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PRACTICE PERSPECTIVES

Comparing Preliminary and Final Neuroradiology Reports:
What Factors Determine the Differences?

K. Stankiewicz, ““M. Cohen, ““’"M. Carone, "WG. Sevinc, ““P.G. Nagy, "“J.S. Lewin, “’'D.M. Yousem, and ““'L.S. Babiarz

ABSTRACT

BACKGROUND AND PURPOSE: Trainees’ interpretations of neuroradiologic studies are finalized by faculty neuroradiologists. We aimed
to identify the factors that determine the degree to which the preliminary reports are modified.

MATERIALS AND METHODS: The character length of the preliminary and final reports and the percentage character change between the
2reports were determined for neuroradiology reports composed during November 2012 to October 2013. Examination time, critical finding
flag, missed critical finding flag, trainee level, faculty experience, imaging technique, and native-versus-non-native speaker status of the
reader were collected. Multivariable linear regression models were used to evaluate the association between mean percentage character
change and the various factors.

RESULTS: Of 34,661reports, 2322 (6.7%) were read by radiology residents year 1; 4429 (12.8%), by radiology residents year 2; 3663 (10.6%), by
radiology residents year 3; 2249 (6.5%), by radiology residents year 4; and 21,998 (63.5%), by fellows. The overall mean percentage character
change was 14.8% (range, 0%—701.8%; median, 6.6%). Mean percentage character change increased for a missed critical finding (+41.6%, P <
.0001), critical finding flag (+1.8%, P << .001), MR imaging studies (+3.6%, P < .001), and non-native trainees (+4.2%, P = .018). Compared with
radiology residents year 1, radiology residents year 2 (—5.4%, P = .002), radiology residents year 3 (—5.9%, P = .002), radiology residents year
4 (—8.2%, P < .001), and fellows (—8.7%; P < .001) had a decreased mean percentage character change. Senior faculty had a lower mean
percentage character change (—6.88%, P < .001). Examination time and non-native faculty did not affect mean percentage character change.

CONCLUSIONS: A missed critical finding, critical finding flag, MR imaging technique, trainee level, faculty experience level, and non-
native-trainee status are associated with a higher degree of modification of a preliminary report. Understanding the factors that influence
the extent of report revisions could improve the quality of report generation and trainee education.

ABBREVIATIONS: CF = critical finding; M = modified; PCC = percentage character change; Rl = radiology resident year 1; R2 = radiology resident year 2; R3 =

radiology resident year 3; R4 = radiology resident year 4

U nderstanding the prevalence, causes, and types of discrepan-
cies and errors in examination interpretation is a critical step
in improving the quality of radiology reports. In an academic
setting, discrepancies and errors can result from nonuniform
training levels of residents and fellows. However, even the “ex-
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perts” err, and a prior study found a 2.0% clinically significant
discrepancy rate among academic neuroradiologists." A number
of factors can affect the accuracy of radiology reports. One vari-
able of interest at teaching hospitals is the effect of the involve-
ment of trainees on discrepancies in radiology reports. Research-
ers have found that compared with studies read by faculty alone, the
rate of clinically significant detection or interpretation error was 26%
higher when studies were initially reviewed by residents, and it was
8% lower when the studies were initially interpreted by fellows.>
These findings suggest that perhaps faculty placed too much trust in
resident interpretations, which led to a higher rate of discrepancies,
while on the other hand, having a second experienced neuroradiol-
ogy fellow look at a case can help in reducing the error rate.

In our academic setting, preliminary reports initially created
by trainees are subsequently reviewed and finalized by faculty or
staff. The changes made to preliminary reports are a valuable
teaching tool for trainees because clear and accurate report writ-
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ing is a critical skill for a radiologist.” Recently, computer-based
tools have been created to help trainees compare the changes be-
tween preliminary and final reports to improve their clinical skills
and to facilitate their learning. Sharpe et al* described the imple-
mentation of a Radiology Report Comparator, which allows
trainees to view a merged preliminary/final report with all the
insertions and deletions highlighted in “tracking” mode. Surrey et
al® proposed using the Levenshtein percentage or percentage
character change (PCC) between preliminary and final reports as
a quantitative method of indirectly assessing the quality of prelimi-
nary reports and trainee performance. The Levenshtein percentage, a
metric used in computer science, compares 2 texts by calculating the
total number of single-character changes between the 2 documents,
divided by the total character count in the final text.”

In this study, we analyzed preliminary neuroradiology reports
dictated by trainees and the subsequent finalized reports revised
by our faculty. We set out to identify the factors that determine the
degree to which the preliminary reports are modified by faculty
for residents and fellows, for daytime and nighttime shifts, and for
CT and MR imaging examinations. We hypothesized that study
complexity, lack of experience (for both trainee and faculty), and
perhaps limited language skills (native-versus-non-native speaker)
would result in a greater number of corrections.

MATERIALS AND METHODS

In accordance with the Health Insurance Portability and Ac-
countability Act, our institutional review board reviewed and ap-
proved the protocol for this retrospective study and waived the
requirement for informed consent.

Study Sample

Using our electronic medical records and Radiology Information
System, we identified all neuroradiology reports generated at our
institution between November 1, 2012, and October 31, 2013 (12
consecutive months). Neuroradiology reports by faculty only
were excluded. At our institution, 80% of all neuroradiology stud-
ies are interpreted by trainees and faculty, and 20% are inter-
preted by faculty alone. Similar to individuals at other academic
medical centers, our trainees, residents, and fellows create prelim-
inary reports that are subsequently reviewed and, if necessary,
revised by our faculty. Our entire faculty is neuroradiology fellow-
ship—trained. Because preliminary reports are released into the
electronic medical records and are viewable by the referring clini-
cians, if a significant change is made to the preliminary report, the
final report is marked with an electronic flag (M), for modified. At
our institution, the ordering or current provider is not automat-
ically alerted to the change, but rather, our faculty or trainee (after
discussing the changes with the faculty) communicates directly
with the primary clinical team.

Per recommendation of the American College of Radiology
and The Joint Commission, our trainees and faculty verbally
communicate with the primary clinical team about neuroradio-
logic abnormal findings that may have immediate impact on pa-
tient care. At our institution, a predetermined list of 17 critical
findings has been developed, which includes new hemorrhage,
new stroke, new/increasing mass, increasing intracranial pres-
sure, new/worsening herniation, new/worsening hydrocephalus,
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misplaced/malfunctioning surgical hardware, infection, child
abuse, vascular abnormality, new cord compression, new cord
infarction, new spinal instability, congenital variations altering
surgical approach, acute fracture, and globe/retina/optic nerve
compromise. All neuroradiology reports containing a critical
finding (CF) are electronically marked with a Flag (C) for ease of
identification and documentation.

We have 10 residents and 9 neuroradiology fellows per year.
Each year on July 1, the trainee graduates to a higher residency
level or fellowship. Because our 12 consecutive months of reports
encompasses that transition date, the same trainee may have been
designated as a radiology resident year 1 (R1), year 2 (R2), year 3
(R3), or year 4 (R4) and neuroradiology fellow, depending on
when the examination was performed.

Our faculty on staff was subdivided into junior, intermediate,
and senior faculty based on <3, 3 years but <7 years, and >7
years of experience in practice after fellowship.

For each trainee and faculty member, the native-versus-non-
native English-speaker status was recorded. We defined a non-
English speaker as an individual who did not enter an English-
speaking educational system until high school.

For examinations performed at the same time and involving con-
secutive body parts, such as CT of the cervical, thoracic, and lumbar
spine or CT of the head and maxillofacial region, frequently, our
trainee and faculty member dictate a single report, which is then
attached to each individual study accession number. We avoided
analyzing duplicate reports by including only the reports that had
images attached to them. In our Radiology Information System, a
complete set of images from an examination can only be attached to
asingle report, regardless of how many accession numbers (Current
Procedural Terminology codes) are linked to that report.

At our institution, trainees are under direct faculty supervision
during daytime hours (7 Am to 11 pm Monday through Friday, and
8 aMto 11 pm on Saturday and Sunday). During that time, a faculty
member is always available for consultation. During nighttime
hours (11 p™m to 7 aM Monday through Friday, and 11 pM to 8 am
Saturday and Sunday), trainees interpret studies more indepen-
dently; however, they can use our paging system to contact a fac-
ulty member for consultation. The “examination end” time
stamp was used to determine whether a study was performed
during daytime or nighttime.

At our institution, we do not use report templates for neuro-
radiology examinations. This choice likely increases the variabil-
ity among our reports and has an impact on the extent of revisions
to the preliminary reports performed by our faculty.

In an automated fashion, the percentage character change be-
tween the preliminary report generated by the trainee and the
final report revised and signed by faculty was determined. The
character change was defined as the total number of single-char-
acter changes between the preliminary and final report. The per-
centage character change was defined as PCC = (100 X Total
Number of Single Character Changes) / (Total Character Number
in Original Report). Because the total number of single-character
changes can exceed the number of characters in the original re-
port, this PCC value can be any non-negative percentage, even
exceeding 100%.



Distribution of neuroradiology reports by percentage character
change

No. of Percentage of
PCC Reports Total Reports 95% Cl
0 (no change) 95 0.3% 0.2%-0.5%
0% <x=1% 10,892 31.4% 28.5%—34.5%
1% < x = 5% 4888 14.1% 13.0%-15.2%
5% <x =10% 4232 12.2% 11.4%-13.0%
10% < x = 25% 7351 212% 20.0%-22.5%
25% < x = 50% 4918 14.2% 12.8%—15.7%
50% < x = 100% 2007 5.8% 5.0%—6.8%
>100% 278 0.8% 0.6%-1.0%

Statistical Analysis

Basic descriptive statistics were calculated to characterize the var-
ious key features of the preliminary and final reports. A multivari-
able linear regression model was used to evaluate the joint associ-
ation between mean PCC and each of a variety of factors including
the following: 1) the presence of a critical or missed finding, 2)
whether the report was written during nighttime or daytime, 3)
imaging technique (CT or MR imaging), 4) English language pro-
ficiency of both the trainee and the faculty, and 5) the seniority of
both the trainee and the faculty. Point estimates and confidence
intervals for model parameters were obtained using generalized
estimating equations with a working independence correlation
matrix and robust variance estimators to appropriately account
for the possible correlation between reports involving the same
trainee and faculty. Generalized estimating equations were also
used to provide valid confidence intervals for the marginal PCC
value distribution. Plots of model residuals by either attending or
trainee were scrutinized to determine whether reports written or
edited by any attending or trainee had a substantially greater
mean PCC than predicted by the fitted model, adjusting for all
factors listed above. This procedure allowed us to scrutinize
whether results reported were driven primarily by one or several
anomalous individuals. All hypothesis tests were 2-sided and con-
ducted at a significance level of .05. All computations were per-
formed by using the R statistical programming language.®

RESULTS

In this study, 34,661 sets of preliminary/final reports were in-
cluded. The mean PCC of all reports was 14.8%, with a minimum
of 0%, a maximum of 701.2%, and a median of 6.6%. The distri-
bution of reports by PCC is shown in the Table. Ninety-five re-
ports had a PCC of 0%, indicating that there were no changes
between the preliminary and the final reports.

Of all studies, 21,204 (61.2%) were CTs (with an average final
character count of 1921.3) and 13,457 (38.8%) were MRIs (with
average final character count of 2616.4). After we adjusted for the
presence of a CF flag, missed finding, examination time, non-
native-speaker status, and experience levels, the mean PCC for
MR imaging reports was greater than that for CT reports by 3.6
percentage points (95% CI, +2.5 to +4.8%; P < .001).

Of all examinations, 21,998 (63.5%) were interpreted by fel-
lows; 2322 (6.7%), by first-year radiology residents; 4429
(12.8%). by second-year radiology residents; 3663 (10.6%), by
third-year radiology residents (R3s); and 2249 (6.5%) by fourth-
year radiology residents. When reports created by each category of
trainee were compared with a baseline of the reports generated by

R1s, we found that after we adjusted for presence of a CF flag,
missed finding, examination time, imaging technique, non-na-
tive-speaker status, and faculty experience level, reports created
by R2s had a mean PCC lower by 5.4 percentage points (95% CI,
—8.8% to —2.0%; P = .002), reports created by R3s had a mean
PCC lower by 5.9 percentage points (95% CI, —9.5% to —2.2%;
P = .002), reports created by R4s had a mean PCC lower by 8.2
percentage points (95% CI, —12.5% to —3.8%; P < .001), and
reports created by fellows had a mean PCC lower by 8.7 percent-
age points (95% CI, —12.2% to —5.2%; P < .001).

The distribution of cases read by fellows and R1—4 are a prod-
uct of our neuroradiology rotation and call schedules, with most
neuroradiology cases being read by our fellows and R2s and R3s.
Our R4s typically take electives related to their planned fellow-
ship; therefore, the few R4s in our division end up staying for a
neuroradiology fellowship.

Twelve of the 58 (20.6%) trainees were non-native English
speakers, and they accounted for 8808 (25.4%) of all preliminary
reports. After we adjusted for the presence of a CF flag, missed
finding, examination time, imaging technique, faculty non-na-
tive-speaker status, and seniority, these reports had a mean PCC
higher by 4.2 percentage points compared with those generated by
the native-speaker trainees (95% CI, +0.7% to +7.6%; P = .018).

Of all reports, 4091 (11.8%) were marked with a critical find-
ing flag, and 282 of these (6.9% of reports with a critical finding,
0.8% of all reports) were marked with a missed finding flag. After
we adjusted for examination time, imaging technique, non-na-
tive-speaker status, and experience levels, reports with a CF flag
but no missed finding had a mean PCC higher by 1.8 percentage
points compared with those without any CF flag (95% CI, +0.9%
to +2.7%; P < .001), while reports with flags for both a critical
finding and missed finding had a mean PCC higher by 41.6 per-
centage points compared with those with only the CF flag (95%
CI, +37.3 to +48.9%; P < .001).

Of all reports, 20,123 (58.1%) were created during daytime
shifts (under direct faculty supervision), and 14,538 (41.9%), dur-
ing nighttime (no direct supervision; however, faculty were avail-
able for consultation via the paging system). No significant differ-
ence was detected between the mean PCC of daytime and
nighttime reports (mean PCC higher during nighttime by 0.6 per-
centage points; 95% CI, —1.4% to +2.6%; P = .567) after adjust-
ing for the presence of a CF flag, imaging technique, non-native-
speaker status, and experience levels. However, in our sample, the
odds of finding a flag M in reports written at night were >2 times
higher (OR estimate, 2.02; 95% CI, 1.48-2.77; P < .001) than the
odds of finding a flag M in reports written during the day.

Eighteen staff neuroradiologists reviewed preliminary reports
generated by trainees. Among faculty, there were 4 junior attend-
ing neuroradiologists (3920 reports), 5 intermediate attending
neuroradiologists (12,885 reports), and 9 senior attending neuro-
radiologists (17,856 reports). Compared with a baseline of reports
finalized by junior neuroradiologists and adjusting for the pres-
ence of a CF flag, missed finding, examination time, imaging tech-
nique, non-native-speaker status, and trainee experience level,
reports finalized by intermediate neuroradiologists showed no
significant difference in mean PCC (lower for intermediate neu-
roradiologists by 0.7 percentage points; 95% CI, —4.2% to
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FIG 2. Plot of model residuals by trainees. For each trainee, a boxplot of residuals is shown in black and the average residual value is depicted

in gray.

+2.9%; P
gists had a mean PCC lower by 6.8 percentage points (95% CI,
—9.4 to —4.2%; P < .001).

Ten of 18 faculty (55.5%) were non-native English speakers,
and they finalized 23,058 (66.5%) of all reports. After adjusting
for the presence of a CF flag, missed finding, examination time,

=.720), while reports finalized by senior neuroradiolo-

imaging technique, trainee non-native-speaker status, and expe-
rience levels, we detected no significant difference in the mean
PCC for reports finalized by native and non-native-speaker fac-
ulty (mean PCC for non-native-speaker faculty higher by 1.1 per-
centage points; 95% CI, —0.8% to +3.0%, P = .241).

Plots of model residuals by attendings (Fig 1) did not identify
any faculty who, on average, made a greater number of changes
than predicted by the model. Plots of model residuals by trainees
(Fig2) also did not reveal any trainee who, on average, had a much
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greater number of changes made to his or her reports than pre-
dicted by the model.

DISCUSSION

Opverall, in our sample, the mean PCC values were lower in train-
ees with greater seniority and experience. Reports created by R1s
had the highest PCC, and reports created by fellows had the lowest
PCC (lower by 8.9 percentage points compared with those gener-
ated by R1s). This finding supports our hypothesis that trainees
learn to write higher quality reports during their training. The
factor with the strongest association to mean PCC was the pres-
ence of a flag M or, in other words, a missed CF by a trainee,
which, on average, increased the mean PCC by 41.6 percentage
points. Even when not missed, the presence of a CF was associated
with an increased mean PCC of 1.8 percentage points. Studies



with a CF typically contain more complex pathology; thus, their
interpretations are more challenging. This difference increases the
potential for error. Additionally, because the flagged studies, par-
ticularly ones with a flag M, may have greater implications for
patient care, faculty may be more attentive to revising those re-
ports, to ensure that all the findings are accurate and described
with precise language. Reports for MR imaging examinations had
a higher mean PCC by 3.7 percentage points compared with those
for CT examinations. This is most likely caused by the increased
complexity of MR imaging studies, which tend to have longer
reports, contain more information, and can be more challenging
to interpret, especially given the wide range of sequences and pro-
tocols. In addition, frequently, MR imaging is used in more com-
plicated cases, increasing the probability that trainees may be ex-
posed to unfamiliar imaging findings and disease processes.

We found a mean PCC higher by 4.0 percentage points in prelim-
inary reports created by trainees who are non-native speakers. This
may result from a range of stylistic and vocabulary differences among
these trainees, as well as between the non-native-speaking trainees
and native-speaking faculty, which could increase the extent of
changes made to these reports. No statistically significant difference
in the mean PCC was observed between reports finalized by native
and non-native English-speaking faculty. This finding suggests that
with extensive training and experience in neuroradiology, native and
non-native English-speaking faculty adopt similar dictation styles.
Few studies have looked at the native and non-native-speaker status
of trainees in programs in the United States and its effect on the
quality of radiology reports. One potential source of the difference in
the mean PCC may be related to the accuracy of the voice-recogni-
tion system used by the trainees. Reports generated by non-native
English speakers with accents using voice recognition have been
shown to have higher error rates of approximately 11.6%, compared
with 9.7% for native speakers.”

While no statistically significant difference in mean PCC was
detected between reports finalized by junior and intermediate fac-
ulty, reports finalized by senior faculty exhibited a mean PCC
lower by 6.9 percentage points. We hypothesize that junior faculty
with limited supervisory experience may be less comfortable with
alternate phrasing; thus, they make more changes when editing
reports. After we adjusted for the presence of a CF flag, imaging
technique, non-native-speaker status, and experience levels, we did
not find a statistically significant difference in the mean PCC between
studies read during the daytime (under direct supervision) and dur-
ing the nighttime (without direct supervision, but with faculty avail-
able through the paging system). However, in our sample, the odds of
finding a flag M in reports written without direct supervision were 2
times higher than the odds of finding a flag M in reports written
under direct supervision. One potential explanation for the increased
frequency of flag M’s is that while supervised, trainees are more likely
to consult with their attending neuroradiologist about challenging
cases or findings of which they are unsure; thus, such preliminary
reports have a lower potential for errors.

Previous studies have shown that the mean PCC values of
subsequent sets of preliminary and final reports written by indi-
vidual trainees exhibit a decreasing trend as trainees advance
through radiology training. Sharpe et al® studied the average PCC
of 6 trainees during their diagnostic radiology residency and

found similar trends among all of them, with the mean PCC falling
from 15%-30% to below 15% after about 700 written reports. In our
study, we have found a similar trend among all trainees in a large
academic hospital because PCC values were lower in each consecu-
tive year of residency and were lowest for fellows.

Our study found a mean PCC of 14.8% and a median PCC of
6.6%. Surrey et al® reported a mean value of 6.38%. A few likely
factors caused this difference. Surrey et al reported no change
between preliminary and final reports in 56.2% of report pairs. In
our study, we observed no change in just 95 of the total 34,661
report pairs (~0.3%). This is most likely indicative of more con-
servative editing on the part of faculty in that study,” which would
explain the lower mean PCC found. Our hospital does not use
templates for radiologic reporting. Institutions using such tem-
plates would most likely report lower PCC values because the use
of such templates increases conformity among reports and there-
fore may decrease the proportion of changes made by attending
faculty. Although whether such templates were used in the study
by Surrey et al is unknown, this is another factor potentially con-
tributing to the differences in mean PCC between the 2 studies.

The influence of direct supervision of trainees by radiology
faculty has been a subject of extensive scrutiny. Although trainees
do not report any difference in educational value when working
with and without direct supervision,” previous studies have found
that interpretations done by unsupervised trainees had higher dis-
crepancy rates, particularly among less experienced trainees (17%
higher discrepancy rates for R2s compared with approximately
7.5% for R3s and R4s and 3.5% for fellows).” In a separate review
of 18,185 studies interpreted by trainees without supervision, 28
cases of trainee discrepancy later caught by an attending radiolo-
gist were estimated to lead to increased morbidity in 11% of the cases
and prolonged hospitalization in 25% of the cases, but no case exhib-

19 There is no consen-

ited implications for long-term patient health.
sus, however, with another study finding that just 0.3% of all discrep-
ancies attributed to trainees having no direct supervision resulted in
significant negative effects for patients."' We did not detect any sig-
nificant difference in mean PCC between preliminary reports made
under direct supervision (daytime) and indirect supervision (night-
time). This can be explained in a few ways: Either the paging system is
a sufficient substitute for trainee-faculty consultation or trainees are
more attentive while working without attending supervision and are
able to largely offset the experience gap.

In this study, we found that the mean PCC was higher in MR
imaging than in CT studies, and we hypothesize that this increase
is due to a larger amount of discrepant readings and higher report
complexity. Indeed, in a study of 416,413 studies read by trainees
and reviewed by faculty, researchers found that the discrepancy
rate was significantly higher for MR imaging (3.7%) than for CT
(2.4%)."* This same study also found that total discrepancy rates
decreased as trainees gained experience, from 1.8% to 1.5%.

Previous applications of the PCC have largely focused on
studying individual trainees, not inspecting wider trends in re-
porting. Researchers suggested using the PCC to identify trainees
who may need increased individualized attention and to track the
development of trainee reporting skills over the duration of their
education. In our study, we assessed the influence of several fac-
tors on the PCC. To our knowledge, many of them, such as the
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time of the study, native-speaking status, or critical finding flag,
have not been examined in this manner. The primary goal of our
study was to qualitatively assess which of these factors led to sig-
nificant changes in the PCC (which had been shown to correlate
inversely with report quality). A secondary goal was to achieve a
relative quantitative estimate of the magnitude of the aforemen-
tioned effects. With our study, we were hoping to identify specific
trends that could be targeted with educational effort to improve
the quality of our preliminary reports.

The mean PCC itself as a measure of the clinical accuracy of a
report has limitations because it weighs all changes equally. For
example, reports with a few critical edits (eg, “no stroke” to
“stroke”) could have low a PCC but large implications for patient
care, and reports with extensive changes (eg, more detailed de-
scriptions, secondary findings) could have a high PCC with little
to no implications for patient care. In this study, we did not ana-
lyze the content of reports to determine to what extent the mean
PCC measures stylistic changes versus meaning of a report. How-
ever, another study, performed at our institution by Huntley et
al,"” looking at all neuroradiology reports with a flag M during a
2-year period, did reveal that 73.8% of reports had addenda be-
cause of a missed CF, 21.7% had addenda because of a missed
non-CF, and 4.6% had addenda because a report was changed
from containing a CF to not containing a CF.

There are several limitations to this study. Most important,
our study considered only reports generated during 12 consecu-
tive months at 1 university hospital. This means that for example,
the 2322 reports written by R1s were written by just 15 residents.
With this low sample size, individual trends among trainees and
faculty members can significantly influence the results of the en-
tire group. In addition, our R1s come from various training paths,
with some having greater experience and knowledge of radiology
than others. Indeed, this sort of influence due to individual faculty
members has been suggested in previous studies involving PCC."*
Although in our sample, we did not identify any faculty or trainee
outliers, repeating similar experiments at different hospitals and
across time can help ensure the precision of our results. Also,
while previous studies have shown that in large datasets, the PCC
correlates with the clinical accuracy of the report,” to our knowl-
edge, no studies have been performed to quantify the magnitude
to which other factors, such as changes to formatting, grammar, or
spelling, influence the PCC values in radiology. This subject is of
particular importance when measuring the impact of variables such
as non-native English-speaking status because in this study, we hy-
pothesized that these variables affect the PCC significantly. At our
institution, we do not use templates/structured reporting for neuro-
radiology studies. This feature likely increases the variability between
reports and the extent of revisions to the preliminary reports.

CONCLUSIONS

Our analysis showed that having a CF in the report, missing a
finding, MR imaging technique, trainee and faculty experience
levels, and non-native-speaker trainee status are associated with a
higher degree of modification of a preliminary neuroradiology
report. Understanding the factors that influence the extent of re-
port revisions could improve the quality of report generation and
trainee education.
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