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Inaccurate Language Interpretation and its Clinical Significance
in the Medical Encounters of Spanish-speaking Latinos

Anna M. Napoles, PhD, MPH1, Jasmine Santoyo-Olsson, MS?, Leah S. Karliner, MD, MAS?,
Steven E. Gregorich, PhD1, and Eliseo J. Pérez-Stable, MD1

IMedical Effectiveness Research Center for Diverse Populations, Division of General Internal
Medicine, Department of Medicine, University of California San Francisco (UCSF), 3333
California St, Suite 335, San Francisco, CA 94118

Abstract

Background—L.imited English-proficient (LEP) patients suffer poorer quality of care and
outcomes. Interpreters can ameliorate these disparities; however, evidence is lacking on the
quality of different interpretation modes.

Objective—Compare accuracy of interpretation for in-person professional (IP), professional
videoconferencing (VC), and ad hoc interpretation (AH).

Design—Cross-sectional study of transcribed audiotaped primary care visits
Subjects—32 Spanish-speaking Latino patients; 14 clinicians

Measures—Independent coding of transcripts by four coders (two were internists) for accurate
and inaccurate interpretation instances. Unit of analysis was a segment of continuous speech or
text unit (TU). Two internists independently verified inaccurate interpretation instances and rated
their clinical significance as clinically insignificant, mildly, moderately or highly clinically
significant.

Results—Accurate interpretation made up 70% of total coded TUs and inaccurate interpretation
(errors) made up 30%. Inaccurate interpretation occurred at twice the rate for AH (54% of coded
TUs) versus IP (25%) and VC (23%) interpretation, due to more errors of omission (p<0.001) and
answers for patient or clinician (p<0.001). Mean number of errors per visit was 27, with 7.1% of
errors rated as moderately/highly clinically significant. In adjusted models, the odds of inaccurate
interpretation were lower for IP (OR = -1.25, 95% CI -1.56, —0.95) and VC (OR = -1.05; 95%
Cl -1.26, —0.84) than for AH interpreted visits; the odds of a moderately/highly clinically
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significant error were lower for IP (OR = —0.06; 95% CI -1.05, 0.92) than for AH interpreted
Visits.

Conclusions—Inaccurate language interpretation in medical encounters is common and more
frequent when untrained interpreters are used compared to professional in-person or via
videoconferencing. Professional video conferencing interpretation may increase access to higher
quality medical interpretation services.

Keywords
Language interpretation; quality of care; Latino/Hispanic; primary care

Introduction

In 2011, 25.3 million limited English proficient (LEP) individuals resided in the U.S.,
constituting nine percent of the population and an 81% increase in the LEP population since
1990.1 Federal law requires that health care organizations receiving federal funds provide
interpretation services by bilingual-bicultural staff or professional interpreters for LEP
patients at no cost.2: 3 However, health systems are challenged by the volume of visits,
diversity of languages, high costs, and lack of reimbursement mechanisms. When
professional interpreters are unavailable, patients and clinicians rely on their limited
language abilities or ad hoc interpreters with no interpreter training, potentially
compromising the quality of communication.>~’

Compared to English-speaking patients, LEP patients suffer poorer quality of care. 8 9 A
study of six hospitals found that of all adverse events, those occurring among LEP patients
were more likely than those experienced by English-speaking patients to involve some
physical harm, to be more severe, and to be due to communication errors. 10 Interpreter
services can ameliorate these disparities in quality and outcomes of care,1! including
increased receipt of preventive services,12 reduced emergency department visits,13 better
understanding of physician recommendations,4 a more positive health outlook,® greater
patient satisfactionl6: 17 and more patient-centered care® 18 Although evidence is mixed,
interpreter services may lower health care costs among LEP patients.19: 20

Ad hoc interpretation by untrained persons continues to be the default mode in many health
care settings.>~7 Use of ad hoc interpreters often results in inferior translation,21: 22
communication errors with potential clinical consequences,23-2% worse patient
comprehension and clinical outcomes, less patient satisfaction,® 11 and reduced transmission
of information and small talk.26 However, relationships between interpretation mode,
frequency of errors, and outcomes have not been adequately described. Five studies have
examined these issues through rigorous coding of audiotaped transcripts of interpreted
medical encounters, however, four involved < 16 encounters and 2 used scripted, not actual
encounters.23: 24, 26-28 None have examined videoconferencing interpretation. Our study
extends this work by examining accuracy of interpretation across three modes (in-person
professional interpreter, remote professional interpreter via videoconferencing, and ad hoc
interpreter) and the clinical significance of interpretation errors, in a larger sample of adult
primary care patients. The aims of this study were to compare the frequency of inaccurate
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and accurate interpretation (primary outcomes) and the clinical significance of inaccurate
(errors of) interpretation (secondary outcome) across modes.

Setting and sample

Procedures

We recruited a consecutive sample of language-interpreted medical encounters of Spanish-
speaking adult patients from a public hospital internal medicine clinic in Northern California
from June to September 2005. We varied the days of the week that research associates were
on-site and captured approximately 75% of eligible Spanish language LEP visits on the days
a research associate was present. Inclusion criteria were: 1) medical visit with a Spanish-
speaking monolingual patient; 2) clinician who was an attending physician, third year
resident, nurse practitioner, or physician assistant; and 3) presence of a third-party to
facilitate oral language interpretation between clinician and patient. The clinic provides care
to primarily low-income persons; over 75% are race/ethnic minorities. Approximately 60%
of outpatient visits involve LEP patients. Professional interpreters had completed a formal
40-hour training course and passed an oral and written proficiency examination in English
and language of interpretation. The same professional interpreter staff provided
videoconferencing and in-person interpretation.

A trained bilingual-bicultural research associate obtained written informed consent. Medical
encounters were audio recorded and transcribed. Immediately post-visit, the research
associate administered a brief patient survey that asked about quality of interpretation and
communication. Clinicians completed a brief self-administered survey regarding the same
visit shortly after the encounter. Patients received $10 for participating. The public hospital
and academic health center institutional review boards approved the study.

Survey Measures

Type of interpreter mode, the primary predictor of interest, was assessed by asking patients:
“What type of interpreter did you use?” with response options of none, we did not need one;
none, but we probably needed one; family member/friend; nurse or clerk who is not a
professional interpreter; professional interpreter in-person; professional interpreter on a
video screen; or professional interpreter on the telephone (none of the sampled visits used
telephone interpretation). Mode of interpretation was classified into 1 of 3 categories:
professional interpreter in-person, professional interpreter on a video screen, or ad hoc
interpreter (if answered family member/friend or nurse/clerk).

Patients were asked about their age in years, seX, level of education (none, grades 1-5,
grades 6-11, high school diploma, some college, or college graduate or higher), health
insurance (none, Medicaid only, Medicare only, Medicare and Medicaid, Medicare and
private, or private only), place of birth, marital status (married/living with partner or not
married), employment status (employed, homemaker or unemployed), self-rated health (“In
general, would you say your health is...” with response options of poor, fair, good, very
good, or excellent), whether they had a chronic medical condition that required ongoing care
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(yes or no), and the number of times including the present visit, that the patient had seen this
clinician.

Clinicians were asked their age in years, sex, race/ethnicity (White, African American,
American Indian, Asian, Pacific Islander, Latino, or other), specialty or level of training
(family medicine or internal medicine physician, nurse practitioner, or physician assistant),
and whether they had ever received training on working with interpreters (none, 1 lecture or
workshop, several lectures, a course).

We developed parallel patient and clinician versions of a 4-item Quality of Interpretation
Scale, based on the literature,1® 29-31 input from internists and behavioral scientists, and
pretesting with Spanish-speaking patients. Based on these sources, we defined high quality
interpretation as listening and conveying accurate information and responsiveness to
potential barriers to communication. Thus, items asked patients and clinicians to rate how
well the interpreter listened to what they had to say, explained what the patient/clinician said
to the clinician/patient, helped the patient/clinician understand what the clinician/patient
said, and overall quality of interpretation for that encounter. Response options were: poor,
fair, good, very good, or excellent.

Measures Based on Coding of Audiotape Transcripts

Coding procedures and measures derived from the coding are described next. Four bilingual,
experienced qualitative data coders independently analyzed the transcripts; two were
behavioral scientists and two were general internists (henceforth referred to as “clinician
coders”). Coding employed a modified grounded theory approach 32 33 in which a
preliminary coding scheme was based on the literature, 22: 23. 28,34, 35 bt modifications and
additions to these preliminary codes were extracted directly from the data. The four coders
reached consensus on two final coding schemes applied in separate phases, one for coding
instances of accurate and inaccurate interpretation and one for coding the clinical
significance of inaccurate interpretation (errors). Coders were blinded to interpretation mode
of encounters and all coding was adjudicated, listening to audiotapes as needed, until
consensus was reached among the four coders.

Phase 1: Coding of accuracy of interpretation

The final coding scheme for accuracy of interpretation consisted of eight codes (primary
outcome measures), two for accurate and six for inaccurate interpretation (Table 1). The two
accurate interpretation codes were accurate interpretation (provides accurate interpretation
of word/phrase uttered by clinician/patient) and asks for clarification to ensure accurate
interpretation (asks additional question of clinician/patient that ensures accurate
interpretation). The six inaccurate interpretation codes were: additions (adds word/phrase
not uttered by clinician/patient), substitutions (substitutes word/phrase that differs from that
uttered by clinician/patient that changes meaning of original statement), answers for patient
or clinician (provides preemptive answer to question posed by clinician/patient rather than
interpreting the question), omission (fails to interpret word/phrase uttered by clinician/
patient), editorializing (adds their personal opinion to interpretation of word/phrase uttered
by clinician/patient), and false fluency (interprets with an incorrect word/phrase). The final
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accuracy of interpretation codes, their definitions, and examples of each code are presented
in Table 1.

Five of these codes, additions, substitutions, omission, editorializing, and false fluency, were
used in prior studies and constituted our preliminary coding scheme. 22: 23. 28,34, 35 Based on
the work of Laws B, et.al., 22 we added a code for accurate interpretation. Two additional
codes emerged from our data: asks for clarification to ensure accurate interpretation and
answers for patient or clinician.

In Phase 1 of coding, two behavioral scientists independently coded transcripts using the
accuracy of interpretation coding scheme. The unit of analysis was an identifiable segment
of continuous speech or text unit (TU). A new TU occurred when a speaker paused after a
statement or a new speaker initiated; these ranged in length from a phrase to several
paragraphs. Each TU was assigned a numeric value of 0 or 1, indicating the absence or
presence of one of the eight accuracy of interpretation codes. In infrequent cases when more
than one error of interpretation occurred in a TU, the most serious error code (deviated the
most from the speaker’s intended meaning) was assigned.

Phase 2: Coding of clinical significance of inaccurate interpretation, complexity of visit
and quality of interpretation

In Phase 2 of the coding, the clinician coders independently applied the coding scheme for
the clinical significance of inaccurate interpretation (secondary outcome), adapted from
Gany, F., et al. which consisted of four mutually exclusive codes assessing the extent to
which interpreter errors potentially affected clinical decision-making or outcomes (e.g.,
understanding of diagnostic, therapeutic or follow-up care): clinically insignificant, mildly
clinically significant, moderately clinically significant, and highly clinically significant. 24
The coding scheme was identical to Gany’s except that we dropped the category of
“potentially life threatening” because errors of this severity were not observed in our data.
Additionally, based on their clinical experience, after review of the visit transcripts, clinician
coders independently rated the clinical complexity of visits as slightly complex, moderately
complex, very complex, or extremely complex. Clinician coders met to review these ratings,
adjudicating any differences until reaching consensus. Finally, for each visit, clinician
coders rated the overall quality of interpretation, interpreter’s ability to convey the intended
meaning of clinician’s statements, and interpreter’s ability to convey the intended meaning
of patient’s statements. Response options were poor, fair, good, very good, or excellent.

Data analyses

For the clinician and patient survey data, the unit of analysis was the visit. Analyses were
performed using SAS software, Version 9.2. We conducted psychometric analyses and
confirmed the unidimensionality of the quality of interpretation scales using multi-trait
scaling methods.36 Scores for the Patient-rated Quality of Interpretation Scale (Cronbach’s
alpha = 0.85) and Clinician-rated Quality of Interpretation Scale (Cronbach’s alpha=0.97)
were computed as the mean of non-missing items. We computed least square means of the
quality of interpretation ratings, with pairwise comparisons using Scheffe adjustment for
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multiple comparisons, to examine differences in clinician, patient and clinician coder quality
ratings by interpretation mode.

For the accuracy of interpretation codes, the unit of analysis was the TU. Coding was
performed using QSR NVivo 8 software. Chi-square tests examined the frequency of the
accuracy of interpretation codes by interpretation mode (Fisher’s exact test was used with
expected cell counts < 5). We used generalized estimating equations (GEE) to examine
relationships between the odds of inaccurate interpretation and interpretation mode,
adjusting for clinical complexity of visit, length of visit, patient age, patient sex, and nesting
of patients within clinicians.

Descriptive statistics were used to examine the frequency and clinical significance of errors.
We used GEE to examine relationships between the odds of a moderately/highly clinically
significant interpreter error and interpretation mode, adjusting for clinical complexity of
visit, length of visit, patient age, patient sex, and nesting of patients within clinicians.

Patient and clinician characteristics

Of 32 encounters, 5 used professional in-person interpreters, 22 used professional
interpreters via video-conferencing, and 5 used ad hoc interpreters (4 adult children and a
nurse with no interpreter training). Encounters involved 32 unique patients and 14 clinicians,
with 2.3 patients per clinician, on average. Patients’ mean age was 53 years, most were
women, almost all had less than a high school education, more than half had no health
insurance, and most were born in Mexico (Table 2). About a fourth of visits were the first
visit between the patient and clinician. Clinicians’ mean age was 51 years, most were
women, half were non-Latino Whites, almost all were internal medicine physicians, and half
reported no training in working with interpreters.

Quality of language interpretation

The mean score on the Patient-rated Quality of Interpretation Scale was 4.0 (SD=0.80)
(Table 3). Patient quality ratings were higher (p < 0.05) for professional video-conferencing
interpretation (mean=4.3) than for professional in-person (mean=3.4) and ad hoc
interpretation (mean=3.4). The mean score on the Clinician-rated Quality of Interpretation
Scale was 3.4 (SD=0.80). There were no significant differences (p = 0.70) in clinicians’
quality ratings by mode of interpretation.

Clinician coders rated the ad hoc interpreters’ ability to convey the intended meaning of
clinicians’ statements as being of poorer quality than professional video-conferencing
interpretation (p < 0.05).

Accuracy of interpretation codes

A total of 2,944 TUs were coded with one of eight accuracy of interpretation codes, 518
with professional in-person, 1,836 with professional videoconferencing, and 590 with ad hoc
interpretation (Table 4). Accurate interpretation (includes accurate interpretation and asks
for clarification to ensure accurate interpretation) constituted 70% and inaccurate
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interpretation made up 30% of all coded TUs. Inaccurate interpretation occurred at twice the
rate for ad hoc (54% of all coded TUs; p <0.001) versus professional in-person (25%) and
videoconferencing (23%) interpretation. Omissions were the most common type of error
overall; the rate of omissions was twice as high for ad hoc interpretation (33% of TUs, p
<0.001) than for professional in-person (16%) or videoconferencing interpretation (16%).
The rate of answers for patient or clinician was higher for ad hoc interpretation (16%, p
<0.001) than for professional in-person (1%) or videoconferencing interpretation (1%).
Other errors occurred infrequently (< 4% of all coded TUS).

In the adjusted model, the odds of inaccurate interpretation were significantly lower for
professional in-person (OR = -1.25; 95% CI —-1.56, —0.95) and videoconferencing (OR =
-1.05; 95% CI -1.26, —0.84) than for ad hoc interpretation.

Clinical significance of interpretation errors and visit complexity

On average, there were 27 errors of interpretation/visit (Table 5). Among the TUs coded as
errors, omissions made up 65% of errors, followed by answers for patient or clinician (14%)
and substitutions (12%). Overall, 7.1% of errors were rated as moderately/highly clinically
significant; mean rating of the clinical significance of errors was 1.67 (SD 0.61). The rate of
moderately/highly clinically significant errors was higher for substitutions and additions
than for other types of errors. An example of a moderately clinically significant error was
when the patient said (in Spanish): “Yes, | feel shortness of breath. My chest does not hurt,
but what happens is | feel as if | can’t breathe. I can’t run; I can’t walk quickly because 1 feel
as if | can’t breathe.” The interpreter then said: “He has pain, chest pain, but he cannot run
or he cannot walk fast, because then he has, he’s short of breath.” An example of a highly
clinically significant error was when the physician said: “And this is Tylenol, extra strength.
It says she can take 2 tablets every 6 hours for pain.” The interpreter translated this as (in
Spanish): “And that is Tylenol that is stronger, you can take 2 tablets every 4 hours for
pain,” which could be as much as 6 grams per day of acetaminophen.

Although moderately/highly clinically significant errors occurred more often in visits with
ad hoc (8%) than with professional in-person (3%) or professional videoconferencing (7%)
interpretation, differences were not statistically significant (p=0.14). In the adjusted GEE
model, the odds of a moderately/highly clinically significant interpretation error were
significantly lower for professional in-person (OR —0.06; 95% CI —1.05, 0.92) versus ad hoc
interpretation.

Conclusions

This study found that inaccurate interpretation rates were comparable for professional in-
person and videoconferencing modes and about half that of ad hoc interpretation. Omissions
or providing preemptive answers for clinicians or patients were the most common types of
interpretation errors. Although there were 27 errors on average per encounter, only 7% of
these were moderately or highly clinically significant. Regardless, interpreter errors were
common and disproportionately occurred in encounters with ad hoc interpreters, with, on
average, 1-2 moderately or highly clinically significant errors per encounter. The likelihood
of a moderately or highly clinically significant error was significantly lower for professional
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in-person than ad hoc interpretation. These findings emphasize the importance of
establishing a health systems quality metric for professional interpretation or language-
concordant clinicians for LEP patient encounters.

Although the number of errors per encounter in our study was similar to that found in a
pediatric study,23 our specific error rates for professional and ad hoc interpreters, were
somewhat lower than those observed for their counterparts in pediatric visits.22 23 Such
differences could be due to variations in severity and acuity of conditions seen and the
presence of another person (e.g., parent) in the encounter. Overall error rates and rates of
clinically significant errors for professional interpretation in our study were similar to rates
found in another primary care study of professional in-person interpretation.28

Our study is consistent with 3 studies that found that omissions were the most common type
of error,23 28 which could be improved through better interpreter training. In our study,
clinician coders rated the ability of ad hoc interpreters to convey clinicians’ statements as
being of lower quality than professional video-conferencing, highlighting the importance of
training in medical terminology. In our study, only half of clinicians reported training on
working with interpreters, which can improve clinician knowledge and attitudes about use of
interpreters and intent to overcome language barriers.3” Thus, standardized training of
interpreters and clinicians is needed.

In our study, patients rated professional video-conferencing interpretation as being of higher
quality than the other two modes, while clinician ratings did not differ by mode. It could be
that for busy clinicians, merely having some type of interpretation is adequate, while LEP
patients may be more sensitive to variations in the quality of interpretation than clinicians.
Higher patient ratings of video-conferencing versus in-person professional interpretation
could be due to shorter wait times for video interpreters. Consistent with the higher error
rates observed for ad hoc versus professional interpretation, clinician coders indicated that
professional video-conferencing interpreters were better able to convey the meaning of
clinicians’ statements than ad hoc interpreters, and tended to rate their overall quality as
better. Clinician coders, who reviewed visit transcripts, may have provided more objective
or nuanced ratings than the visit clinicians.

Demand for professional interpreter services exceeds availability and will continue to grow.
In 2008, a national study found that while 97% of physicians reported having non-English-
speaking patients, only 56% were in practices that had interpreter services, and nearly 1 in 5
reported an inability in the past year to secure an interpreter when they thought one was
medically necessary.3® Videoconferencing offers promise for addressing shortages of
professional medical interpretation services, with demonstrated acceptability among patients
and clinicians,3 39 and preference over telephone interpretation.#: 41 Our study found that
patients rated the quality of video-conferencing interpretation higher than in-person
interpretation, while clinicians rated both modes equally.

A limitation of our study was the inability to randomize patients to interpretation mode,
thus, results will require confirmation in another study. Implementation of
videoconferencing interpretation increased system capacity of professional interpretation in
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this setting, therefore, clinical staff felt that randomization to ad hoc interpretation was
unethical because it could compromise patient confidentiality and quality of care. Future
randomized studies might compare various professional interpretation modes without the ad
hoc group. Another limitation was imbalance in the number of encounters by interpretation
mode, which was a product of increased system capacity for professional videoconferencing
interpretation. The inability to randomize and the imbalanced sample sizes may have
introduced residual confounding beyond that controlled for in the analyses. Because we did
not track the identity of the interpreter for each visit, we were unable to control for
clustering effects within interpreter, which should occur in future studies. Other limitations
include that the study involved only Spanish-speaking patients and one primary care clinic
and results may not generalize to other languages or settings. Furthermore, the data were
collected about 10 years ago. However, our comparison of the accuracy between
professional videoconferencing and in-person interpretation in particular makes our findings
very relevant to current clinical practice, which is increasingly turning to professional
videoconferencing interpretation. A national trend among the major phone interpreter
vendors now is to offer videoconferencing interpretation options.

Despite these limitations, our study demonstrates that interpretation errors are common and
occur more frequently when untrained interpreters are used, compared to both in-person and
videoconferencing professional interpretation. Professional video conferencing
interpretation in particular, appears to be well accepted by patients and may be a cost-
effective method for expanding access to professional interpretation services to meet quality
standards. Using a mode of language interpretation with LEP patients that doubles error
rates is unacceptable. Full deployment of professional interpretation capacity for LEP
patients is a quality of care issue whose time has come.
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Table 2

Demographic Characteristics of Spanish-speaking Adult General Medicine Patients and their Clinicians,
Alameda County, California, 2005.
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Characteristic N (%)
Patients (N=32)
Age in years, mean (SD) 52.9 (15.8)
Sex

Women 24 (75)

Men 8(25)
Highest grade of schooling

Never attended 4 (13)

Grade 1-5 11 (34)

Elementary/Middle school/Some high school (6-11 years) 13 (41)

High school diploma or higher 4(12)
Health insurance

Only Medicaid 11 (34)

Medicaid and Medicare 3(9)

No insurance 18 (56)
Place of birth

Mexico 22 (69)

Central/South America 10 (31)
Marital status

Married or living with partner 15 (47)

Not married 17 (53)
Employment status

Employed 8 (25)

Homemaker 13 (41)

Unemployed, retired or disabled 11 (34)
Health Status

Poor/Fair 28 (88)

Good/Very good/Excellent 4(12)
Has an ongoing medical condition 26 (81)
Number of visits to this clinician

First time 9 (28)

2 or more times 23 (72)
Clinicians (N=14)
Age in years, mean (SD)! 50.6 (11.5)
Sex

Women 10 (71)

Men 4 (29)
Ethnicity!

Non-Latino White 5 (50)
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Characteristic N (%)
Southeast Asian 2 (20)
Asian or Asian American 1(10)
Latino, Latin American or Hispanic Multi-ethnic 1(10)

Type of clinician®
Internal medicine physician 8(80)
Physician assistant 2 (20)

Training on working with professional interpretersl
None 5 (50)
Any training (a lecture, several lectures, a course) 5 (50)

1 . L
Data missing for 4 clinicians
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Table 4

Frequency of Accuracy of Interpretation Codes by Type of Interpretation for 32 Primary Care Clinic
Encounters, Alameda County, California, 2005.

Professional Professional
In-person video-
Interpretation  conferencing Ad hoc
N (%) Interpretation  Interpretation
N (%) N (%) p-value
Total number of text units coded 518 (100) 1,836 (100) 590 (100)
Accurate interpretation codes 389 (75) 1415 (77) 269 (46)
Accurate interpretation 336 (65) 1194 (65) 222 (38) <0.001
Asks for clarification to ensure accurate interpretation 53 (10) 221 (12) 47 (8) <0.05
Inaccurate interpretation codes 129 (25) 421 (23) 321 (54) <0.001
Omission 81 (16) 288 (16) 196 (33) <0.001
Answers for patient or clinician 7() 15 (1) 93 (16) <0.001
Substitutions 22 (4) 68 (4) 18 (3) 0.57
False fluency 11 (2) 25(1) 3(0) 0.06
Editorializing 3(1) 15(1) 10 (2) 0.10
Additions 5(1) 10 (0) 1(0) 0.22
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Table 5

Page 17

Frequency and Clinical Significance of Interpreter Errors by Type of Error during 32 Adult General Medicine
Encounters, Alameda County, California, 2005.

Typeof Interpreter Error N N/visit  Percent of errorsthat ~ Mean rating (SD) of
were moder ately or clinical significance of
highly clinically error
significant 1
Total number of errors 871 (100) 27.2 71 1.67 (0.61)
Omission 565 (65) 177 6.0 1.66 (0.59)
Answers for patient or clinician 115 (14) 3.6 8.7 1.64 (0.66)
Substitutions 108 (12) 3.4 13.0 1.80 (0.68)
False fluency 39 (4) 1.20 5.1 1.54 (0.60)
Editorializing 28 (3) 0.90 0 1.50 (0.51)
Additions 16 (2) 0.50 12.5 1.69 (0.70)

1Response options for clinical significance of errors: 1=clinically insignificant; 2=mildly clinically significant; 3=moderately clinically significant;

and 4=highly clinically significant.
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