53.3
vs. 45.7%, p < .0001), and stress tests (4.3 vs. 2.9%, p <.001).
LEP patients were also admitted at higher rates than EP
patients (39.4 vs. 34.4%, p <.0001), but there was no differ-
ence in 72-hrevisits (1.8 vs. 1.6%, p = 0.17). After adjustment,
LEP patients remained more likely to receive an X-ray/U/
S (OR 1.11, CI 1.03-1.19) and to be admitted to the hospital
(OR 1.09, CI 1.01-1.19).

Stratified Analysis by Diagnosis

Among patients with a discharge diagnosis of “disease of the
circulatory system,” in unadjusted analyses, LEP patients
were more likely to receive a stress test (OR 1.41, CI 1.18—
1.69), but there was no statically significant difference in
receipt of EKGs (OR 1.28, CI 0.96-1.71) or admission (OR
1.12, C10.97-1.30) (Table 3). After adjustment, LEP patients
remained more likely to receive a stress test (OR 1.51, CI
1.22-1.86). In contrast to the overall results, these patients
were less likely to be admitted as compared to EP patients (OR
0.78, CI 0.65-0.94). Sensitivity analysis based on those pre-
senting with a chief complaint of chest pain demonstrated
similar results (online appendix).

Among patients with a discharge diagnosis related to
“diseases of the digestive system,” LEP patients were more
likely to receive an X-ray/U/S (OR 1.37, CI 1.10-1.70), but

Table 1 Characteristics of Study Participants

English Limited p
proficient English value*
proficient
N=52,194 N=5241
% %
Sex .0002
Male 46.1 434
Female 53.9 56.6
Age group <.0001
18-39 years 36.1 18.2
4049 years 13.2 12.8
50-59 years 16.4 17.3
6069 years 14.9 17.5
> 70 years 194 342
Marital status <.0001
Other 63.5 50.9
Married/life partner 36.5 49.1
Race < .0001
White 65.7 19.9
Black 19.1 14.9
Others 15.3 65.2
Education <.0001
Less than high school 54 37.5
High school graduate 289 33.6
College and beyond 59.7 22.7
Did not answer/ 59 6.1
unavailable
Payor <.0001
Commercial 59.1 234
Medicaid/safety net/self- 15.3 414
pay
Medicare 25.5 35.2
Time of visit <.0001
Day 58.6 66.2
Night 413 33.7
Missing 0.1 0.1
Acuity (Emergency .0013
Severity Index Score)t
1-2 02 0.2
3 8.4 7.0
4 53.6 55.6
5 37.8 37.2
Disease classification <.0001
Diseases of the circulatory  14.6 16.2
system
Injury and poisoning 23.6 16.5
Diseases of the 8.7 10.8
musculoskeletal system
and connective tissue
Diseases of the nervous 8.3 8.6
system and sensory organs
Diseases of the digestive 8.5 7.8
system
Diseases of the respiratory 7.3 8.3
system
Diseases of the 54 7.1
genitourinary system
Symptoms, signs, and ill- 11.6 11.7
defined conditions and
factors influencing health
status
Others 11.9 12.8
Languages
Spanish N/A 38.7
Chinese N/A 14.5
Cape Verdean N/A 12.6
Russian N/A 12.0
Other N/A 22.1
*<.05

FAcuity with greatest acuity 1 to least acute being 5
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Table 2 Unadjusted and Adjusted Comparisons of Outcomes for Limited English Proficient vs. English Proficient Patients

Unadjusted percentage}

Unadjusted OR Adjusted ORZ

Limited English proficient English proficient p value* OR 95% CI1 OR 95% Cl1

Testing and imaging

X-ray/U/S 41.6 38.1 <.0001 1.15 1.09-1.22 1.11 1.03-1.19
CT/MRI 30.7 273 <.0001 1.18 1.11-1.26 0.99 0.92-1.08
EKG 533 45.7 <.0001 1.36 1.28-1.44 1.03 0.95-1.12
Stress test 43 29 <.0001 1.45 1.25-1.67 1.19 0.98-1.44
Disposition and outcomes

Admission 394 344 <.0001 1.24 1.17-1.32 1.09 1.01-1.19
72-h unscheduled return visit 1.8 1.6 0.17 1.00 0.78-1.28 0.98 0.73-1.33

CT computed tomography, CI confidence interval, EKG electrocardiogram, MRI magnetic resonance imaging, OR odds ratio, U/S ultrasound

*Comparisons with p< .05
7Presented as percentage of total of LEP or EP population

1Odds ratios with EP as reference. Models are adjusted for age, sex, race, marital status education, insurance type, time of presentation, and triage

score
*<.05
TAcuity with greatest acuity 1 to least acute being 5

there was no statistically significant difference in receipt of
CT/MRI (OR 1.07, CI 0.87—1.33) or in admission (OR 1.04,
0.84-1.29). Adjusted analyses were similar. In sensitivity
analyses examining patients presenting with a gastrointestinal
chief complaint, results were consistent although the use of X-
ray/U/S was no longer statistically significant (OR 1.20, CI
0.95-1.51). Given the low rates of 72-h revisits, this outcome
was not included in sub-analyses.

Stratified Analyses by Primary Language
(Table 4)

In adjusted analyses, Spanish speakers were statistically sig-
nificantly more likely than EP patients to have an X-ray/U/S
(OR 1.20, CI 1.08-1.34), CT/MRI (OR 1.43 CI 1.34-1.54),
and stress test (OR 1.65, CI 1.24-2.21) as compared to EP
patients. Chinese and Cape Verdean speakers had no statisti-
cally significant difference in testing. Russian speakers were
statistically significantly more likely than EP patients to have
an X-ray/U/S (1.34, CI1 1.14-1.59), EKG (1.26, CI 1.02-1.56),
and stress test (1.80, CI 1.27-2.53). Spanish speakers were
less likely to be admitted than EP patients (OR 0.8, CI 0.70—

0.91). Chinese, Cape Verdean, and Russian speakers had no
statistically significant difference in rates of admission, but
those speaking other languages had a statistically significant
higher adjusted rate of admission (OR 1.35, CI 1.17-1.57).

DISCUSSION

In this large study of emergency department experiences
for patients with limited English proficiency, we find that
patients with limited English proficiency received more
intensive care experiences. Although these findings
reached statistically significance, they are small in absolute
magnitude and it is not clear how clinically significant they
are. Overall, LEP patients were more likely to receive X-
ray/U/S and more likely to be admitted to the hospital.
Stratified analyses examining patients presenting with spe-
cific diagnoses related to the circulatory system showed
increased use of stress tests, which was confirmed in sen-
sitivity analyses. Basic imaging tests were higher in those
with gastrointestinal diagnoses. Our findings were not uni-
form across all languages, which suggests that additional

Table 3 Comparisons of Outcomes by Discharge Diagnosis

Unadjusted percentagef

Unadjusted OR Adjusted ORI

Limited English proficient English proficient p value* OR 95% CI OR 95% CI

Circulatory system

n=_38497

EKG 93.6 91.9 .08 1.28 0.96-1.71 1.26 0.91-1.74
Stress test 20.1 15.1 .0001 1.41 1.18-1.69 1.51 1.22-1.86
Admission 53.8 50.8 .09 1.12 0.97-1.30 0.78 0.65-0.94
Digestive

n=4872

X-ray/U/S 32.8 26.3 .004 1.37 1.10-1.70 1.31 1.02-1.68
CT/MRI 36.0 343 A7 1.08 0.87-1.33 1.07 0.84-1.37
Admission 63.4 63.4 .66 1.04 0.84-1.29 1.16 0.89-1.50

CT computed tomography, CI confidence interval, EKG electrocardiogram, MRI magnetic resonance imaging, OR odds ratio, U/S ultrasound

*Comparisons with p < .05
7Presented as percentage of total of LEP or EP population

70dds ratios with EP as reference. Models are adjusted for age, sex, race, marital status education, insurance type, time of presentation,

and triage score
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factors related to culture also influence these care patterns.
Not surprisingly, given higher rates of admission, there was
no difference in 72-h unscheduled revisits.

Prior studies conducted in children have shown that patients
with LEP were more likely to receive diagnostic testing in
both the ED and inpatient se‘cting.”’30 The few studies in the
adult population, however, have demonstrated variable find-
ings. One prior study of adult patients in the ED did not find a
difference in testing for those presenting with chest pain but
did find a higher rate of abdominal CT scans in LEP patients
presenting with abdominal pain. That study, however, was
limited to those two diagnoses and had a sample size of just
324 patients.23 Another small study of 500 patients limited to
four languages in an adult ED presenting with complaints of
chest pain, shortness of breath, abdominal pain, headache, and
pelvic pain found that LEP patients received fewer tests than
EP patients even when an interpreter was present.24 Another
study looking exclusively at Spanish speaking patients with
ICD-9 codes related to abdominal pain and chest pain found
that easy access to telephonic interpreters did not alter the rate
of diagnostic testing or admission in Spanish speakers com-
pared to English speakers.25 Our study is unique in not only its
size but also our inclusion of the range of languages and
discharge diagnoses seen in the ED. We also performed a
sensitivity analysis of those with chief complaints related to
chest pain or abdominal pain, rather than relying solely on
diagnosis code, which is assigned after all testing is complete.
These analyses, which focus attention on the time in the
clinical encounter with the greatest diagnostic uncertainty
and possibly the point at which language barriers may most
impact the trajectory of care, showed consistent results.

We found that differences in admissions were driven primar-
ily by the least frequently encountered languages. One potential
explanation for this may be use of interpreter services in the care
of patients in the emergency setting. The ED we studied has
Spanish, Russian, Cantonese/Mandarin, and Cape Verdean/
Portuguese interpreters available around the clock, either in
person or by telephone, though in person interpretation occurs
mainly in the daytime. Interpretation for “other languages”
more often requires contacting a contracted interpreter service
via the phone. Prior studies have demonstrated that interpreters
are only used in about one quarter of clinical encounters in the
ED, which may exacerbate communication barriers in this
setting.m’20 The limited research on professional interpreters in
the ED demonstrates variable impact on rates of return visits,
intensity of diagnostic testing, and provision of high value care
in this setting. 242529 \We note that our results were not fully
consistent as we did see increased testing in both Spanish and
Russian patients for whom interpreters are more readily avail-
able. Unfortunately, we lacked data on whether interpreters
were used during the clinical encounters included in our study.

The variable results observed after stratifying by language also
suggest that care differences for LEP patients likely reflect more
than failures in communication—a reminder that LEP patients
are not a homogenous group. LEP individuals come from

different cultures and thus have different expectations, beliefs,
and experiences related to health care. Such differences in culture
likely exacerbate communication failures. Not only language but
also the words patients use to describe illness may differ. Con-
sequently, translation may not be sufficient to reduce differences
in care. Rather, linguistic interpretation and better cultural under-
standing may be necessary to provide truly equitable care.

As the US health care system shifts its orientation from
volume to value, identifying sources of potential savings in the
health care system become important. After controlling for
acuity and discharge diagnosis, our findings of increased rates
of admissions present an opportunity to understand why these
differences exist and if they represent low-value care. If these
patients might not have required hospital care, it becomes
paramount that efforts be made to improve communication
with LEP patients in the ED, whether through better availabil-
ity of interpreter services, increased use of staff who speak the
languages of presenting patients, or improved cultural compe-
tency. If efforts are made to reduce potentially unnecessary
admissions, however, close attention will need to be paid to
rates of unscheduled return visits. In contrast to our findings,
some prior research has shown that LEP patients had higher
rates of 72-h unscheduled return visits. 2

There are several limitations to our study. First, this was a
single-center study, and therefore, the results may not be
generalizable to other institutions. We did, however, study
over 50,000 visits to a large tertiary center that was also a
level 1 trauma center. Second, we defined LEP based on
language preference given by patients at the time of first
encounter with the hospital. Thus, although these data were
universally available, some patients might have been reason-
ably proficient in English despite expressing a preference for a
different language. Third, our measure of acuity, the triage
score, might not have fully captured the level of acuity and
might have been biased towards higher acuity scores for LEP
patients related to uncertairlty.31 Both of these limitation, how-
ever, would likely bias our results towards the null. Addition-
ally, we were not able to account for patient’s comorbidities.
We also were unable to account for use of interpreter services
during the visit, and use of interpreters may play an important
role in mitigating the differences we observed. Although we
did not have data on which visits had an interpreter present, we
know that there are about 1700 face-to-face sessions with a
live interpreter annually (with additional ones after hours by
phone). However, care in the ED often takes place over several
hours and evolves as the clinical picture changes based on
patients’ changing symptoms and new data. Even if an inter-
preter was present initially, they may not be present throughout
the entirety of the visit. In fact, research demonstrates that
providers make calculated decisions regarding interpreters and
will use an interpreter only for certain parts of a clinical
encounter. Finally, as noted above, differences in care for
LEP patients are likely to be multifactorial, and it therefore is
difficult to ascertain the impact of language as opposed to
culture to explain our outcomes.
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Table 4 Comparisons of Outcomes by Language
Unadjusted Percentaget Unadjusted OR Adjusted ORZ
Limited English proficient English proficient p value* OR 95% Cl1 OR 95% Cl1
Spanish
n=2030
X-ray/U/S 42.3 38.1 .0001 1.19 1.08-1.30 1.20 1.08-1.34
CT/MRI 28.5 27.3 0.22 1.06 0.96-1.17 143 1.34-1.54
EKG 49.3 45.7 .0013 1.15 1.05-1.26 1.07 0.94-1.21
Stress test 4.6 2.9 <.0001 1.56 1.26-1.93 1.65 1.24-2.21
Admission 329 344 0.18 0.93 0.85-1.03 0.80 0.70-0.91
Chinese
n=761
X-ray/U/S 36.4 38.2 33 0.93 0.80-1.07 1.00 0.84-1.18
CT/MRI 32.7 27.3 .0009 1.29 1.11-1.50 0.96 0.81-1.15
EKG 48.8 45.7 .09 1.13 0.98-1.30 0.85 0.70-1.03
Stress test 3.6 2.9 .36 1.19 0.81-1.76 1.47 0.93-2.32
Admission 39.7 344 .0023 1.25 1.08-1.45 0.86 0.71-1.03
Cape Verdean
n=0662
X-ray/U/S 40.9 38.1 13 1.12 0.96-1.31 0.96 0.80-1.14
CT/MRI 28.8 27.3 37 1.08 0.91-1.28 1.00 0.83-1.21
EKG 49.4 45.7 .06 1.16 0.99-1.35 0.83 0.68-1.02
Stress test 4.4 29 .03 1.49 1.02-2.17 1.19 0.77-1.83
Admission 29.9 344 .01 0.81 0.68-0.96 0.88 0.72-1.09
Russian
n=627
X-ray/U/S 49.1 38.1 <.0001 1.56 1.34-1.83 1.34 1.14-1.59
CT/MRI 359 273 <.0001 1.49 1.36-1.75 0.99 0.84-1.18
EKG 74.2 45.7 <.0001 340 2.84-4.07 1.21 0.98-1.49
Stress test 6.7 29 <.0001 2.39 1.75-3.28 1.80 1.27-2.53
Admission 53.9 344 <.0001 2.23 1.90-2.61 0.84 0.70-1.00

CT computed tomography, CI confidence interval, EKG electrocardiogram, MRI magnetic resonance imaging, OR odds ratio, U/S ultrasound

*Comparisons with p< .05
#Presented as percentage of total of LEP or EP population

1Odds ratios with EP as reference. Models are adjusted for age, sex, race, marital status education, insurance type, time of presentation, triage score,

and discharge diagnosis

In conclusion, we find that ED patients with limited English
proficiency experienced statistically significant increased rates
of certain diagnostic testing and of hospital admission, though
these differences may not have uniform clinical significance.
Further studies are needed to examine why these differences
occurred and if they represent inefficiencies in care. More
research also is needed on strategies to reduce disparities in
care in the ED setting including increased use of trained
interpreters and cultural competency training.
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