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ABSTRACT
Objectives This study aims to evaluate the Language 
Access Systems Improvement (LASI) initiative’s impact on 
professional interpreter utilisation in primary care and to 
explore patient and clinician perspectives on professional 
interpreter use.
Design Multi methods: Quantitative natural experiment 
pre- LASI and post- LASI, qualitative semistructured 
interviews with clinicians and focus groups with patients 
post- LASI.
Setting Large, academic primary care practice.
Participants Cantonese, Mandarin, Spanish, English- 
speaking adult patients and their clinicians.
Intervention LASI initiative: Implementation of a clinician 
language proficiency test and simultaneous provision of 
on- demand access to professional interpreters via video 
medical interpretation.
Main outcome measures Quantitative: Proportion of 
language discordant primary care visits which were 
professionally interpreted. Qualitative: Salient themes 
related to professional interpreter use and non- use.
Results The researchers categorised language 
concordance for 1475 visits with 152 unique clinicians; 
698 were not fully language concordant (202 pre- LASI 
and 496 post- LASI). Professional interpreter utilisation 
increased (pre- LASI 57% vs post- LASI 66%; p=0.01); the 
visits with the lowest percentage of profssional interpreter 
use post- LASI were those in which clinicians and patients 
had partial language concordance. In inverse probability 
weighted analysis, restricting to 499 visits with strict 
estimated propensity score overlap (100% common 
support), post- LASI visits had higher odds of using a 
professional interpreter compared with pre- LASI visits (OR 
2.39; 95% CI 1.04 to 5.48). Qualitative results demonstrate 
video interpretation was convenient and well liked by both 
clinicians and patients. Some partially bilingual clinicians 
reported frustration with patient refusal of interpreter 
services; others reported using the video interpreters 
as a backup during visits. Views of the care- partner role 
differed for clinicians and patients. Clinicians reported 
sometimes having family interpret out of convenience or 
habit, whereas patients reported wanting family members 
present for support and advocacy, not interpretation.
Conclusions LASI increased utilisation of professional 
interpreters; however, this was least prominent for partially 
language concordant visits. Health systems wishing 

to implement LASI or similar interventions will need to 
support clinicians and patients with partial bilingual skills 
in their efforts to use professional interpreters.
Trial registration number HSRP20153367.

INTRODUCTION
Language concordance and professional 
interpreter use are vital for the more than 
25 million individuals in the USA who speak 
English less than very well1 2 as well as the 
many immigrants and migrants around the 
world who find themselves in need of medical 
care in a new language.3–6 These individuals 
tend to have less access to preventive services 
and worse healthcare outcomes because of 
language barriers, including less access to 
preventive services and mental healthcare, 
poorer diabetes control, more vulnerability to 
medical errors and more medication compli-
cations.5 7–11 Language concordance between 
patients and clinicians has been shown to 
improve patient outcomes, including patient 
satisfaction and empowerment, under-
standing of diagnosis, and objective measures 
of disease control.12 Similarly, the use of 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ Detailed categorisation of patient English and clini-
cian non- English language skills to determine no, 
partial or full language concordance at primary care 
visits.

 ⇒ Use of inverse probability weighting to evalu-
ate the impact of the Language Access Systems 
Improvement intervention natural experiment.

 ⇒ Qualitative investigation of patient and clinician per-
spectives and experiences with language concor-
dance and professional interpreters to add context 
to the quantitative results.

 ⇒ High professional interpreter utilisation prior to the 
intervention may lead to underestimation of poten-
tial for improvement in health systems with lower 
utilisation.
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professional interpreters during language discordant 
clinical encounters has been demonstrated to improve 
communication, promote appropriate use of resources 
and significantly increase10 patient and clinician satisfac-
tion.13–16 Assessment of clinician language proficiency 
can help determine whether a professional interpreter is 
needed to ensure adequate communication during a clin-
ical encounter, or whether the patient and clinician can 
communicate effectively without an interpreter.

The most common approach in the USA for deter-
mining patients’ English language ability is self- report of 
preferred language for medical care.17 However, there is 
no common approach either in clinical care or research 
for determining clinicians’ non- English language profi-
ciency.18–20 The three most frequently used methods 
include a single patient’s assessment of the clinician’s 
language skills, the clinician’s self- assessment of their 
language skills using a standardised measure or results of 
a formal clinician language proficiency test. Clinician self- 
assessment tools tend to be easier and less expensive for 
health systems to administer, and multiple studies have 
shown that they have high agreement with other types of 
assessment within high- proficiency and low- proficiency 
response categories, but lower agreement in the middle- 
proficiency response categories (eg, ‘good’ or ‘very good’ 
self- reported language skills).21–23 This research suggests 
that clinicians who self- rate themselves somewhere in the 
middle of a language proficiency measure are a hetero-
geneous group: some may, and some may not, have suffi-
cient skills to communicate with non- English- speaking 
patients without an interpreter during a clinical visit, indi-
cating the need of more formal assessment.

When language concordance with clinicians with suffi-
cient skills is not available, professional interpretation is 
critical for effective communication and the delivery of 
high- quality care to patients with non- English language 
preference for medical care.24–26 Professional inter-
preters improve communication, promote appropriate 
use of resources and significantly increase patient and 
clinician satisfaction.13 The use of professional inter-
preters also results in fewer errors in communication,27 
reduced disparities in the use of services28 and improved 
clinical outcomes.13 In addition, professional interpreters 
help bridge not only linguistic but also cultural gaps that 
can challenge communication between patients and 
providers.29 30

However, access to professional interpreters poses its 
own challenges. These include the complexities of having 
to meet the needs of patients speaking many different 
languages, hiring and maintaining a highly qualified staff 
or paying for professional vendor services in the setting 
of widespread lack of reimbursement for interpreter 
services, and deploying interpreters to often physically 
distant clinical settings with varied clinical needs.31–34 
Multiple studies have documented underutilisation of 
professional interpretation due to time pressures, percep-
tions of variable necessity based on clinical content and 
inadequate documentation of a language barrier in the 

medical record.35–37 While some individual health systems 
have reported on their quality improvement efforts to 
increase access to professional interpreters—including 
the use of medical interpreter services where interpreters 
join the clinic visit remotely—there is a gap in evidence 
about the impact of these efforts on professional inter-
preter use.38 Similarly, there is little published on health 
system efforts to assess clinician non- English language 
proficiency.22 39

We set out to answer the following research question: 
does implementing a language proficiency assessment for 
clinicians combined with increasing access to professional 
interpreters via video conferencing improve appropriate 
utilisation of professional interpreters?

METHODS
Study overview
In this manuscript, we report on one health system’s 
effort to address the dual challenge of assessing clinician 
non- English language proficiency and increasing easy 
access to professional interpreters (the Language Access 
Systems Improvement initiative, LASI). We conducted 
a multimethod40 evaluation of the initiative’s effective-
ness, including a natural experiment study of its impact 
on professional interpreter utilisation in primary care, 
and subsequent qualitative exploration of patient and 
clinician perspectives on reasons for using and not using 
professional interpretation.

Study context and setting
The LASI study was designed as a natural experiment 
to evaluate the impact of the LASI quality improvement 
initiative put into place by the University of California 
San Francisco (UCSF) health system. The LASI initia-
tive consisted of two simultaneous improvements aimed 
at increasing appropriate utilisation of clinician non- 
English language skills and of professional interpreters 
dubbed the LASI Initiative: (1) certifying bilingual clini-
cians to use their non- English language skills directly with 
patients and (2) simultaneously increasing easy access to 
professional interpreters by instituting on- demand video- 
medical interpretation (VMI) services within ambulatory 
practices.

All study research took place in a single large academic 
general internal medicine (GIM) practice at UCSF 
between 2014 and 2017. This practice had three sites and 
served approximately 26 000 diverse patients, about 12% of 
whom had a non- English preferred language for medical 
care. The top non- English language groups served were 
Cantonese, Mandarin and Spanish, which is similar to the 
top non- English language groups in the USA.2 Clinicians 
in this practice were faculty attending physicians, resident 
physicians and nurse practitioners (NP). The number of 
clinicians fluctuated during the study period with approx-
imately 60 faculty, 70 resident physicians and 5 NPs at any 
one time; new clinicians were allowed to enter the study 
when they joined the practice, with an influx of resident 
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physicians joining each July as others left. While the LASI 
initiative took place across ambulatory practices at UCSF, 
the LASI study focused on this single practice allowing for 
a layered investigation into multiple aspects of commu-
nication and care processes while maintaining a single 
sampling frame for the patient and clinician population. 
The multiple aims of the LASI Study are available on 
the website of the Patient- Centered Outcomes Research 
Institute.41

Patient and public involvement
This LASI study had a stakeholder advisory board which 
was created to ensure that the implementation of the 
study was centred on the values of patient and stake-
holder partners. The group was cochaired by a primary 
patient stakeholder and a clinician stakeholder, with 
members including two additional patients, leaders from 
two regional patient advocacy groups and a member of 
the UCSF Health Language and Interpreter Services 
management team. Members of the advisory board partic-
ipated early on in the development of research design, 
survey design and translations, patient recruitment plan-
ning, data interpretation and dissemination planning. 
Further details of patient and public involvement in this 
study are available on the website of the Patient- Centered 
Outcomes Research Institute.41

The LASI initiative
Certifying bilingual clinicians in December 2013, UCSF 
Health sent a survey to all clinicians in the health system 
based on the modified International Language Round-
table language proficiency measure22; this survey asked 
about their use of non- English language skills with 
patients. All respondents who indicated that they used a 
non- English language to communicate clinical informa-
tion with patients and that their skills in that language 
were good/very good/excellent were then offered a 
standardised oral proficiency test in that language (the 
Clinician Cultural and Linguistic Assessment, CCLA)39 to 
become certified as a bilingual clinician. If they indicated 
that their skills were fair or poor, they were reminded to 
access a professional interpreter in- person, by video or 
by telephone for communicating with patients prefer-
ring medical care in that language. All clinicians were 
reminded to access a professional interpreter for commu-
nication in any language for which they were not certified.

Easy access to professional interpreters via video confer-
encing in May 2014, UCSF Health began rolling out 
VMI access to ambulatory practices. Before the roll- out, 
patients and clinicians had access to in- person profes-
sional interpreter services by scheduling them in advance 
of the target clinical visit, and on- demand over regular 
telephones on exam room walls. When visits started or 
ran late, in- person interpreters often had to leave mid- 
way through the visit to travel to another appointment. 
Telephone interpretation was difficult due to poor audio 
quality and the fixed position of the telephone on the 
wall. While keeping scheduled in- person interpreter 

access in place, UCSF Health opted to make professional 
interpreters easily available via video conferencing. The 
VMI units were placed on carts and could be wheeled 
into the room, the language selected on a screen, and a 
visual and audio connection made to a professional inter-
preter working remotely. As with telephonic interpreters, 
these interpreters were not scheduled; rather, they were 
available on demand when the clinician and patient were 
ready to start the visit and could stay connected as long 
as they were needed. Frequently, medical assistants would 
set up the VMI cart when they roomed a patient with a 
non- English language preference; this served as a visual 
cue to clinicians to access an interpreter for that visit. 
There were no additional reminders during LASI initia-
tive implementation.

Study design rationale
After carefully considering alternative study designs, we 
chose a quasi- experimental preintervention versus postin-
tervention comparison using inverse probability weights 
(IPW) to help balance potential confounders. This 
design had several strengths. LASI is a long- term, system-
wide intervention that was funded and implemented 
by a healthcare system. Practices, clinicians and clinical 
staff within the system regard the LASI intervention as 
a permanent mandate, which promotes corresponding 
practice- level workflow changes as well as individual buy- 
in. We also considered randomised controlled (RCT) trial 
designs where the units of randomisation were healthcare 
systems, practices within systems, clinicians within prac-
tices or patients within clinicians. Whereas RCT designs 
generally provide a stronger basis for drawing causal 
inferences, in this context, they would entail several 
disadvantages related to logistics as well as internal and 
external validity. Regardless of the chosen units of rando-
misation, an experimental LASI intervention likely would 
be perceived as temporary, that is, not to be maintained 
past completion of the RCT, which would be expected 
to negatively impact intervention uptake, buy- in and 
fidelity. Additionally, an RCT would require the research 
budget to cover VMI- related expenses, which are beyond 
the scope of typical grant mechanisms. RCT designs 
would face additional challenges specific to the chosen 
units of randomisation. For example, randomising 
healthcare systems would require identifying sufficient 
numbers agreeable to system- level randomisation, while 
randomising clinicians or patients would present VMI- 
related workflow issues, including potential confusion 
and intervention contamination. On balance, we chose 
the quasi- experimental design, which allows investigation 
of the impact of actual system change. The incorpora-
tion of IPW in the analysis helped to bolster the basis for 
drawing causal inferences.

Study participants
Clinician participants
While most clinicians in the study GIM practice partici-
pated in the language survey as part of the LASI initiative, 
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for those who had not yet participated, the study team 
asked UCSF Health to resend it to them. For those who 
were eligible for language proficiency testing based on 
the language survey, but had not yet completed the 
CCLA test, the study incentivised them to complete the 
test through UCSF Health with a US$100 restaurant gift 
certificate. We then sent an email to all of the GIM prac-
tice’s primary care clinicians explaining the LASI Study, 
and giving them the option to opt out of either having the 
study use their UCSF Health language proficiency data or 
allowing the study to recruit their patients to participate 
in postclinic visit telephone interviews. If they opted out 
of either, or if we did not have their proficiency language 
data, they were excluded from the study. All other clini-
cians were included in the study.

Patient participants
We recruited Chinese (Cantonese and Mandarin) and 
Spanish- speaking primary care patients (PCP) from the 
GIM practice during two time frames (pre- LASI January 
2014–March 2014; post- LASI February 2016–June 2017). 
To leverage the natural experiment opportunity created 
by the implementation of the LASI initiative, the study 
team recruited pre- LASI participants during the initial 
part of the bilingual certification roll- out and prior to 
VMI roll- out and did not include English speakers at that 
time. Pre- LASI recruitment ended at the time of VMI 
roll- out in the practice. All pre- LASI patients were older 
than 40 and most were older than 50, reflecting the older 
of age of patients with non- English language preference 
in the study practice. Post- LASI recruitment added ethni-
cally Chinese and Latino/a/x (hereafter Latino) English- 
speaking patients in addition to the Chinese- speaking 
and Spanish- speaking patients for comparison of some of 
the communication and clinical outcomes (not reported 
on here).41 Since the pre- LASI patients were all >40 years 
old, and to avoid having a much younger English- speaking 
post- LASI sample, we set an age limit for recruitment of 
the entire post- LASI sample of 40. We allowed any given 
patient to participate up to twice: once in the pre- LASI 
period and once in the post- LASI period.

At the beginning of each week, we pulled a list of new 
visit and follow- up GIM patient appointments scheduled 
for the following week with participating clinicians. The 
study then mailed an introductory letter and informa-
tion sheet to each potentially eligible participant to be 
delivered prior to the scheduled visit. The letter and 
information sheet were mailed in the patient’s preferred 
language as recorded in the electronic medical record 
(EMR), although all information sheets also included 
English (ie, Chinese and English, or Spanish and 
English). Bilingual- bicultural trained research assistants 
(RAs) then called potential participants with the goal of 
interviewing each participant 1–3 days (and no more than 
1 week) after their primary care visit. Once reached, the 
RA consented the patient verbally on the telephone prior 
to the interview; the interview itself was conducted in the 
patient’s preferred language, took approximately 10 min, 

and included questions specific to the most recent GIM 
clinic visit (the ‘index’ visit) and the clinician they saw 
during that visit.

Inclusion and exclusion criteria
Patient inclusion: age ≥40; English (post- LASI, only), 
Chinese or Spanish preferred language; self- identified 
as ethnically Chinese or Latino; PCP in GIM study prac-
tice with a primary care clinician who had taken the 
UCSF Health clinician language survey; a working tele-
phone number and current address in the EMR. Patients 
were excluded if: their primary care clinician opted out 
of having either their language data or their patients 
included in the study; during the first part of the tele-
phone interview, the patient’s hearing was too impaired 
to participate in a telephone interview; and the patient 
was unable to cognitively follow and answer an interview-
er’s questions on the telephone.

Quantitative measures
Language proficiency measures
Patient English proficiency
We considered patient participants to have limited 
English proficiency (LEP) based on a combination of 
their non- English language preferred for healthcare and 
self- reported ability to speak English using our previously 
validated algorithm.42 These data were collected from the 
telephone survey.

Patient report of clinician non-English language proficiency
We asked patient participants if their clinician spoke to 
them at the index visit in their non- English preferred 
language; if they indicated ‘yes’, then we asked them to 
rate the clinician’s non- English language ability (‘excel-
lent’=5, ‘very good’=4, ‘good’=3, ‘fair’=2, ‘poor’=1 and 
‘none’=0).

Patient report of interpretation during the index visit
Finally, we asked patient participants whether anyone 
interpreted during their visit and, if so, who did the inter-
preting (professional in- person, professional over video, 
professional over telephone, family/friend, clinic staff).

Clinician self-assessed non-English language proficiency
As part of the LASI Initiative UCSF Health language 
survey, clinicians self- reported language ability in each 
non- English language they used to discuss clinical infor-
mation with patients. The study categorised as monolin-
gual English speakers all clinicians who reported no/
poor/fair ability to communicate in the targeted non- 
English languages (Cantonese, Mandarin or Spanish). 
Those clinicians who reported good/very good/excel-
lent ability to communicate in one of the target languages 
qualified for language proficiency testing through UCSF 
Health.
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Clinician results of language proficiency testing
We considered any clinician who took and passed the 
CCLA39 in Cantonese, Mandarin or Spanish to be bilin-
gual in English and the tested language.

Combined clinician self-assessment and patient report of clinician 
non-English language proficiency
If a clinician qualified for testing in one of the targeted 
languages but did not take the CCLA in that language, we 
used the mean patient report of that clinicians’ language 
skills in Cantonese, Mandarin or Spanish to categorise 
their proficiency when at least three unique patient 
reports were available. We considered clinicians with a 
mean patient report of ≥4 (‘very good’) to be proficient 
in that language, those with a mean >2 to <4 to be partially 
proficient in that language; and those with a mean 1–2 to 
be without any proficiency.

Visit-level language concordance classification leveraging multiple 
proficiency measures
We defined each visit classification based on the profi-
ciency measures described above and displayed in figure 1. 
The five visit classifications included English concordant 
(patient English proficient—any clinician—described in 

figure 1 but not otherwise reported on in this manuscript), 
non- English concordant (patient with LEP and clinician 
fully proficient in the patient’s preferred language), 
partially concordant non- English (patient with LEP and 
clinician partially proficient in the patient’s preferred 
language), partially concordant English (patient with LEP 
self- reported speaking English ‘well’ and clinician was a 
monolingual English speaker) and discordant (patient 
with LEP who self- reported speaking English ‘not well 
or ‘not at all’ and clinician was a monolingual English 
speaker). We considered all of the partially concordant 
and discordant visits to need professional interpretation 
during the visit to ensure good- quality communication.

Primary predictor: LASI time period
Pre- LASI interviews took place between 22 January 2014 
and 25 March 2014. Post- LASI interviews took place 
between 1 February 2016 and 9 June 2017.

Primary outcome: professional interpretation
The primary outcome was the proportion of language 
discordant primary care visits which were professionally 
interpreted at the index visit.

Figure 1 Visit language concordant classification using patient and clinician report and proficiency test results.
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Potential confounding variables
We collected the following variables from the patient- 
participant survey: age, gender, educational attainment 
(less than high school, high school diploma, associate 
degree or some college, bachelor’s college degree or 
higher), and whether clinician seen at visit was patient’s 
usual PCP (yes/no). We collected the following variables 
from manual chart review or the EMR: patient insur-
ance status (private, Medicare, Medicaid), comorbidities 
(measured using the Elixhauser Comorbidity Index),43 
frequency of clinic visits in prior 12 months, length of 
time as a patient in the practice, number of problems 
listed in the assessment and plan of the note, type of 
clinician seen at the index visit (attending, resident, NP), 
gender of clinician seen at the visit.

Quantitative analyses
In unadjusted analyses, we compared the characteristics 
of the pre- LASI and post- LASI samples. We then identi-
fied those visits eligible to have a professional interpreter 
present, excluding those determined to be fully concor-
dant using the method described above; and, we limited 
our analysis of interpreter utilisation to those visits. We 
described unadjusted differences in professional inter-
preter utilisation between pre- LASI and post- LASI 
samples separately for discordant, partially concordant 
English and partially concordant non- English visits, as 
well as for all of the non- concordant visit types combined.

In an adjusted analysis of all non- concordant visit types 
combined, a weighted mixed logistic model regressed 
the professional interpreter utilisation indicator onto the 
pre- LASI versus post- LASI indicator. The model included 
random intercepts for physicians and patients to account 
for clustering of patients within clinicians and for 
multiple observations per patient (ie, patients with both 
a pre- LASI and a post- LASI study visit). Estimated IPW 
weights were incorporated to help balance confounders 
across the pre- LASI and post- LASI groups and bolster the 
basis for drawing causal inferences.44 In a preliminary 
analysis step, IPW calculation began with estimation of 
the propensity for a visit to be in the post- LASI (vs pre- 
LASI) sample via a generalised boosted regression model 
including the full set of potential confounders as x vari-
ables (Rand Corporation TWANG toolkit).45 An average 
absolute standardised effect size <0.20 was chosen as 
the model- selection criterion, IPWs for an average treat-
ment effect were estimated and IPW values were stabi-
lised. In addition, overlap of estimated propensity score 
distributions across the pre- LASI and post- LASI samples 
was assessed. In the event that complete overlap (100% 
common support) was not obtained, planned analyses 
refit the mixed logistic model after removing patients 
from the data who were not within the estimated propen-
sity score overlap range.

Qualitative methods
Clinician semistructured interviews
We conducted semistructured interviews with clinician 
participants with the goal of interviewing approximately 
equal numbers of clinicians from the following language 
groups: monolingual English; fully bilingual (in English 
and Cantonese, Mandarin or Spanish); partially bilingual 
(in English and Cantonese, Mandarin or Spanish) and 
reaching saturation of themes where no new concepts 
emerge in the interviews.46 We recruited clinicians by 
email who had patients in the quantitative post- LASI 
survey sample and who were still working in the practice, 
starting with the fully and partially bilingual clinicians 
due to their limited numbers, and randomly selecting 
among the monolingual English speakers. Topics covered 
included most recent visits with a patient whose preferred 
language was non- English, reasons to choose/not choose 
to work with an interpreter, interpreter types and modal-
ities, language proficiency assessment. All participants 
were provided with a written information sheet in advance 
by mail, and then consented verbally at the beginning of 
the interview. Each interview lasted 30–45 min and took 
place in person or over video conferencing. All interviews 
were audiorecorded and transcribed for analysis.

Patient focus groups
We recruited patient participants from among the post- 
LASI survey participants who agreed to participate in 
future research and were still patients in the practice for 
four focus groups with a goal of 8–10 participants in each: 
two in Spanish, one in Cantonese and one in Mandarin. 
In order to elicit a diversity of experience, we aimed to 
limit the number of participants with the same PCP to 
two per focus group. We ended recruitment once we had 
filled each focus group. A bilingual/bicultural researcher 
consented all participants at the beginning of the focus 
group by reviewing a written consent form and answering 
any questions the participants had before signing it. 
Topics covered included preferred language for commu-
nication, interpretation in general, family members/care-
giver participation in visits, most recent visit with their 
PCP communication and interpretation, non- PCP visits, 
suggestions for improvement. The focus groups each 
lasted 1.5 hours and were audiorecorded, translated and 
transcribed for analysis.

Qualitative coding and analysis
We used inductive and deductive coding to analyse the 
transcribed clinician interviews and focus groups.47 48 The 
research team created an initial codebook for the clini-
cian interviews using three interviews chosen at random 
to create data- driven themes and codes. Two researchers 
then double- coded an additional two transcripts to 
confirm the definitions and application of the codes. If 
any discrepancies arose, the research team met to recon-
cile codes and review additional themes that may have 
emerged. We used a similar process to develop the final 
focus group codebook. Using an updated codebook, the 
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two researchers coded remaining transcripts, addressing 
any coding discrepancies and resolving with consensus of 
the research team. To provide context to our quantita-
tive results of interpreter utilisation, qualitative analysis 
for this study focused on use of and continued barriers to 
professional interpretation, comparing and contrasting 
experiences and perceptions of clinicians and patients 
where relevant.

RESULTS
Quantitative results
PCP clinicians’ participation and language skills
No clinicians opted out from allowing us to use their 
language data or from contacting their eligible patients. 
However, 9 (5.6%) of 161 potentially eligible clinicians 
did not complete the UCSF Health language survey and 
so they and their patient visits were excluded.

Among the 152 unique clinicians included in the study 
(table 1), 52 were eligible for the proficiency testing 
programme in Cantonese, Mandarin or Spanish (self- 
reported language ability as ‘good’, ‘very good’ or ‘excel-
lent’), with two clinicians eligible for testing in more than 
one language (although neither of these two clinicians 
completed a language test in either eligible language). Out 
of the 52 PCPs who were eligible for testing, 21 completed 
tests (40%) and 17 passed (81% pass rate). Testing was 
higher among those whose self- reported language ability 
was ‘very good’ (10/15; 67%) or ‘excellent’ (5/5; 100%), 
compared with those whose self- reported language ability 
was ‘good’ (6/34; 18%).

Patient participation
In the pre- LASI study period, we called 660 patients and 
reached 494 within 1 week of their index visit: 340 were 
eligible and 294 participated (46 refusals) for partic-
ipation of 87% among those reached and eligible. In 
the post- LASI study period, we called 2467 patients and 
reached 1840 within 1 week of their index visit: 1697 were 
eligible and 1181 participated (516 refused) for partici-
pation among those reached and eligible of 70%. Partic-
ipation in the post- LASI period among those reached 
and eligible was higher for patients with LEP (Cantonese 
speakers 83%; Mandarin speakers 76%; Spanish speakers 
71%) than for English speakers (63%).

Patient and visit characteristics pre-LASI versus post-LASI
In our overall sample, there were 1475 visits: 446 English 
Concordant visits (30%; post- LASI included for descrip-
tive purposes here only) as well as, combined across 
pre- LASI and post- LASI, 331 concordant non- English 
visits (22%), 106 partially concordant non- English visits 
(7%), 56 partially concordant English visits (4%) and 536 
discordant visits (36%). Distribution of the LEP visit types 
pre- LASI and post- LASI was similar (p=0.11).

We display patient and visit characteristics in the two 
study periods in table 2 for the participants with LEP only. 
Participants in the pre- LASI and Post- LASI samples were 

very similar. However, they did differ in the following ways: 
compared with the pre- LASI sample, a higher propor-
tion of sampled post- LASI patients graduated from high 
school and college, and a lower proportion had private 
insurance. While the mean count of comorbidities in the 
two groups was the same, those in the post- LASI sample 
had, on average, fewer primary care visits in the prior year.

Utilisation of professional interpreters
We included only partially concordant non- English, 
partially concordant English and discordant visits as 
eligible for professional interpreter utilisation (N=698). 
In table 3, we present the unadjusted results of interpreter 
use by study period and visit classification. Overall profes-
sional interpreter utilisation increased after LASI imple-
mentation (pre- LASI 57% vs post- LASI 66%). Compared 
with pre- LASI visits, post- LASI visits had greater than twice 
the odds of including a professional interpreter when 
considering all 698 interpreter- eligible visits (OR 2.02, 
95% CI 0.99 to 4.14) and when restricting data to the 499 
visits with strict estimated propensity score overlap (OR 
2.39; 95% CI 1.04 to 5.48). In both analyses, the 95%CI 
lower bound of the OR estimate was close to unity. An 
adjunct analysis found no significant interaction between 
patient preferred language and study period within the 
sample including all eligible visits (N=698) or the sample 
restricted based on estimated propensity score overlap 
(n=499).

While utilisation increased for all types of eligible visits, 
24% (n=94) of discordant visits in the post- LASI period 
remained without professional interpretation. Most 
(n=59; 63%) of these 94 interpreted discordant visits 
had a family/friend present who, by the patient’s report, 
spoke both their preferred language and English ‘well’ or 
‘very well’ and interpreted during the visit for the patient 
(ad hoc, non- professionally interpreted). Compared with 
the discordant professionally interpreted visits, these 
discordant ad hoc interpreted visits were with patients 
who were on average older (ad hoc interpreted 75.0±1.3 
years vs professionally interpreted 69.3±0.5 years) and 
who had more comorbidities (ad hoc interpreted 3.2±0.2 
vs professionally interpreted 2.5±0.1). Other patient and 
visit characteristics were similar.

Qualitative results
Clinician semistructured interview participants
We reached out to 32 clinicians to participate in semi-
structured qualitative interviews; after conducting 16 
interviews, we reached thematic saturation. Of the 16, 5 
were monolingual English, 5 fully bilingual (1 English- 
Cantonese, 2 English- Mandarin, 2 English- Spanish) and 
6 partially bilingual (3 English- Mandarin, 3 English- 
Spanish). Fifteen were attending MDs and one was an NP.

Patient focus group participants
We reached out by telephone to 98 post- LASI partici-
pants with LEP to invite participation in focus groups. 
We spoke with 76 potential participants. Half (n=39; 
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51%) declined to participate, 6 agreed but no- showed 
to a group and 31 (41%) participated (n=11 Spanish 
speakers, n=11 Mandarin speakers, n=9 Cantonese 
speakers).

Salient themes related to use and remaining barriers to use of 
professional interpreters
Here, we summarise salient themes related to use and 
remaining barriers to use of professional interpreters 

Table 1 Primary care clinician participant characteristics overall and comparing preimplementation and postimplementation 
of the Language Access Systems Improvement (LASI) initiative

Total unique clinicians 
(N=152)

Pre- LASI clinicians 
(N=83)*

Post- LASI clinicians 
(N=109)*

Clinician gender

  Female 91 (59.9) 53 (63.9) 64 (58.7)

  Male 61 (40.1) 30 (36.1) 45 (41.3)

Faculty status

  Attending 49 (32.2) 33 (39.8) 43 (39.5)

  NP 7 (4.6) 4 (4.8) 5 (4.6)

  Resident 96 (63.2) 46 (55.4) 61 (55.9)

Spanish skills (self- report)

  None 102 (67.1) 54 (65.1) 72 (66.1)

  Poor 2 (1.3) 0 2 (1.8)

  Fair 13 (8.6) 8 (9.6) 10 (9.2)

  Good 22 (14.5) 13 (15.7) 16 (14.7)

  Very good 9 (5.9) 4 (4.8) 8 (7.3)

  Excellent 4 (2.6) 4 (4.8) 1 (0.9)

Cantonese skills (self- report)

  None 143 (94.1) 76 (91.6) 103 (94.5)

  Poor 2 (1.3) 1 (1.2) 1 (0.9)

  Fair 1 (0.7) 1 (1.2) 1 (0.9)

  Good 4 (2.6) 4 (4.8) 2 (1.8)

  Very good 1 (0.7) 0 1 (0.9)

  Excellent 1 (0.7) 1 (1.2) 1 (0.9)

Mandarin skills (self- report)

  None 135 (88.8) 73 (88.0) 96 (88.1)

  Poor 2 (1.3) 1 (1.2) 1 (0.9)

  Fair 2 (1.3) 1 (1.2) 2 (1.8)

  Good 8 (5.3) 5 (6.0) 6 (5.5)

  Very good 5 (3.3) 3 (3.6) 4 (3.7)

  Excellent 0 0 0

CCLA testing results

  Did not test 131 (86.2) 72 (86.7) 91 (83.5)

  Fail (Spanish) 2 (1.3) 0 2 (1.8)

  Fail (Cantonese) 0 0 0

  Fail (Mandarin) 2 (1.3) 1 (1.2) 2 (1.8)

  Pass (Spanish) 9 (5.9) 6 (7.2) 6 (5.5)

  Pass (Cantonese) 3 (2.0) 2 (2.4) 3 (2.8)

  Pass (Mandarin) 5 (3.3) 2 (2.4) 5 (4.6)

Patient participants per clinician

  Mean±SD (range) 9.6±13.7 (1–122) 3.4±4.0 (1–20) 10.8±12.3 (1–102)

  Median (IQR) 6 (2–10.5) 2 (1–4) 7 (4–13)

*40 clinicians had patients in both pre- LASI and post- LASI periods.
CCLA, Clinician Cultural and Linguistic Assessment.
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from the clinician interviews and patient focus groups. 
Representative quotes are included below with more 
displayed in table 4.

VMI interpretation was convenient and well liked 
by both clinicians and patients. While some preferred 
in- person interpreters, most clinicians and patients 

Table 2 Characteristics of primary care patients (PCPs) and their visit clinicians: patients with limited English proficiency (LEP) 
by pre- LASI and post- LASI periods (N=1029)*

Patients with LEP

Pre- LASI
N=294
n (%)

Post- LASI
N=735
n (%)

Preferred non- English language

  Spanish 90 (30.6) 190 (25.9)

  Cantonese 130 (44.2) 388 (52.8)

  Mandarin 74 (25.2) 157 (21.4)

Ethnicity

  Latino 90 (30.6) 189 (25.7)

  Chinese 204 (69.4) 546 (74.3)

Age, years (mean±SE) 71.0±0.8 (range: 40–97) 70.2±0.8 (range: 40–97)

Gender

  Female 208 (70.7) 483 (65.7)

  Male 86 (29.3) 252 (34.3)

Education

  Less than high school 152 (51.7) 356 (48.4)

  High school diploma 39 (13.3) 153 (20.8)

  Associates degree or some college 46 (15.6) 72 (9.8)

  College degree or higher 44 (15.0) 149 (20.3)

  Refused/DK/missing 13 (4.4) 5 (0.7)

Insurance status

  Private 54 (18.4) 86 (11.7)

  Medicare 193 (65.6) 501 (68.2)

  Medi- Cal 47 (16.0) 148 (20.1)

Comorbidity count (mean±SE) 2.6±0.1 (range: 0–9) 2.6±0.1 (range: 0–9)

No of primary care visits in prior 12 months (mean±SE) 4.4±0.2 (range: 0–14) 3.4±0.1 (range: 0–16)

Length of time (months) in practice† (mean±SE) 28.1±1.1 (range: 0–35.5) 30.7±0.7 (range: 0–35.5)

No of problems in visit note assessment and plan (mean±SE) 5.6±0.3 (range: 1–16) 5.1±0.3 (range: 1–21]

Type of clinician

  Faculty MD 182 (61.9) 426 (57.9)

  Resident MD 91 (31.0) 268 (36.5)

  Nurse practitioner 21 (7.1) 41 (5.6)

Language concordance

  Concordant, non- English 92 (31.3) 239 (32.5)

  Partially concordant, non- English 46 (15.7) 60 (8.2)

  Partially concordant, English 11 (3.7) 45 (6.1)

  Discordant 145 (49.3) 391 (53.2)

  Saw own PCP at visit 226 (76.9) 532 (72.4)

Visit clinician gender

  Female 193 (65.6) 440 (59.9)

  Male 101 (34.4) 295 (40.1)

*1029 visits for 859 unique patients: 124 in pre- LASI only, 565 in post- LASI only and 170 patients with LEP in both pre- LASI and post- LASI periods.
†35.5 months was the maximum amount of retrospective patient information available in the EMR for the pre- LASI patients. Therefore, length of time 
as a patient in the practice was truncated at 35.5 months for all groups.
ANOVA, analysis of variance; EMR, electronic medical record; LASI, Language Access Systems Improvement.
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were very happy with the access and quality of the VMI 
interpreters.

It is so convenient and I really appreciate how the 
nurse has already brought in the video interpreter. 
It’s easy to pick the different languages and you can 
immediately get a video or an audio interpreter, and 
patients actually really like it—Monolingual English 
speaking MD

Views of the care- partner role differed for clinicians and 
patients. Clinicians reported sometimes having family 
interpret out of convenience or habit. Whereas patients 

reported wanting their family members at the visit for 
support and advocacy, not to interpret.

There are a subgroup of patients who we’ve gotten 
into, I would say maybe a habit where they always 
come with usually the same one or two family mem-
bers and they interpret.—Bilingual Spanish speaking 
MD

I have gone with my children but not so they inter-
pret for me but so they know the doctor.—Cantonese 
Focus Group participant

Table 3 Unadjusted comparison of professional interpreter utilisation in the pre- LASI and post- LASI periods (N=698)

Professional interpreter Utilisation

Pre- LASI (N=202)* n/N (%) Post- LASI (N=496)† n/N (%)

Discordant 104/145 (71.7) 297/391 (76.0)

Partially concordant English 2/11 (18.2) 11/45 (24.0)

Partially concordant non- English 10/46 (21.7) 19/60 (31.7)

All 116/202 (57.4) 327/496 (65.9)

*Among the 116 professionally interpreted visits pre- LASI, 83 were with in- person interpreters, 38 via telephone.
†Among the 327 professional interpreted visits post- LASI, 49 were with in- person interpreters, 240 via video, 35 via telephone.
LASI, Language Access Systems Improvement.

Table 4 Clinician interview and patient focus group salient themes and representative quotes

VMI interpretation 
is convenient and 
well- liked by both 
clinicians and 
patients

‘I think it’s become my default is just to assume I’m going to have a video interpreter. I think it’s absolutely fantastic. 
It is so convenient and I really appreciate how the nurse has already brought in the video interpreter. It’s easy to pick 
the different languages and you can immediately get a video or an audio interpreter, and patients actually really like 
it’——Monolingual English MD
‘The video interpreter interprets quite well. He is similar to the on- site interpreter. I can see him clearly. He could 
even see my throat from the camera. Both of us can see each other and understand each other.’—Mandarin Focus 
Group participant

View of care- 
partner role 
differs for 
clinicians and 
patients

‘There are a subgroup of patients who we’ve gotten into, I would say maybe a habit where they always come with 
usually the same one or two family members and they interpret. At some point I would have offered an in- person 
or a video interpreter and it was declined, but I don’t make the practice of always offering it.’—Bilingual Spanish 
speaking MD
‘Yeah, but you know, things happen right? We all know we have to do things that don’t meet our ideals. In that 
situation, you’re trying to meet a patient care need, and what’s available to you is his girlfriend, and he’s saying it’s 
okay. Let’s at least do this option.’—Monolingual English speaking NP
‘I have gone with my children but not so they interpret for me but so they know the doctor.’—Cantonese Focus 
Group participant
‘…sometimes you’re left thinking, ‘But what do I actually have?’ So my wife is the one who focuses on that. ‘But 
what does he actually have? Are there medications for it? Cures or not?’ So, she’s the one to dig deep.’—Spanish 
Focus Group participant

Partially 
bilingual skills 
add complexity 
to interpreter 
use and 
communication

"One of the things that I really struggle with is that since I do speak Spanish, some of my patients think that I don’t 
need an interpreter and will refuse an interpreter at the front desk.’—Partially bilingual Spanish speaking MD
‘I will sometimes say to the interpreter at the beginning, I’ll tell them, ‘I do speak some Mandarin, so I may speak 
some Mandarin to the patient during the visit, but I will definitely need your help to interpret something along the 
way.’ I’ll let them know so that they’re not wondering why they’re there.—Partially bilingual Mandarin speaking MD
‘They ask, ‘Do you want an on- site interpreter or a video?’ I say I prefer a video. When I arrive and the video is 
turned on, I tell the interpreter that he does not need to interpret and I just want him to be a backup and that if I 
need help I will let him know.’—Mandarin Focus Group participant
‘The vocabulary that I have doesn’t allow me to express myself in all the aspects and in all its magnitude about the 
issues that I need to talk about and that I want to talk with her about. Because I don’t have that vocabulary yet. So 
she uses a mechanical interpreter, and we use the interpretation of the interpreter to go deeper into the issues that 
we are going to talk about.’—Spanish Focus Group participant

VMI, video- medical interpretation.
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Partially bilingual skills added complexity to inter-
preter use and communication. Some partially bilingual 
clinicians reported frustration with patient refusal of 
interpreter services. Others reported using the VMI inter-
preters as a backup during the visit. Patients also reported 
this backup use of interpreters for their partial English 
skills. There was also acknowledgement of a certain 
amount of ‘getting by’ with partial non- English and 
partial English skills. Still, patients with partial English 
skills largely stressed the importance of having a profes-
sional interpreter present to support clear and in- depth 
communication.

One of the things that I really struggle with is that 
since I do speak Spanish, some of my patients think 
that I don’t need an interpreter and will refuse an 
interpreter at the front desk.—Partially bilingual 
Spanish speaking MD

The vocabulary that I have doesn’t allow me to express 
myself in all the aspects and in all its magnitude about 
the issues that I need to talk about…we use the inter-
pretation of the interpreter to go deeper into the 
issues that we are going to talk about.—Spanish Focus 
Group participant

DISCUSSION
In this natural experiment mixed- methods study, we 
found that the LASI initiative successfully increased util-
isation of professional interpreters. However, post- LASI 
there remained a number of discordant visits in which 
a family member served as an ad hoc interpreter. This 
is consistent with results from other improvement efforts 
which, despite successes, also found persistent use of ad 
hoc interpreters for some encounters.49 50 In our study, 
ad hoc interpreter use was most often for older patients 
with multiple comorbidities. In qualitative interviews, 
clinicians reported sometimes having family interpret for 
reasons of both convenience and habit. Clinicians may 
find this approach particularly convenient with older 
patients in which the family member interpreting is also 
a primary caregiver for the patient.51 However, patients 
who participated in focus groups reported preferring 
family members to be present at visits for support and 
advocacy and not as interpreters, demonstrating a discon-
nect between patient preference and clinician practice.

Prior studies have not usually distinguished between 
partially and fully language concordant visits as we did 
in this study.12 20 Our use of multiple inputs to determine 
language proficiency, and thus concordance, allowed 
us to identify those fully concordant visits not requiring 
interpretation, and also to identify partially concordant 
visits, which might otherwise have been misclassified 
as either discordant or fully concordant. This partially 
concordant group is largely driven by clinicians whose 
non- English language skills, falls in the middle of the 
proficiency spectrum21–23 52 and is of particular interest. 
Frequency of professional interpreter use for partially 

language concordant visits, while improved from the 
pre- LASI period, remained low, post- LASI. Our qual-
itative interviews and focus group data illuminate the 
complexity and challenges of partially concordant visits, 
particularly when patients speak some English or when 
patients decline professional interpreters in favour of 
speaking directly with clinicians who are partially bilin-
gual in their language.

While other health systems have published on pilots 
or roll- outs of video medical interpreting,38 53 54 few have 
highlighted the specific challenges faced by partially 
bilingual clinicians.55 Health systems wishing to provide 
universal language access for patients with LEP will need 
to support clinicians and patients with partial bilingual 
skills in their efforts to use professional interpreters. This 
could include framing professional interpreter use as a 
‘back- up’ to partially language concordant communica-
tion. It may also include workflow approaches to have 
the VMI equipment available in the exam room for all 
patients with LEP so the clinician can offer interpre-
tation even to patients who have declined at the front 
desk or with the medical assistant. This could increase 
partially bilingual clinician use of professional interpre-
tation. A similar approach could be taken with the VMI 
in the exam room regardless of whether a family member 
helped to interpret at the front desk or with the medical 
assistant. This will again remind the clinician to offer a 
professional interpreter each time they see a patient and 
allow the family member’s role to be similar to the role 
for family members of English- speaking patients—partic-
ipant, caregiver, advocate—without complicating that 
with a role as interpreter. Given physicians’ frequent use 
of non- English languages,19 it will be important to study 
the most effective approaches to partial language concor-
dance in clinical care.

This study had some limitations. First, this was a single- 
site study in one diverse academic PCP in an urban US 
setting, limiting its generalisability. The sampled practice 
may differ from other large and smaller practices without 
regular access to in- person interpreters, as its use of 
professional interpreters (in- person and telephone) was 
quite high at baseline. In fact, LASI might be even more 
effective in a setting with lower baseline use. Second, 
this was an observational study, which, despite our best 
efforts at rigorous natural experimental methods, limits 
our ability to infer causality. Third, for both method-
ological and logistical reasons, we only included the 
most common non- English languages in the practice; 
it remains to be seen if LASI has similar, less or greater 
impact on patients speaking less prevalent languages. 
However, a remote approach such as VMI may increase 
access to less commonly available language services even 
more than to commonly available language services, 
and so it is possible VMI would lead to an even greater 
increase in professional interpreter use for patients in 
these language groups.

In summary, we leveraged a natural experiment 
design to evaluate the impact of a systems intervention 
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to simultaneously increase access to professional inter-
preters and certify clinicians to use their non- English 
language skills directly with patients (LASI intervention) 
on PCPs with LEP. We found that LASI did increase util-
isation of professional interpreters; however, this was 
least prominent for partially language concordant visits. 
Health systems wishing to implement LASI or similar 
interventions will need to support clinicians and patients 
with partial bilingual skills in their efforts to use profes-
sional interpreters.
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