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Purpose: To determine whether there is an association between 
radiologist shift length, schedule, or examination volume 
and interpretive accuracy.

Materials and 
Methods:

This study was institutional review board approved and 
HIPAA compliant. A retrospective analysis of all major 
discrepancies from a 2015 quality assurance database of a 
teleradiology practice was performed. Board-certified ra-
diologists provided initial preliminary interpretations. Dis-
crepancies were identified during a secondary review by 
a practicing radiologist or through an internal quality as-
surance process and were vetted through a consensus ra-
diology quality assurance committee. Unique anonymous 
radiologist identifiers were used to link the discrepancies 
to radiologists’ shifts and schedules. Data were analyzed 
by using analysis of variance, t test, or x2 test.

Results: A total of 4294 major discrepancies resulted from 
2 922 377 examinations (0.15%). There was a significant 
difference for shift length (P , .0001) and volume (P , 
.0001) for shifts with versus those without discrepancies. 
On average, errors occurred a mean (6 standard devi-
ation) of 8.97 hours 6 2.28 into the shift (median, 10 
hours; interquartile range, 2.0 hours). Significantly more 
errors occurred late in shifts than early (P , .0001), peak-
ing between 10 and 12 hours. The number of major dis-
crepancies in a single shift ranged from one to four, with 
a significant difference in the number of discrepancies as 
a function of study volume (volume for all shifts, 67.60 6 
60.24; volume for shifts with major discrepancies, 118.96 6 
66.89; P , .001). Despite a trend for more discrepancies 
after more consecutive days worked, the difference was 
not significant (P = .0893).

Conclusion: Longer shifts and higher diagnostic examination volumes 
are associated with increased major interpretive discrep-
ancies. These are more likely to occur later in a shift, 
peaking after the 10th hour of work.
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informed consent was waived. All pa-
tient and reporting radiologist identi-
fiers were removed from the records 
before they were received for analysis.

Participants
Data for our study originated from an 
international teleradiology practice con-
sisting of 370 American Board of Radi-
ology–certified radiologists who provide 
interpretations 24 hours per day, 7 days 
per week, 365 days per year. All prelim-
inary interpretations are subsequently 
read by a second practicing radiologist. 
This second interpreting radiologist 
is then able to submit discrepancies, 
which are logged in a database.

All 4294 major discrepancies in 
preliminary examinations occurring in 
calendar year 2015 were extracted from 
the database (n = 2 922 377 total ex-
aminations) of this large teleradiology  
organization. Studies that were not 
read by a second radiologist made 
up approximately 0.054% of total 
preliminary study volume (1590 of 
2 922 377). Included major discrep-
ancies occurred from January 1, 
2015, at 1:55 hours through Decem-
ber 31, 2015, at 22:39 hours. The 
quality assurance process by which 
retrospective discrepancies could be 
reported tracked the 2015 studies for 
8 months, such that a discrepancy 
could be discovered and reported up 
to September 1, 2016, at which point 
the data were extracted for analysis.

data for each facility, and summative 
data for all participating facilities (5). 
According to cumulative RADPEER data 
through 2007, 0.39% of all studies re-
ceived a score of 3 or 4, indicating a 
potentially important diagnostic misin-
terpretation (5).

There is substantial literature 
conceptualizing and categorizing ra-
diologic errors (6–9); however, apart 
from the RADPEER data, few large 
studies have been performed to ex-
amine the discrepancy rates detected 
in double readings by practicing radi-
ologists (10,11). A 2014 meta-analysis 
uncovered 58 prior articles and an ag-
gregate staff major discrepancy rate of 
2.4% for interpretations of findings in 
computed tomographic (CT) examina-
tions in adults (11). Soffa et al (10) in-
cluded all modalities in their study and 
found a major disagreement rate of 
3.48%. Few previous studies in the ra-
diology literature included time of in-
terpretation, radiologist shift, radiolo-
gist schedule, or interpretative volume, 
which would have allowed insight into 
how these factors affect diagnostic er-
rors. Most prior work to examine these 
factors was compiled through resident 
data (12,13). The primary aim of our 
study was to determine whether radi-
ology shift length, schedule, and diag-
nostic volume for practicing board-cer-
tified radiologists are associated with 
major discrepancies. The results could 
be useful to practices to minimize er-
ror through evidence-based schedule 
and shift optimization.

Materials and Methods

The institutional review board of Emo-
ry University in Atlanta, Ga, approved  
this retrospective, Health Insurance 
Portability and Accountability Act–
compliant study. The requirement for 
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Advances in Knowledge

 n Longer shifts were more likely to 
be associated with errors than 
were shorter shifts (shifts with-
out discrepancies versus with 
discrepancies had a mean length 
of 7.98 hours 6 2.63 vs 8.97 
hours 6 2.28; P , .0001); on 
average, discrepancies occurred 
9 hours into a shift and peaked 
between 10 and 12 hours into a 
shift.

 n A significantly higher number of 
major discrepancies occurred 
during the latter portions of 
shifts (P , .0001).

 n Shifts with major discrepancies 
had significantly higher absolute 
study volume (P , .0001) and 
higher study volume per hour (P 
, .0001); for all shifts, the total 
volume was 67.60 6 60.24, with 
mean number of studies per 
hour of 10.95 6 6.8.

 n For shifts in which a major dis-
crepancy occurred, the total 
volume was 118.96 6 66.89, and 
the mean number of studies per 
hour was 13.06 6 6.10; in shifts 
with one major discrepancy or 
more, the number of errors 
increased as a function of study 
volume (P , .001).

 n There was no significant differ-
ence in number of errors as a 
function of consecutive days 
worked (P = .0893).

Implication for Patient Care

 n The effect of shift length and 
diagnostic volume on major dis-
crepancy rates should be consid-
ered when schedules are crafted 
and error patterns in individual 
practices are examined.

F or diagnostic radiologists, accuracy 
of interpretation is a fundamental 
determinant of quality and com-

petency, and peer review remains the 
central method for routinely surveying 
diagnostic accuracy in the clinical prac-
tice setting (1,2). Medical error is an 
important cause of death (3). Following 
a task force created in response to the 
seminal Institute of Medicine report, “To 
Err Is Human” (4), the American Col-
lege of Radiology launched RADPEER 
to members in 2002 (5). The RADPEER 
database generates reports that provide 
summary statistics and comparisons for 
each radiologist by modality, summary 
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Data Mining
For every major discrepancy, the orig-
inal examination type (modality and 
study description), date of interpreta-
tion, interpretation time to the nearest 
second, and location of interpretation 
were obtained. The major discrepancy 
was categorized as acute or chronic. 
Acute findings are those that need to 
be acted on during the current health 
care visit and may have implications 
for patient care in minutes, hours, or 
days. Studies were also categorized 
according to an urgency description: 
nonemergent, emergent, highly emer-
gent, stroke protocol, and trauma 
protocol. Every major discrepancy 
had an associated unique anonymous 
identifier, representing the original in-
terpreting radiologist. A database con-
taining radiologist shift and schedule 
information was created by using these 
anonymous identifiers.

This database contained the 
following: start date and time of shift, 
end date and time of shift, shift type 
(regularly scheduled, holiday, weekend, 
extra, backup), and shift volume. Shifts 
vary in length because radiologists 
work different regular shifts and can 
work extra shifts to cope with study vol-
ume. Backup shifts occur when another 
radiologist needs coverage for health or 
family reasons. Shift volume is defined 
as the total number of diagnostic exam-
inations a radiologist interpreted dur-
ing their shift. Extra shifts are defined 
as adding shift time before and/or after 
a regularly scheduled shift. These extra 
shifts can be of any length and include 
shifts of less than 1 hour. Backup shifts 
are added work hours during days off 
but usually occur during the shift hours 
usually worked by the radiologist in 
question. The individual radiologist’s 
clinical calendar allowed the authors to 
calculate how many consecutive clinical 
shifts were worked before the shifts 
containing the major discrepancy.

Data Analysis
Data were analyzed by using analysis of 
variance or t tests for continuous data 
or with x2 tests for categorical data. 
Statistical software (StatView; SAS In-
stitute, Cary, NC) was used, and a P 

Clients of the teleradiology prac-
tice are aware of the quality assur-
ance system and are provided with 
information on how to categorize 
discrepancies. All studies submitted 
through the quality assurance process 
included a categorization as follows: 
(a) slight discrepancy with no effect 
on patient care; (b) minor discrep-
ancy with subclassification: (i) N =  
no effect on patient care, (ii) Q = ques-
tionable effect on patient care, (iii) C 
= chronic (with effect on patient care), 
and (iv) A = acute (with effect on pa-
tient care); and (c) major discrepancy, 
with effect on patient care.

The discrepancy between prelim-
inary and final reports (suggesting a 
potential interpretive error) was then 
reviewed by a panel of practicing board-
certified radiologists in the teleradiol-
ogy practice, and a consensus discrep-
ancy category was determined. A major 
discrepancy included findings that prac-
ticing radiologists should make almost 
all the time and that affect patient care. 
In our study, we only examined studies 
categorized as having a major discrep-
ancy after review by the panel.

Quality Assurance Process and Definition 
of a Major Discrepancy
All diagnostic radiologic examinations 
included in this study were preliminar-
ily interpreted by one of 370 board-
certified radiologists affiliated with the 
teleradiology practice. Experience of 
these radiologists is reported in Table 1  
and fellowship training of interpret-
ing radiologists is reported in Table 2. 
These examinations were subsequently 
reinterpreted by a separate practicing 
radiologist, who generated a final radi-
ology report. These second radiologist 
readers are affiliated with groups or 
hospital systems that contracted with 
the teleradiology organization. If the 
second radiologist reader disagreed 
with the preliminary interpretation, he 
or she generated a quality assurance 
discrepancy submission to the telera-
diology organization. A rare exception 
to this process occurred when the tele-
radiology client requested to have the 
same radiologist finalize his or her own 
preliminary interpretation; this oc-
curred in a maximum of 0.054% (1590 
of 2 922 377) of examinations. Less com-
monly, internal quality assurances were 
generated by internal board-certified 
radiologists who came across a study 
in their daily practice and reported it to 
the quality assurance committee.

Table 1

Experience of Interpreting 
Radiologists

Time Since ABR 
Certification*

No. of  
Radiologists

0–4 years 74 (20)
5–9 years 94 (25.4)
10–14 years 89 (24.1)
15–19 years 41 (11.1)
20–24 years 34 (9.2)
25–29 years 25 (6.8)
30–34 years 10 (2.7)
35–39 years 2 (0.5)
45 years 1 (0.3)
 Total no. of radiologists 370 (100)

Note.—Data in parentheses are percentages. ABR = 
American Board of Radiology.

* If time since ABR certification was unavailable, time 
since residency completion was used.

Table 2

Fellowship Training of Interpreting 
Radiologists

Fellowship Description
No. of 
Radiologists

No fellowship* 143 (38.6)
Abdominal imaging 68 (18.4)
Neuroradiology 39 (10.5)
Musculoskeletal 25 (6.8)
Other† 24 (6.5)
Vascular and interventional 21 (5.7)
MR imaging 18 (4.9)
Pediatric 9 (2.4)
Mammography/breast imaging 9 (2.4)
Nuclear medicine 5 (1.4)
Thoracic imaging 5 (1.4)
Emergency radiology 4 (1.1)
 Total 370 (100)

Note.—Data in parentheses are percentages.

* This refers to formal fellowship training. Many of 
these radiologists practice as subspecialists based on 
experience.
† Includes ultrasonography (US), combination fellow-
ships, and cross-sectional imaging.
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major discrepancy compared with the 
mean per-hour read rate for the year 
(t = 642.27; P , .0001). When we ex-
amined only shifts with major discrep-
ancies, there was a significant difference 
in the number of errors as a function 
of study volume (F = 20.99, P , .001), 
with volumes significantly lower for one 
error versus two, three versus four, and 
two versus three (Fig 2).

Consecutive Days Worked
The mean number of prior consecu-
tive days in which a radiology shift was 
worked was 3.38 days 6 3.23 (range, 
0–14 days). The number of errors did 
not differ as a function of the number of 
days worked consecutively (F = 2.171; P =  
.0893) (Fig 3).

Shift Type, Modality, and Urgency
Of the 4294 major discrepancies, 4203 
occurred on regularly scheduled shifts 
or extra shifts. The remaining 91 ma-
jor discrepancies occurred on backup 
shifts (Table 4). There was a signifi-
cant difference in error rate as a func-
tion of type of shift (x2 = 29.28; P , 
.0001), with regular shifts having more 
errors than did extra or backup shifts. 
However, extra shifts were significantly 
shorter than regular shifts.

When we examined shifts with at 
least one error, there was no significant 
difference in errors as a function of mo-
dality (x2 = 11.01; P = .5283). There was 
no significant difference in errors as a 
function of whether the discrepancy 
was acute or chronic (x2 = 3.794; P = 
.2845). There was no significant differ-
ence in errors as a function of critical 
finding (x2 = 0.391; P = .9420). There 
was a significant difference in errors as 
a function of urgency description (x2 = 
22.37; P = .0336), with trauma proto-
cols having fewer single-error shifts and 
more multierror shifts than the other 
types of studies (Table 5).

Monthly Analysis
By using the entire set of studies read, 
the monthly major discrepancy rate 
as a function of shift type (regular vs 
extra) was assessed. There were no 
significant differences in miss rates as 
a function of shift type (t = 0.101; P = 

value of less than .05 was considered 
to indicate a significant difference.

Results

There were 4294 major discrepancies 
from a total preliminary study volume 
of 2 922 377, resulting in an aggregate 
major discrepancy rate of 0.15%. Ma-
jor discrepancies occurred across mul-
tiple modalities and study types; 79.9% 
of examinations were CT, and 86.6% 
of major discrepancies occurred during 
CT interpretations (Table 3).

Shift Length
Diagnostic radiologists worked 86 754 
shifts, consisting of regularly sched-
uled and extra shifts. Regular shifts 
varied and had a mean (6 standard 
deviation) shift length of 7.98 hours 
6 2.63 (range, 0.016–16.0 hours), 
and extra shifts had a mean length of 
1.85 hours 6 2.57 (range, 0.016–14.92 
hours). Shifts in which major discrep-
ancies occurred had a mean length of 
8.97 hours 6 2.28 (range, 0.13–15.42 
hours). Mean shift length significantly 
differed (P , .0001) for shifts with ma-
jor discrepancies versus those without 
major discrepancies. On average, dis-
crepancies occurred 8.97 hours 6 2.28 
into the shift (median, 10 hours; inter-
quartile range, 2.0 hours; minimum, 
0.1 hours; maximum, 15.4 hours). 
When we converted the data into time 
categories (eg, 1 hour, 1.1–2 hours), 
significantly more errors occurred late 
in shifts than occurred early (x2 = 
6313.42; P , .0001) (Fig 1).

Study Volume per Shift
Mean study volume for all shifts 
throughout the year was 67.60 6 
60.24, with mean studies per hour 
of 10.95 6 6.81. Mean study vol-
ume for shifts in which major dis-
crepancies occurred was 118.96 6  
66.89 examinations, with the mean 
number of studies per hour of 13.06 6 
6.10. There was a significant difference  
(t = 50.36; P , .0001) in the mean 
volume of studies read for those with 
and those without major discrepancies. 
The mean number of studies per hour 
significantly differed for shifts with a 

Table 3

Breakdown by Modality and Body 
Part for Major Discrepancies

Discrepancies per Modality Value

Overall
 No. of examinations 2 922 377
 No. of major discrepancies 4294
 Discrepancy rate (%) 0.15
CT
 Body part imaged
  Abdomen and pelvis 1585
  Head 729
  Chest 626
  Spine 337
  Other 274
  Face 169
 No. of examinations 2 305 238
 No. of major discrepancies 3720
 Discrepancy rate (%) 0.16
 Total discrepancies (%) 86.6
Radiography
 Body part imaged NC
 No. of examinations 234 661
 No. of major discrepancies 245
 Discrepancy rate (%) 0.10
 Total discrepancies (%) 5.7
Magnetic resonance (MR) imaging
 Body part imaged
  Head 118
  Spine 68
  Other 42
 No. of examinations 81 937
 No. of major discrepancies 76
 Discrepancy rate (%) 0.03
 Total discrepancies (%) 1.7
US
 Body part imaged
  Pelvis 35
  Vascular or other 32
  Abdomen 9
 No. of examinations 287 403
 No. of major discrepancies 76
 Discrepancy rate (%) 0.03
 Total discrepancies (%) 1.7
Nuclear medicine
 Body part imaged NC
 No. of examinations 12 745
 No. of major discrepancies 22
 Discrepancy rate (%) 0.17
 Total discrepancies (%) 0.5
Modality NC
 No. of examinations 393
 No. of major discrepancies 3
 Discrepancy rate (%) 0.76
 Total discrepancies (%) 0.1

Note.—NC = not categorized.
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across the 58 prior studies pooled by 
Wu et al (11) ranged from 0.3% to 
57.8%. The 2009 RADPEER white pa-
per reported a RADPEER level 3 rate 
of 0.32% and level 4 rate of 0.07% (5). 
Although different language is used for 
categorizing major discrepancies in our 
study, our aggregate discrepancy rate 
of 0.15% is similar to prior RADPEER 
data. It is important to note that only 

to occur later in a shift. More consecutive 
days worked was not statistically signif-
icantly associated with major discrep-
ancy rates. In a 2014 meta-analysis 
that included 388 124 adult CT exami-
nations, Wu et al (11) reported an ag-
gregate major discrepancy rate for staff 
radiologists of 2.4%; however, only CT 
examinations were analyzed, and the 
studies involved were heterogeneous 
with respect to population, practice 
setting versus simulated environment, 
resident involvement, and major dis-
crepancy definition. Discrepancy rates 

.921) or month (F = 0.965; P = .520) 
(Fig 4[ID]FIG4[/ID]). Monthly, there was no correla-
tion (r = 0.006) between miss rate and 
mean number of studies per shift or 
shift length (r = 0.015).

Discussion

In this retrospective analysis of 2.92 
million examinations, we demonstrate 
that major diagnostic radiologic inter-
pretive discrepancies are associated 
with shift length and higher diagnostic 
examination volumes and are more likely 

Figure 1

Figure 1: Graphs show analysis of the association of shift length and occurrence of major discrepancies. 
A, Bar graph shows that discrepancies trend upward as the percentage of time elapsed since the start of the 
shift increases. B, Graph shows frequency of major discrepancies displayed on the basis of hours elapsed 
since the start of the shift (bars). Time since the start of the shift is grouped into 2-hour intervals. The total 
number of active shifts at each time interval is displayed as the gray area behind the bars (right axis).

Figure 2

Figure 2: Graph shows association of diagnostic 
volume and major discrepancies. All radiologist 
shifts containing at least one diagnostic error were 
grouped according to error frequency (range, one 
to four), and diagnostic examination volume for 
each shift group is displayed. Bars represent mean 
volume as a function of number of errors, and the 
lines are the standard deviations.

Figure 3

Figure 3: Graph shows association of consecutive 
days worked and error frequency. All radiologist 
reading shifts containing at least one diagnostic 
error were grouped by error frequency (range, one 
to four); for each group, the number of consecutive 
days worked prior to current shift is displayed. The 
lines are the standard deviations.
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authors of a systematic review detected 
statistically significant declines in error 
rates with shorter shifts (20). Notably, 
much literature involves trainees, and 
experience may affect the ability to deal 
with fatigue-related errors.

In our study, there was a trend to-
ward more errors after more consec-
utive days worked, and regular shifts 
had more major discrepancies than 
did extra or backup shifts (which were 
shorter and may have occurred during 
a more rested state). Authors of prior 
studies have examined the effects of 
shift and schedule on error rates of 
nurses, interns, and residents. Com-
pared with day shifts, errors and ad-
verse incidents increased: 15% during 
evening shifts, 28% during night shifts, 
17% with the third consecutive night 
shift, and 36% with the fourth consecu-
tive night shift (24). Increased cumula-
tive weekly hours have been associated 
with increased rate of injury to workers 
(25). There was increased risk for 
needle-stick injury, illness, and work 
missed among nurses with mandatory 
overtime (26). Nursing errors increase 
substantially among nurses working 
more than 40 hours per week with 
shift lengths of greater than 12 hours 
(27) or 12.5 hours (28). A systematic 
literature review in 2009 uncovered 
12 studies showing clinical (mortality, 
morbidity, complications, medical er-
ror, readmissions, and resource use) 
and 15 showing laboratory (cognitive 
and fine motor skills, use of surgical 
simulation devices) fatigue-related er-
rors that adversely affected patient 
safety (29). Numerous studies have 
shown that medical trainees working 

radiologists made more errors (26.6%) 
at the faster reading speed than at the 
slower speed (10%). Interestingly, in 
mammography, an increasing volume of 
total annual examinations interpreted 
(up to 2000–3000 studies) improved ra-
diologist performance (19).

Our data show that major diagnostic 
discrepancies are more likely to occur 
in longer shifts and disproportionately 
occur later in a shift, peaking between 
10 and 12 hours. This result is substan-
tiated by prior literature both within 
and outside of radiology (20–22). In a 
single institutional study by Ruutiainen 
et al (21), major discrepancy rates for 
radiology residents increased signifi-
cantly in the final 2 hours of a 12-hour 
overnight call shift (odds ratio, 1.94; 
confidence interval: 1.18, 3.21). How-
ever, the authors of this study exclu-
sively studied overnight shifts and may 
have been influenced by the physiologic 
effects of fatigue and sleep deprivation. 
Krupinski et al (23) have shown that af-
ter a clinical workday, radiologists dem-
onstrate oculomotor strain, reduced 
ability to focus, and decreased diagnos-
tic accuracy. In nonradiologic literature, 

a subset of radiologic errors cause a 
change in patient treatment (14,15).

The effect of study volume on diag-
nostic radiology interpretive errors by 
residents and attending physicians has 
been studied across multiple radiology 
subspecialties (7,13,16). Although the 
volume of studies read per hour or shift 
varies markedly across different prac-
tice settings, volumes per radiologist 
have increased substantially over those 
from prior decades (17,18). Fitzgerald 
(7) proposed that greater workload  
increased the likelihood of diagnostic 
errors by radiologists. The results of 
that study showed increased error rates 
in the interpretation of abnormal CT 
findings when the radiologist read more 
than 20 studies per day. Conversely, a 
separate study demonstrated no statis-
tical significance in the relationship of 
increased neuroradiology study volume 
and major discrepancies between at-
tending physicians and residents (13). 
Sokolovskaya et al (16) studied whether 
the speed at which a radiologist reads 
affects major errors by attending ra-
diologists reading at two different 
speeds and found that four of the five 

Table 4

Distribution of Error Occurrence and Frequency by Shift Type

Shift Type Zero-Error Shifts One-Error Shifts Two-Error Shifts Three-Error Shifts Four-Error Shifts Total Errors Total Shifts with Errors

Regular 52 001 (93.8) 3174 (5.7) 268 (0.5) 16 (0.03) 1 (0.002) 3762 3459/55 460 (6.2)
Extra 30 868 (98.6) 412 (1.3) 13 (0.04) 1 (0.003) 0 (0) 441 426/31 294 (1.4)
Backup NA* 83 4 0 0 91 87/4802 (1.8)*
Total 82 869 3669 285 17 1 4294 . . .

Note.—Data in parentheses are percentages of shift type. NA = not applicable.

* Total number of backup shifts was 4802. However, backup-shift radiologists interpret examinations only if needed on the basis of practice volume. Because these are not interpretive shifts, they were 
excluded from the total shift numbers.

Table 5

Number of Errors Occurring per Shift as a Function of Study Type

No. of Errors Emergent Nonemergent Highly Emergent Stroke Protocol Trauma Protocol

1 86 (2957/3439) 100 (2/2) 84 (554/660) 83 (65/78) 74 (85/115)
2 12 (413/3439) 0 (0/2) 15 (99/660) 17 (13/78) 25 (29/115)
3 1.5 (52/3439) 0 (0/2) 1 (7/660) 0 (0/78) 1 (1/115)
4 0.5 (17/3439) 0 (0/2) 0 (0/660) 0 (0/78) 0 (0/115)

Note.—Values are expressed as percentage, with numerators and denominators in parentheses. There was a significant 
difference, with trauma protocols having fewer single error shifts than other study types.
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some not looking at the initial interpreta-
tion until after viewing the study.

Additional discrepancies discov-
ered after September 1, 2016, were 
not included; theoretically, major dis-
crepancies of chronic findings (eg, 
neoplasms) may be recognized later 
and could increase the cumulative dis-
crepancy rate. However, on the basis 
of 2015 data (including both minor 
and major discrepancies), reported 
discrepancies after 9 months are very 
rare (0.1%); as such, the authors be-
lieve that major discrepancies report-
ed after this date are unlikely to alter 
the findings of our study.

Finally, up to 0.054% (1590 of 
2 922 377) of preliminary interpreta-
tions in our study were subsequently 
given final interpretations by the same 
radiologist. Statistically, the lack of sep-
arate radiologist readers for these exam-
inations may have resulted in up to three 
major discrepancies being excluded 
from our analysis, but this should not 
have affected the results.

In conclusion, the results of this 
study advance our understanding of 
how radiologist shift length, diagnostic 
volume, and consecutive days worked 
influence major discrepancy rates. In 
an ongoing effort to minimize radiologic 
errors, such information may be useful 
in evidence-based optimization of shifts 
and schedules.
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