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BACKGROUND: The use of professional interpretation is
associated with improvements in overall healthcare of
patients with limited English proficiency (LEP). For these
patients, it is important to understand whether quality of
professional interpretation in-person is preserved using
remote interpretation modalities (video-conferencing,
telephone).
OBJECTIVE: To compare patient perceptions of profes-
sional interpretation quality delivered in-person, via vid-
eo-conferencing, or via telephoneduring in-person prima-
ry care clinical visits.
DESIGN: Secondary analysis of a telephone survey con-
ducted within 1 week after a primary care visit
PARTICIPANTS: The 326 Chinese and Latino survey par-
ticipants with LEP who reported using a professional
interpreter—in-person, video medical conferencing
(VMI), or telephone—during their visit
MAIN MEASURES: Six items about the quality of inter-
pretation: five detailed items scored as a scale, and a sixth
overall quality item (range 1 = poor to 5 = excellent)
KEYRESULTS:While therewas a range for allmodalities,
most patients reported “very good” or “excellent” quality
on both the scale and the overall single quality measure.
In adjusted analysis, patients rated VMI quality the high-
est, followed by in-person and then telephone on both the
5-item scale (adjusted means: VMI 3.91, in-person 3.86,
telephone 3.73) and the overall single quality item (adjust-
ed means: VMI 3.94, in-person 3.85, telephone 3.83);
however, no two-way comparisons were statistically sig-
nificant (p values ranged 0.15–0.95).
CONCLUSIONS: Our results highlight that, overall, the
interpretation experience among patients who used any
type of professional interpretation was positive, and that
the quality found with in-person interpretation is pre-
served for remote modalities. Health systems should con-
sider a multimodality approach to interpreter service pro-
vision including options for accessing professional inter-
preters via all three modalities based on communication
and access needs.
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INTRODUCTION

The use of professional interpretation in primary care is asso-
ciated with improvements in overall healthcare of patients
with limited English proficiency (LEP).1 Professional inter-
preters allow for better communication between patients and
providers, resulting in reduced disparities in healthcare serv-
ices, and increased satisfaction among all those involved in the
clinical encounter.1, 2

In-person professional interpretation is the most studied
interpretation modality, and is often considered the “gold
standard” due to its demonstrated ability to improve sat-
isfaction, processes, and outcomes of care.1, 3 The quality
of different modalities of interpretation—in-person or re-
mote (i.e., telephone or video)—has been studied from the
physician and interpreter perspective;3, 4 however, less is
known about the patient perspective on quality. A few
studies have reported on patient perspectives of interpreter
quality without distinguishing the modality of interpreta-
tion.5, 6 One study compared quality across the three
modalities using a scale that combined quality of interpre-
tation with quality of the clinician to assess overall quality
of the encounter.7 Other studies largely focused on patient
satisfaction with professional interpretation, often compar-
ing one modality of professional interpretation to not
having a professional interpreter at all.8–11 A systematic
review of patient satisfaction with interpreter by modality
also found that patients are generally satisfied with inter-
preters regardless of modality, as long as those interpreters
are professionally trained.12

While this previous literature suggests the importance
of measuring interpreter quality and demonstrates patient
satisfaction with professional interpretation, there remains
a gap in detailed understanding of how the quality of
interpreter-specific communication may differ across in-
terpretation modality from a patient perspective. For
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patients with LEP, it is important to understand whether
quality of professional interpretation in-person is pre-
served in remote modalities. We set out to compare pa-
tient perceptions of professional interpretation quality de-
livered in-person, via video-conferencing, or via telephone
during in-person primary care clinical visits.

METHODS

Design

The current study is a secondary analysis utilizing data
from the Language Access System Improvement (LASI)
study. This observational study was designed to evaluate
the effects of a system intervention that (i) increased
access to video professional interpretation while (ii) certi-
fying bilingual physicians’ language skills on communi-
cation and clinical outcomes. The larger LASI study oc-
curred in two phases: “pre”—before the system interven-
tion was implemented (February 2014–April 2014), and
“post”—after the implementation of the system interven-
tion (January 2016–July 2017). Because VMI was not
available until the post study period, and in order to
compare across three professional interpretation modali-
ties (in-person, VMI, and telephone), only patients from
the post sample were included in this analysis. The meth-
ods have previously been reported elsewhere, and are
briefly described here.13, 14

Setting

The LASI study took place in a large urban, academic primary
care practice. In the time-frame for this analysis, in-person,
VMI, and telephone modalities of professional interpretation
were regularly available to facilitate communication; in-
person staff interpreters needed to be scheduled, VMI and
telephone interpreters were available on demand from con-
tracted vendors.

Participants

Patients were eligible to participate in the LASI study if they
were ≥ 40 years old; received primary care within the practice;
self-identified as Chinese or Latino; preferred to receive their
medical care in English, Cantonese, Mandarin, or Spanish;
and were able to complete a telephone survey. Within 1 week
following a primary care (index) visit, patients were contacted
by corresponding bilingual and bicultural research assistants,
and were invited to complete a telephone survey about their
communication experiences during their index visit. Partici-
pants were categorized as having limited English proficiency
(LEP) using our previously validated algorithm.15 Only those
participants with LEP who reported on the survey that profes-
sional interpretation was provided at their index visit were
included in this analysis.

Outcome Measure

Patients who reported using a professional interpreter—either
in-person, VMI, or via telephone—during their index visit
answered five “detailed” items and a sixth “overall” item
about the quality of interpretation: (1) How was the interpreter
at listening to what you had to say? (2) How was the inter-
preter at explaining what you said to the doctor? (3) How was
the interpreter at helping you understand your medical prob-
lems? (4) How was the interpreter at helping you understand
medical test results? (5) How was the interpreter at helping
you understand your treatment plan? (6) Overall, how was the
quality of the interpretation? The items used five ordered
response options (1 = poor, 2 = fair, 3 = good, 4 = very good,
and 5 = excellent), and were adapted from a validated com-
munication measure, Interpersonal Processes of Care,16 to be
specific to the interpretation rather than to the provider’s
communication. The a priori plan was to score responses to
the five “detailed” items as a scale and leave the sixth “overall”
item as a separate single-item measure.

Key Independent Variables and Covariates

Among patient-specific characteristics, age, gender, education
level, preferred language, and English ability were self-
reported. Preferred language was designated by patient
responses to the question, “In what language do you prefer
to receive your medical care?” and English ability was based
on the US Census question “How well to you speak English?”
LEP status was determined using our previously validated
algorithm which combines preferred language and English
ability.15 Health literacy was determined using a single, vali-
dated question, “How confident are you filling out medical
forms by yourself?”17, 18 Additional characteristics were
pulled from the electronic medical record: Elixhauser comor-
bidities19 and visit-level characteristics including whether the
index visit was with the patient’s own primary care provider or
not, the number of problems addressed during the visit, the
number of clinic visits in the prior 12 months, and the length of
time as an established patient in the practice.

Statistical Analysis

We performed descriptive analyses on demographic character-
istics to assess their distributions across the different modes of
professional interpretation. A confirmatory factor analysis
model of the five “detailed” interpretation quality items fit
very well: comparative fit index (CFI) = 0.997.20 Next, scale
scores were calculated as each patient’s mean response to the
five items resulting in a scale with theoretical range from 1
(“poor”) to 5 (“excellent”). Internal consistency of the
corresponding 5-item scale also was excellent: Cronbach’s
alpha = 0.964. Distributions of the different modes of profes-
sional interpretation were assessed separately for the 5-item
scale and the sixth “overall” quality item. We fit multivariable
linear mixed models of each outcome (5-item quality scale,
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single-item “overall” quality score). Each model included
random intercepts for visit physicians as well as covariates
describing patient language, age, gender, education, comor-
bidities, whether the provider was the patient’s primary care
provider, the number of problems listed in the visit note, health
literacy, frequency of visits in the past year, and length of time
as a patient within the practice, and clustering within physi-
cians. In addition, interaction effects (up to three-way) be-
tween language, education, and interpreter modality were
initially considered and a backward elimination process
dropped non-significant interaction terms (p > 0.10). Analyses
were conducted using Stata version 14.2 (College Station, TX:
StataCorp LP). The study was approved by the Committee on
Human Research at the University of California, San
Francisco.

RESULTS

Sample Characteristics

Among the 1,697 eligible patients in the “post” period who
were reached during the week after their index primary care
visit, 1181 (69.6%) agreed to participate in the telephone
survey. Among participants, 735 were categorized as having

LEP. Of those with LEP, 326 reported using a professional
interpreter during their index primary care visit and are includ-
ed in this analysis.
Among the 326 participants, most were Cantonese-speakers

(55.8%), female (64.4%), and saw their own primary care
provider during the index visit (62.9%). Almost three-
quarters of the participants (73.6%) had professional interpret-
er services during their visit via VMI, 15.6% in-person, and
10.7% via telephone. On average, participants with a VMI
interpreter had lower educational attainment and were older,
while those with an in-person interpreter had more complex
visits based on the number of problems addressed in their visit
note (Table 1).
The figure shows the distributions of the 5-item scale (Fig.

1a) and single-item overall quality measure (Fig. 1b), stratified
by interpreter modality. While there was a range for all mo-
dalities, most patients reported “very good” or “excellent”
quality on the scale and on the overall quality measure. On
the 5-item scale, the proportion scoring very good/excellent
was highest for VMI and lowest for telephone interpretation.
Scores were more similarly distributed for the three modalities
on the single-item measure.
In the mixed linear models, none of the interaction effects

approached statistical significance and all were dropped

Table 1 Demographic Characteristics of LEP Patients by Mode of Professional Interpretation (N = 326)a

Total In-person VMI Telephone p valuea

N = 326 N = 51 N = 240 N = 35

N (%) N (%) N (%) N (%)

Patient characteristics
Preferred language to receive medical care
Cantonese 182 (55.8) 34 (66.7) 134 (55.8) 34 (50.8) 0.001
Mandarin 84 (25.8) 11 (21.6) 67 (27.9) 11 (16.4)
Spanish 60 (18.4) 6 (11.8) 39 (16.3) 22 (32.8)
Age (mean ± SE) 69.2 ± 0.6 66.2 ± 1.3 70.0 ± 0.8 67.7 ± 2.1 0.04

Gender
Female 210 (64.4) 41 (80.4) 145 (60.4) 24 (68.6) 0.04
Male 116 (35.6) 10 (19.6) 95 (39.6) 11 (31.4)

Education
Less than high school 168 32 (62.8) 117 (48.8) 19 (54.3) 0.01
High school diploma 61 (18.7) 11 (21.6) 40 (16.7) 10 (28.6)
AA or some college 31 (9.5) 6 (11.8) 22 (9.2) 3 (8.6)
College degree or higher 66 (20.3) 2 (3.9) 61 (25.4) 3 (8.6)

Health literacy
Inadequate 77 (23.6) 20 (39.2) 48 (20.0) 9 (25.7) 0.02
Adequate 249 (76.4) 31 (60.8) 192 (80.0) 26 (74.3)

Number of comorbiditiesb

(mean ± SE) 2.4 ± 0.1 1.9 ± 0.2 2.4 ± 0.1 2.9 ± 0.3 0.02

Visit characteristics
Visit with PCP or not
No 121 (37.1) 13 (25.5) 90 (37.5) 18 (51.4) 0.04
Yes 205 (62.9) 38 (74.5) 150 (62.5) 17 (48.6)

Number of problems addressed during
the visit (mean ± SE) 4.4 ± 0.2 4.7 ± 0.4 4.5 ± 0.2 3.6 ± 0.5 0.14

Number of visits in past 12 months
(mean ± SE) 3.5 ± 0.2 3.3 ± 0.4 3.5 ± 0.2 4.0 ± 0.5 0.58

Length of time as a patient (in months)
(mean ± SE) 29.1 ± 0.7 28.4 ± 2.0 29.2 ± 0.7 29.6 ± 1.4 0.89

ap value adjusted for clustering of patients within physicians
bElixhauser-based comorbidity summary (Elixhauser et al. Med Care 1998; 36:8–27)
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(p values ranged from 0.19 to 0.35 for the 5-item scale and
from 0.18–0.69 for the single-item measure). Table 2 reports
the unadjusted and model-adjusted means by interpretation
modality for both outcomes. All adjusted and unadjusted
means ranged from 3.73 to 3.98, suggesting average ratings
that approached “very good.” In the adjusted analysis, patients
rated VMI quality the highest, followed by in-person and then
telephone; however, none of the pairwise comparisons was
significant.
Table 2 shows the unadjusted and adjusted means by inter-

pretation modality for the 5-item quality scale and the single-
item overall quality measure. The adjusted and unadjusted
means for both the 5-item quality scale and the single-item
overall measure were in the good (3) to very good (4) range. In
the adjusted analysis, patients rated VMI quality the highest,
followed by in-person and then telephone; however, no two-
way comparisons were significant.

DISCUSSION

Our results highlight that, overall, the interpretation experi-
ence among patients who used any type of professional inter-
pretation was positive, and the quality found with in-person is

preserved for remote modalities. While there were differences
in patient characteristics in terms of who received each mo-
dality of interpretation, after adjusting for these differences,
overall quality remained similar across modalities with a trend
toward VMI being a little better than in-person and telephone

*** Cronbach alpha for five item scale = 0.964

(1=Poor, 2=Fair, 3=Good, 4=Very Good, and 5=Excellent)
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Figure 1 a Distribution of five-item mean quality scale scores by interpreter modality. b Distribution of single-item overall quality of
interpretation scores by interpreter modality.

Table 2 Mean LEP Patient Responses to the 5-Item Quality of
Interpretation Scale and Single-ItemOverall Quality of Interpretation
Score, Stratified by Professional Interpretation Modality (N = 326)

Unadjusted
Means ± SE

Adjusted
Means ± SE

p values**

Five-item quality of interpretation scale***
In-persona 3.82 ± 0.13 3.86 ± 0.11 a vs b = 0.61
VMIb 3.95 ± 0.05 3.91 ± 0.04 a vs c = 0.44
Telephonec 3.79 ± 0.13 3.73 ± 0.13 b vs c = 0.15

Single-item overall quality of interpretation score
In-persona 3.78 ± 0.14 3.85 ± 0.12 a vs b = 0.39
VMIb 3.98 ± 0.05 3.94 ± 0.04 a vs c = 0.95
Telephonec 3.94 ± 0.15 3.83 ± 0.14 b vs c = 0.41

1 = poor, 2 = fair, 3 = good, 4 = very good, 5 = excellent
*Adjusted means are from linear mixed models controlling for patient
language, age, gender, education, comorbidities, whether the provider
was the patient’s primary care provider (PCP), the number of problems
listed in the visit note, health literacy, frequency of visits in the past
year, and length of time as a patient within the practice
**p values adjusted for clustering of patients within physicians
***Cronbach alpha for 5-item scale = 0.964
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being a little worse. This is consistent with the literature on
patient satisfaction with professional interpretation across mo-
dality12, and with another study which assessed patient per-
spective of overall encounter quality for visits with different
professional interpretation modalities.7

Although the literature on quality of interpretation by
modality is limited, our group’s previous work showed
that from the interpreter perspective, telephone interpreta-
tion was adequate for simple information exchange, but
VMI offered better communication for more complex
clinical visits,4 and from the physician’s perspective,
VMI and in-person interpretation offered similar quality
of interpretation, although in-person interpretation allowed
for more nuance particularly when addressing cultural
differences.3 Aligned with our current findings, one other
study found that both patients and clinicians preferred
VMI over in-person professional interpretation.21

Our data do not give us specific information on the exact
elements of different interpretation modalities that may have
shaped patients’ assessments. However, compared to tele-
phone, VMI potentially allows for more interpersonal connec-
tion and improved context of who is in the room, while
maintaining the ability to read visual cues and eye contact that
exists with in-person interpretation. Additionally, similar to
interpretation via telephone, VMI has the advantage over
scheduled in-person interpretation of on-demand availability,
allowing the VMI interpreter to be present throughout the
entire visit without time limitations. VMI appears to be a very
good option to deliver access to professional interpretation
while maintaining quality. However, in-person professional
interpretation likely continues to have advantages in particular
clinical situations and for particular patients.3, 4, 22 Likewise,
there may be times when interpretation via telephone is the
only available option, and it is reassuring that patients experi-
encing this type of interpretation generally rate the quality to
be good.
While this study was conducted in the pre-COVID-19

era, it has implications for clinical practice during the
pandemic. Our finding that patients report good interpre-
tation quality via remote modalities supports efforts to
ensure access to professional interpretation via telephone
and video for remote clinical visits.23 Once the pandemic
ends, any systems put into place for remote access inter-
pretation during remote clinical visits can be then incor-
porated into a more general multimodality approach to
interpreter service provision for in-person visits.

Limitations

This study has several limitations. First, data for the LASI
study were collected at a single academic practice within a
primary care setting. Therefore, our results may not gen-
eralize to different types of primary care practices or other
specialties. However, the focus in a large, diverse primary
care setting did allow for a patients’ perspective on

interpretation quality for a range of clinical encounters
addressing multiple clinical concerns. Additionally, while
patient perspectives are extremely important, our findings
of patient-reported outcomes may not reflect the actual
quality of professional interpretation. Also, the number
of in-person and telephone visits was small, limiting our
power to detect differences between modalities. With a
larger sample, we may have seen a significant mean
difference between modalities, particularly between tele-
phone versus VMI and in-person interpretation, although
the clinical significance of that difference may have
remained small. We also were not able to compare per-
ceptions of the quality of interpretation by modality for
the same patient in this observational study, and it may be
that different interpretation modalities may be more or less
optimal for different types of patients and clinical con-
texts, contributing to modality choice for any given visit.
Our covariate adjustment did address differences in pa-
tient and visit characteristics, but it is possible that some
important covariates were unmeasured and thus not in-
cluded in our model. However, this study does represent
real practice in a setting where adequate access to profes-
sional interpretation is available.

CONCLUSION

In summary, patients reported professional interpretation to be
of good-quality across modality of interpretation, with slightly
higher marks for video-conferencing and in-person over tele-
phone. Given the known variation in communication needs for
specific clinical situations and the reassurance our data pro-
vides of good-quality interpretation across modalities, health
systems should consider a multimodality approach to inter-
preter service provision including options for accessing pro-
fessional interpreters via all three modalities based on com-
munication and access needs. This type of approach has been
shown to be successful,24 and implementation could be tai-
lored to individual health system settings.
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