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Objective. To measure the impact of a policy change from use of telephonic and face-
to-face interpreting to use of a video-interpreting network on Emergency Department
(ED) care.
Data Sources/Study Setting. Observational study of ED care at two California hos-
pitals.
Study Design. We compared tests ordered, time in the ED, and admission rates for
English- and Spanish-speaking patients presenting with chest pain and abdominal pain
before and after the policy change.
Data Collection/Extraction Methods. Data were extracted from electronic medi-
cal and billing records.
Principal Findings. Mean time in the ED, mean number of laboratory tests, radiol-
ogy services, electrocardiograms, and echocardiograms, and rates of hospital admis-
sion for both language groups at both hospitals went down in the post-video-
interpreting network period compared with the pre-video-interpreting network period.
The percentage of patients leaving the ED against medical advice (AMA) increased in
one hospital for both language groups; this increase was statistically significantly smal-
ler in the Spanish-language group compared with the English group (p = .04).
Conclusions. The studied video-interpreting network had minimal impact on health
care outcomes in the ED.
Key Words. Interpreters, language barriers, Emergency Department, policy,
safety net

More than 46 million people in the United States do not speak English as their
primary language and more than 21 million speak English less than “very
well” (U.S. Census Bureau 2000). Many of these limited English proficient
(LEP) residents face language barriers to access to medical care (Rader 1988;
Association of State and Territorial Offices 1992; Anonymous 1995; Ginsberg
et al. 1995; Schmidt, Ahart, and Schur 1995; Woloshin et al. 1995; Baker
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et al. 1996; Hablamos Juntos 2001). Title VI of the Civil Rights Act states that
people cannot be discriminated against as a result of their national origin,
which has been interpreted by the Federal courts to include discriminating
against an individual whose primary language is not English (Department of
Justice 1964). Consequently, and as directed by Federal Guidance, health care
organizations receiving Federal funds, which most do in the form of Medicaid
or Medicare, must provide services in a language that an LEP patient can
understand (Clinton 2000). Because of the dearth of health care providers
who are proficient in languages other than English, these patients and their cli-
nicians must rely on interpreters to reduce these barriers. Untrained ad hoc
interpreters, such as family and friends, have been documented to provide
substandard communication assistance, so provision of professional health
care interpretation is the model in the United States (Karliner et al. 2007).
However, it is not clear how best to provide these services and what policies
should be in place regarding how and when they are delivered.

To date, most interpretation in health care has been provided by profes-
sional face-to-face and telephonic interpreters. Face-to-face interpretation
allows interpreters to use visual clues to aid in their role but can be an ineffi-
cient means of service delivery because time interpreting is lost in transit
between clinical sites and waiting for providers and patients. Telephonic inter-
pretation increases efficiency of service delivery, but it has the disadvantage of
loss of interpreter visual clues and rapport development with patient and pro-
vider. A new means of interpreting—video-interpreting over the Internet—is
billed as an efficient means of delivering professional interpreting service
within minutes with use of a video monitor so that patient, provider, and inter-
preter can all see one another (Paras and Associates Interpreter Systems
2009). Like telephonic interpreting, this model also allows for a shared net-
work of geographically distant interpreters that can increase the interpreter
pool and service capacity over a large geographic area (Paras and Associates
Interpreter Systems 2009). While this model seems advantageous, little
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research has been conducted to evaluate the impact or effectiveness of provid-
ing health care interpretation using this model.

The objective of this large observational study was to measure the
impact of a policy change fromminimal solo use of telephonic and face-to-face
interpreting to use of video-interpreting within a network of public hospitals.
Specifically, we compared mean number of tests ordered, mean time in the
ED, and admission rates for LEP patients with chest pain and abdominal pain
before and after the implementation of a network of telephonic and video
interpreting services at two of the network institutions. While some face-to-
face and telephonic interpreters were available at these two institutions prior
to the implementation of the video network, the intervention dramatically
increased access to professional interpreter services within a minute or less of
request. While there are many ways in which the intervention could have
impacted communication, we chose to look at test ordering, mean time in the
ED, and admission rates. We chose these measures based on our hypotheses
that when able to readily access interpreters to speak with LEP patients via the
video-interpreting network, the ED clinicians would feel less need to rely on
test ordering and time in the ED for diagnosis and evaluation and that admis-
sion to the hospital would be reduced as the physician would feel more com-
fortable that instructions and follow-up appointments would be understood
by the patient upon discharge home. We chose the ED for this study, as it is
known that interpreter services are in great demand in the ED setting and not
always readily accessible, important outcomes can be measured for within the
context of one visit, and the relationship between language barriers and
increased diagnostic testing has been previously documented in the setting of
the ED (Baker et al. 1996; Hampers et al. 1999; Hampers andMcNulty 2002;
Ramirez, Engel, and Tang 2008; Ginde, Clark, and Camargo 2009).

METHODS

Video-Interpreting Network

We studied a large system of shared remote interpreter services organized in a
collaborative network of 14 public and nonprofit hospitals in California with
technical support from a private company, Paras and Associates. Health care
professionals at each of the participating hospitals use interpreters at their own
hospital or at their partner hospitals via videoconferencing or telephone. Each
hospital employs interpreters that provide services over a video network. As a
result, Paras and Associates has documented that the partnership enhances the

Does a Video-Interpreting Network Improve Delivery of Care? 511



efficiency of interpreter use by distributing the resources across the network,
making services available 24 hours a day and within minutes at any of the par-
ticipating hospitals in the network, and increasing access to interpreter ser-
vices at participating hospitals (Paras and Associates, personal
communication). Of note, Paras and Associates did not provide any of the data
used in this study, nor did they direct or participate in the analysis, interpreta-
tion of results, or writing of themanuscript.

Observational Study Design

We compared the provision of care to patients being seen in the ED of two of
the network hospitals inCalifornia (HospitalA, in a rural area inNorthernCali-
fornia, and Hospital B, in an urban area in Southern California), before and
after implementation of the video-network services. Due to funding and time
limitations, we were only able to study two of the network hospitals. We chose
these hospitals because they represent geographically different areas ofCalifor-
nia, they are similar in size and mission; had established, efficient video-net-
work service delivery at the time of the study; and had expertise in abstracting
the type of data we needed for the study. At each location, we studied the same
6-month period in the year before and the year after implementation of the
interpreter video network to isolate any seasonal effect on presentation to the
ED.To increase the likelihood that the video-network serviceswere atmaximal
use in the ED during the study period, we used post-implementation data only
after the services had been in place for 6 months. To try to isolate the impact of
the video-network on our chosen outcomes from the underlying disease pro-
cess, we limited our analysis to patients being seen in the ED for abdominal or
chest pain. These diagnoses are common in the ED and are frequently caused
by benign conditions, and they also may indicate a serious issue such as heart
attack or appendicitis; therefore, if physicians feel that they cannot take an ade-
quate history, theymay rely on expensive testing to rule outmore serious etiol-
ogies. The study was approved by the Cook County Health and Hospital
System’s institutional review board (IRB) and the IRBs of both study hospitals.

Sample

We used International Statistical Classification of Diseases and Related Health
Problems (ICD-9) codes for ED billing to identify adult ED patients who were
evaluated for conditions that typically cause chest pain (73 codes) or abdominal
pain (121 codes).We identified these codes using electronic ICD-9 libraries.We
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included only English and Spanish speakers in our study sample. We limited
our LEP analysis to Spanish-speaking patients only because a vast majority of
LEP patients seen at both study hospitals were Spanish-speaking and the num-
bers in the other language groups were too small to provide stable statistical
estimates of the impact of the video-network services on care. The purpose of
the English-speaking group was to control for trends in changes in service over
time that were unrelated to the implementation of the video-network services.

Measures and Data Sources

Data were abstracted from the study hospitals’ electronic health record (EHR)
and billing systems. Data abstracted from the EHR included the patient’s pri-
mary language (from the primary language field), gender (male/female), age
(entered as a continuous variable), insurance type (Medicaid, Medicare, pri-
vate, uninsured), length of stay in the ED (minutes from being brought into an
ED evaluation room to admission or discharge), and whether the patient was
admitted to the hospital, was discharged home, or left against medical advice
(AMA) (all treated as dichotomous variables). Data abstracted from the billing
records included number of ICD-9 diagnoses at discharge (used as a continu-
ous variable to control for co-morbidity and medical complexity), and num-
ber of radiology tests, laboratory tests, electrocardiograms (EKGs), and
echocardiograms billed for during the ED stay (all continous variables). Hos-
pital B has documented the validity of this data through an established quality
improvement process in which 1 percent of charts are regularly audited for
review and validation of language, diagnosis, and procedure data.

There were very little missing data. Data were never missing for primary
language, and the few individuals whose sex or age was unknown (n = 12)
were dropped from the analysis. All other data were left as missing and those
individuals dropped by the analytic software (STATA 10.0, College Station,
TX, United States) when those items were included in the analysis.

Statistical Analyses

As the study hospitals differ in the populations they serve and in patterns of
health care utilization, we analyzed data from each one separately. Within
each hospital, we conducted chi-square tests and two-sample t-tests to evaluate
whether there were differences in patient diagnoses, sociodemographic char-
acteristics, time in the ED, admission rates, and tests ordered before and after
implementation of video-network services for each language group. We then
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conducted linear and logistic multivariate regression analyses to evaluate the
differences in mean time in the ED, number of tests ordered, and odds of
admission before and after implementation of interpreter services for English-
and Spanish-speaking patients. These analyses all controlled for gender, age,
number of ICD-9 diagnoses at discharge, and insurance type. In adjusted mul-
tivariate analyses, we then compared whether the pre-/post-video-network
change in each study outcome for Spanish-speaking patients was significantly
different from the pre-/post-video-network change for the same variable in
the English-speaking patients.

RESULTS

Sample sizes and descriptive information for pre- and post-video-network
sample and for English and Spanish speakers at each study hospital are given
in Table 1. In all samples, Spanish speakers were more likely to bemale, older,
and to be insured byMedicaid.

Unadjusted results for change in care before and after implementation
of the video-network interpreting services are shown in Table 2. As results did
not differ by diagnosis, we present combined results for both diagnoses. Mean
time in the ED for both language groups at both hospitals went down in the
post-video-interpreting network time period compared with the pre-video-
interpreting network time period, by 16 minutes for English speakers and
31 minutes for Spanish speakers at Hospital A, and by 34 and 87 minutes for
these two groups, respectively, at Hospital B. The greater reduction in ED
time for Spanish speakers was not statistically significantly different from Eng-
lish speakers at either hospital. Compared with the pre-video-network time
period, the mean number of post-video-network laboratory and radiology
tests, EKGs, and echocardiograms fell for both language groups at both hospi-
tals. However, there was no significant difference in the reduction of tests per-
formed in the Spanish-speaking group compared with the English-speaking
group at either hospital. Adjustment for gender, age, number of ICD-9 diag-
noses at discharge, and insurance type did not change these results.

Unadjusted results are similar for the admission data. The percentage of
ED patients admitted to the hospital went down in the post-video-network
time period for both language groups at Hospital A and was essentially
unchanged for both language groups at Hospital B. Again, there was no signifi-
cant difference in the change in admission rates for English speakers com-
pared with Spanish speakers at either study hospital. The percentage of

514 HSR: Health Services Research 47:1, Part II (February 2012)



Ta
bl
e
1:

D
em

og
ra
ph

ic
C
ha

ra
ct
er
is
tic

s
of

St
ud

y
Sa

m
pl
es

fr
om

E
ac
h
H
os
pi
ta
l
be

fo
re

an
d
af
te
r
Im

pl
em

en
ta
tio

n
of

V
id
eo

-N
et
w
or
k
In
te
rp
re
te
rS

er
vi
ce
s(
V
N
)

H
os
pi
ta
lA

E
ng
lis
h
Sp
ea
ke
rs

Sp
an
is
h
Sp
ea
ke
rs

Pr
e-
V
N
(n

=
2,
85

0)
Po
st
-V
N
(n

=
3,
95

7)
Pr
e-
V
N
(n

=
1,
72
7)

Po
st
-V
N
(n

=
2,
45

4)

M
al
e
(n
,%

)
1,
42

6
(5
0%

)
2,
08

4
(5
4%

)
1,
07
1
(6
2%

)
1,
58

8
(6
5%

)
A
ge

(y
ea
rs

±
SD

)
48

.3
(1
6.
1)

45
.6
(1
6.
0)

50
.8
(1
6.
2)

49
.7
(1
5.
4)

In
su
ra
nc
e
st
at
us

M
ed

ic
ai
d
(n
,%

)
83

6
(2
9%

)
1,
01
2
(2
6%

)
80

1
(4
6%

)
96

9
(3
9%

)
M
ed

ic
ar
e
(n
,%

)
35

7
(1
2%

)
34

6
(9
%
)

10
1
(6
%
)

12
2
(5
%
)

Pr
iv
at
e
(n
,%

)
32

1
(1
1%

)
45

8
(1
2%

)
80

(5
%
)

13
7
(6
%
)

U
ni
ns
ur
ed

(n
,%

)
1,
33

5
(4
7%

)
2,
14
1
(5
4%

)
74

5
(4
3%

)
1,
22

6
(5
0%

)
D
ia
gn

os
es

at
di
sc
ha

rg
e

O
nl
y
ab

do
m
in
al
pa

in
(n
,%

)
93

5
(3
3%

)
1,
32

1
(3
3%

)
68

9
(4
0%

)
1,
02

9
(4
2%

)
O
nl
y
ch
es
tp

ai
n
(n
,%

)
12

06
(4
2%

)
1,
87
3
(4
7%

)
66

7
(3
9%

)
1,
02

1
(4
2%

)
B
ot
h
ab

do
m
in
al
an

d
ch
es
tp

ai
n
(n
,%

)
70

9
(2
5%

)
76

3
(1
9%

)
37
1
(2
1%

)
40

4
(1
6%

)
M
ed

ia
n
no

.o
fd

ia
gn

os
es

3
3

3
3

H
os
pi
ta
lB

E
ng
lis
h
Sp
ea
ke
rs

Sp
an
is
h
Sp
ea
ke
rs

Pr
e-
V
N
(n

=
2,
76

7)
Po
st
-V
N
(n

=
2,
78

1)
Pr
e-
V
N
(n

=
73
4)

Po
st
-V
N
(n

=
68

1)

M
al
e
(n
,%

)
1,
51
5
(5
5%

)
1,
50

0
(5
4%

)
42

9
(5
8%

)
42

9
(6
3%

)
A
ge

(y
ea
rs

±
SD

)
44

.1
(1
5.
6)

43
.2
(1
5.
5)

43
.2
(1
7.
7)

43
.7
(1
7.
5)

In
su
ra
nc
e
st
at
us

M
ed

ic
ai
d
(n
,%

)
1,
17
7
(4
3%

)
1,
37
7
(5
0%

)
32

3
(4
4%

)
33

4
(4
9%

)

co
nt
in
ue
d

Does a Video-Interpreting Network Improve Delivery of Care? 515



Ta
bl
e
1.

C
on
tin

ue
d

H
os
pi
ta
lB

E
ng
lis
h
Sp
ea
ke
rs

Sp
an
is
h
Sp
ea
ke
rs

Pr
e-
V
N
(n

=
2,
76

7)
Po
st
-V
N
(n

=
2,
78

1)
Pr
e-
V
N
(n

=
73
4)

Po
st
-V
N
(n

=
68

1)

M
ed

ic
ar
e
(n
,%

)
37
5
(1
4%

)
33

0
(1
2%

)
75

(1
0%

)
56

(8
%
)

Pr
iv
at
e
(n
,%

)
92

(3
%
)

69
(2
%
)

14
(2
%
)

9
(1
%
)

U
ni
ns
ur
ed

(n
,%

)
1,
12

3
(4
1%

)
1,
00

5
(3
6%

)
32

2
(4
4%

)
28

2
(4
1%

)
D
ia
gn

os
es

at
di
sc
ha

rg
e

O
nl
y
ab

do
m
in
al
pa

in
(n
,%

)
1,
22

9
(4
4%

)
1,
22

8
(4
4%

)
37
0
(5
0%

)
35

6
(5
2%

)
O
nl
y
ch
es
tp

ai
n
(n
,%

)
1,
18

0
(4
3%

)
1,
26

1
(4
5%

)
28

1
(3
8%

)
25

6
(3
8%

)
B
ot
h
ab

do
m
in
al
an

d
ch
es
tp

ai
n
(n
,%

)
35

8
(1
3%

)
29

2
(1
1%

)
83

(1
1%

)
69

(1
0%

)
M
ed

ia
n
no

.o
fd

ia
gn

os
es

2
2

2
2

516 HSR: Health Services Research 47:1, Part II (February 2012)



Ta
bl
e
2:

U
se

of
C
ar
e
in

St
ud

y
H
os
pi
ta
lE

m
er
ge
nc
y
D
ep

ar
tm

en
ts
be

fo
re

an
d
af
te
r
Im

pl
em

en
ta
tio

n
of

V
id
eo

-N
et
w
or
k

In
te
rp
re
te
rS

er
vi
ce
s(
V
N
)

H
os
pi
ta
lA

E
ng
lis
h
Sp
ea
ke
rs

Sp
an
is
h
Sp
ea
ke
rs

Pr
e-
V
N
(n

=
2,
85

0)
Po
st
-V
N
(n

=
3,
95

7)
Pr
e-
V
N
(n

=
1,
72
7)

Po
st
-V
N
(n

=
2,
45

4)

T
im

e
in

E
D
(m

ea
n)

60
1
m
in
ut
es

58
5
m
in
ut
es

72
8
m
in
ut
es

69
7
m
in
ut
es

L
ab

or
at
or
y
te
st
s(
m
ea
n)

42
.2

31
.5

38
.1

29
.1

R
ad

io
lo
gy

te
st
s(
m
ea
n)

3.
1

2.
5

2.
9

2.
2

E
K
G
s(
m
ea
n)

3.
5

2.
9

3.
0

2.
6

E
ch
oc
ar
di
og

ra
m
s(
m
ea
n)

0.
4

0.
3

0.
3

0.
2

A
dm

is
si
on

s(
n,
%
)

1,
54

5
(5
9%

)
1,
68

1
(4
4%

)
85

6
(5
0%

)
95

4
(3
9%

)
L
ef
ta
ga
in
st
m
ed

ic
al
ad

vi
ce

(n
,%

)
38

(1
.3
3%

)
23

9
(6
.0
%
)

24
(1
.4
%
)

88
(3
.6
%
)*

H
os
pi
ta
lB

E
ng
lis
h
Sp
ea
ke
rs

Sp
an
is
h
Sp
ea
ke
rs

Pr
e-
V
N
(n

=
2,
76
7)

Po
st
-V
N
(n

=
2,
78

1)
Pr
e-
V
N
(n

=
73
4)

Po
st
-V
N
(n

=
68

1)

T
im

e
in

E
D
(m

ea
n)

60
6
m
in
ut
es

53
2
m
in
ut
es

68
0
m
in
ut
es

57
3
m
in
ut
es

L
ab

or
at
or
y
te
st
s(
m
ea
n)

2.
8

2.
9

2.
9

2.
8

R
ad

io
lo
gy

te
st
s(
m
ea
n)

0.
6

0.
6

0.
7

0.
6

E
K
G
s(
m
ea
n)

0.
3

0.
3

0.
3

0.
2

E
ch
oc
ar
di
og

ra
m
s(
m
ea
n)

0
0

0
0

A
dm

is
si
on

s(
n,
%
)

52
0
(1
9%

)
47
6
(1
7%

)
11
1
(1
5%

)
11
0
(1
6%

)
L
ef
ta
ga
in
st
m
ed

ic
al
ad

vi
ce

(n
,%

)
29

8
(1
1%

)
29

8
(1
1%

)
50

(8
%
)

57
(8
%
)

*p
=
.0
4.

Does a Video-Interpreting Network Improve Delivery of Care? 517



patients leaving the ED AMA increased at Hospital A for both language
groups; this increase was statistically significantly smaller in the Spanish-lan-
guage group compared with the English group (p = .04). Rates of leaving the
ED AMA were stable at Hospital B. Adjustment for gender, age, number of
ICD-9 diagnoses at discharge, and insurance type did not change these results.

DISCUSSION

While our data suggest that a policy change to use of a large interpreter video
network from traditional face-to-face and telephonic interpreting model may
have contributed to reducing the time Spanish speakers spent in the ED, we
were unable to show a statistically significant impact of this change on care in
the Emergency Department. We did find, however, that the risk of patients
leaving the ED before receiving appropriate care was significantly reduced
among Spanish speakers, compared with English speakers, after the imple-
mentation of the video-interpreting network in one of our study hospitals.

Other studies of the impact of the provision of professional interpreter
services on ED care have found somewhat more consistently positive results.
Hampers andMcNulty (2002) documented a reduction in resource utilization,
cost, and rates of admission to the hospital when professional interpreters are
employed in a pediatric ED (Hampers and McNulty 2002). Bernstein et al.
(2002) showed that patients who received interpreter services in a Boston ED
were comparable to English-speaking patients in LOS, testing, and procedure
completion. In addition, interpreted patients in this same study had higher
adherence to primary care and specialty-clinic referrals than either of the other
two groups (Bernstein et al. 2002). We may not have found similar results
because of differences in region of the country and study population or
because this was a large observational study in which we examined what hap-
pened to Spanish speakers at the population level, not just those known to get
services via the video-interpreting network.

We also may not have found the results we expected because our out-
come measures were not as dependent on communication as we had hypothe-
sized. Given the nature of ED practice (established practice patterns,
protocols, malpractice avoidance, admission bed flow issues, etc.), there are
many other factors that influence our outcomes that probably had a stronger
influence on what happens in the ED than accurate communication between
clinician and patient. Clearly, our measures were based on hypotheses about
how the video network would enhance physician understanding in their
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communication with patients. In hindsight, we may have found a more signifi-
cant impact if we examined measures that were dependent on the patient’s
understanding, such as comprehension and adherence to communicated fol-
low-up. This idea is supported by one of the previous studies that found inter-
pretation did significantly impact likelihood of following up on recommended
outpatient referrals and reduce return to the ED (Bernstein et al. 2002).

While possible, it is unlikely that the mode of interpretation delivery, via
video-interpreting, contributed to our finding less impact than we expected.
Our study appears to be the first to evaluate the impact of a shift to video-inter-
preting on care outcomes. We identified three other studies of interpreter ser-
vices delivered via video, all of which compared some measure of patient and
provider satisfaction with video-interpreting to in-person and telephonic inter-
preting ( Jones et al. 2003; Locatis et al. 2010; Napoles et al. 2010). In all three,
encounters in which interpretation was provided via video were rated as high
or in some cases higher than the other methods of providing interpreter ser-
vices. Clearly, this is an acceptablemethod of interpretation.

Our study has several limitations. First, this was a natural experiment in
which we measured the global impact of a change in policy to use video-net-
work interpreter services on health care. We were not able to measure who
actually received interpretation via this network. It may be that we would have
been able to demonstrate an impact on care in those individuals for whom we
could document use of these services. Alternatively, it may be that the ED clin-
ical staff did not choose to use the services. However, we have data that suggest
that there was a rapid increase in use of the interpreter services in the ED after
implementation of the video network (Paras and Associates, personal commu-
nication).More likely is the fact that there aremany other factors that influence
our outcomes, as previously mentioned, that may have a stronger influence on
what happens in the ED than accurate communication between clinician and
patient. In addition, there are limitations to using EHR and billing data. As the
language, age, and gender data were recorded by clerks/administrative staff
for operational rather than research purposes, the data may be inaccurate or
incomplete; however, the data were documented to be of high quality in one
of the study hospitals. In addition, using ICD-9 codes to identify patients pre-
senting to the EDwith chest and/or abdominal pain may not have captured all
patients entering the ED with this complaint or led to the inclusion of patients
with other initial complaints. Given that the same EHR and billing data and
set of ICD-9 codes were used in each hospital, for both English and Spanish
speakers, in the period before and after the implementation of the video-inter-
preting services, it is unlikely that this biased our comparative analysis.
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Finally, just because we did not demonstrate a statistically significant
impact of a policy shift to provision of interpreter services via a video network
on our six outcomes, it does not mean that they have not had a significant
impact on the hospitals, clinicians, and patients that used them. Administra-
tors, clinicians, and patients recognize that interpreter services, and their effi-
cient provision through the video network studied, have inherent value and
moral weight. Policy makers do as well, as demonstrated by the development
and dissemination of both Federal and state policy directing that interpreter
services be provided to LEP patients (Department of Justice 1964; Clinton
2000; Onecle.com 2006). Timely, accurate, and unburdened communication
is a universal need in health care, and LEP patients are at the greatest risk of
not being able to participate in, consent to, and understand their health care
interactions. Provision of interpreter services through a video network may be
one method for reducing these barriers and making sure that patients who
seek care in a hospital will receive the standard of care—communication in a
language they can understand.
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