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wORklOAd MANAGeMeNtRAdIOlOGy

the use of relative value units to 
monitor radiologists’ reporting 
productivity and workload

The current epidemiological transition that is associated 
with population aging and a growing burden of chronic 
diseases, has inevitably increased the demand for healthcare 
services. In our institution, a University-based tertiary care 
hospital, the number of computerized tomography (CT) 
and magnetic resonance imaging (MRI) requests increased 
exponentially over the past 10 years (74% and 114%, respec-
tively). As a result of such increase in demand, reporting 
outputs have correspondingly risen from 19,514 to 34,787 
exams/year over the same period, at a pace that was not 
accompanied by a proportional increase in the number of 
full-time radiologists. As a result, waiting lists for outpatient 
imaging and unreported queues have increased. 
In 2014, a group of radiologists, managers and industrial 
engineers started to design strategies to approach such chal-
lenge. Employing Industrial Engineering concepts, one of 
the goals established by our group was to develop a tool to 
measure radiologists’ reporting productivity and workload, 
focusing initially on CT exams [1]. 
Imaging complexity varies according to the anatomical 

region being studied, the radiology modality employed and 
particular patient characteristics. In the first phase of our 
work we tried to develop a method that normalizes medi-
cal work according to the anatomical region and imaging 
method, and allowed us to address radiologists’ reporting 
workload and productivity across institutions, across groups 
of radiologists (subspecialties) and across individual radi-
ologists [2, 3]. This concept has been successfully employed 
in the USA through the Resource-Based Relative Value 
Scale (RBRVS) model, which allows a standardization of 
medical work committed to reporting of different tests [4]. 
The RBRVS USA Medicare/Medicaid medical work Rela-
tive Value Unit (US-RVU) enables the work from different 
sets of tests to be compared.

Notwithstanding, it is not clear whether the US-RVU should 
be used to normalize radiologists’ reporting work in set-
tings outside the USA. The Pitman-Jones and Cowan RVUs 
illustrate an approach used to model the productivity of 
Australian/New Zealand radiologists, providing results that 
differ considerably from those of the US-RVU [2, 3, 5]. It 
therefore appears necessary to  develop locally validated 
methods for the optimal assessment  of radiologists’ work-
load and productivity. We worked to develop a local RVU 
(L-RVU)-based system  for analysis of radiologists’ report-
ing workloads and productivity in the Brazilian tertiary care 
sector, and to compare the results of our L-RVU system with 
those of other RVU systems. 

BuIldING A tIME-BAsEd MEAsuRE OF RAdIOlOGIst 
REpORtING wORklOAd
We performed a query that searched for all CT reports (from 
July 1st, 2013 to February 28th, 2015) from our Radiology 
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Information System (RIS, IMPAX, Agfa 
Healthcare). In our institution, all radiol-
ogy reports are performed using voice 
recognition in the RIS, which is integrated 
with the Hospital’s Information System 
(HIS, AGHUse, HCPA, Brazil). More 
details of our methodology are given in 
Dora et al. [1]. 
The query resulted in 42,382 instances for 
all 24 tests performed by the CT Unit. A 
final list of 17 categories of tests was pro-
posed, informing means and standard-
deviations (SD) of the interpretation 
times for each test [Table 1]. Interpreta-
tion times ranged from 5.6 ± 5.5 min-
utes (for Nasal Sinuses CT) to 23.4 ± 21.9 
minutes (for Upper Abdomen CT). To 
allow comparison of reporting workloads 
between different categories of tests, we 
normalized the reporting times of the 17 
categories of tests, using the CT test with 
the shortest reporting time as the refer-
ence test. Results were labeled as local rel-
ative value units (L-RVU, Table 1). Three 
tests – Total Abdomen CT (n = 13,620; 
29%), Thorax CT (n = 12,259; 26%), and 
CNS CT (n = 9,270; 20%) – accounted 
for 75% (35,149) of examinations in the 
database. Reporting times (in minutes) 
for those tests were 17.1 ± 14.6 (Coeffi-
cient of Variation, CV = 85%), 14.2 ± 11.1 
(CV = 79%), and 7.0 ± 6.5 (CV = 92%), 
respectively. 

EstIMAtEs OF RAdIOlOGIst REpORtING 
wORklOAd By dIFFERENt MEthOds
To explore the potential impact of using 
L-RVU values when planning the man-
agement of the CT Unit, we compared the 
radiologists’ reporting workload for the 3 
most frequent classes of tests. For simplic-
ity, in this analysis we assumed that the 
three  most demanded examinations  rep-
resented 100% of the CT Unit demand. 
Figure 1 shows six scenarios with the 
results generated by six different models: 

(i) Using the number of examinations 
only 
(ii) Number of examinations adjusted by 
L-RVU
(iii) Ontario payments 2003 model, 
(iv) US-RVU 2005 model , 
(v) NZ RVU 2002 and 
(vi) RANZCR RVU 2003. 

As expected, estimates of radiology 
reporting workload vary significantly 
depending on the different RVU models 
on which they are based. 
Comparison of the workload for Abdo-
men & Pelvis CT varied from 39% to 62% 
(average 50%, range 23%); for Thorax CT 
from 22% to 37% (average 32%, range 
15%); and for CNS CT from 13% to 26% 
(average 19%, range 13%). These findings 
highlight the inadequacy of using the raw 
— as opposed to normalized — num-
ber of exams to estimate the radiologist 
workload, and the importance of local 
validation of the methods used to rela-
tivize radiologists’ reporting workloads 
and productivity. As expected, different 
RVU systems vary regarding their rela-
tive values, depending on the context in 
which the studies were performed and the 
methodological approaches used to esti-
mate RVUs. Our L-RVU results are simi-
lar to the RANZCR-RVU values, which 
may be explained by the fact that both 
methods (RANZCR-RVU and L-RVU) 

table 1. Computer tomography interpretation times of exams and calculated local relative value units (L-RVu) 
for each exam.

Figure 1.  Relative radiologist reporting workload. Comparison of the relative radiologist reporting workload for 
the three most frequent CT exams, using estimates from the crude number of exams, and from different rela-
tive value unit systems. In the figure above the top two scenarios, i.e. the number of exams and the L-RVu were 
calclulated on the basis of data extracted from Dora et al in Ref 1. The other models, namely  Ontario payments 
(2003), uS RVu (2005), NZ RVu (2002) and RANZCR RVu (2003) were calculated on the basis of data from 
Pitman AG and Jones DN [Ref. 2].
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are exclusively time-based. Other meth-
ods, such as the US-RVU system, take 
into account additional variables such as 
technical skills, mental effort, judgement, 
and the stress associated with the report-
ing process. Such methodological differ-
ences may explain the lack of significant 
correlation between our L-RVU and the 
US-RVU values [1]. 

Based on these findings, we believe that 
locally developed Relative Value Units are 
more appropriate to establish radiologists’ 
reporting workloads. In contrast, the use 
of foreign RVU systems may introduce 
bias in the estimation of radiologists’ 
reporting workload and productivity. In 
our view foreign RVU systems should be 
used with caution. 

lIMItAtIONs OF thE l-RVu systEMs
The reporting times on which our con-
clusions are based were collected from 
HCPA’s RIS reporting system. Due to the 
intrinsic imponderables and unforeseen 
circumstances that inevitably occur in the 
real-life reporting process of an academic 
institution, we occasionally found clearly 
exceptional, abnormally long reporting 
times in our database. Such outliers were 
removed and replaced by realistic log-
normal reporting times, as described in 
detail in Reference [1]. Although statis-
tically valid, some bias may have been 
introduced by this approach. 

Another point is that we did not control 
CT times as a function of case complexity, 
a limitation that could  be attenuated by 
the radiologists themselves categorizing 
exam complexity during the reporting 
process. 

pOtENtIAl ApplICAtIONs OF thE 
l-RVu ANd FutuRE ChAllENGEs 
Measuring relativized radiologists’ report-
ing productivity and workload has the 
potential to support efforts to plan and 
manage the workforce of a CT/Radiology 
Unit to optimally meet demands, and to 
focus on systematic and individual radiol-
ogist strategies to allow improvement and 
standardization of the reporting process. 
We are now working towards the devel-
opment of L-RVU data for ultrasound 
exams (Rockenbach et al., unpublished 
data), and plan to get involved in fur-
ther efforts to cover all other radiology 
imaging modalities carried out in our 
institution. Results based on objective 
quantitative data regarding procedures 
enable  many useful developments to be 
considered for the future. For instance, 
control maps establishing benchmarks of 
particularly high-performance radiolo-
gists may be used to guide standardiza-
tion processes for all radiologists at the 
individual and subspecialty level. Contin-
uous improvement plans based on such 
metrics may also be explored in future 
research. 

There are two major challenges that are 
associated with the implementation of 
productivity measures in management 
processes in a radiology service. One ques-
tion is how to boost individual productivity 
without compromising the team spirit. The 
second question is how to boost individual 
productivity without discouraging the par-
ticipation of radiologists in other activities 
that add value to patient care. 
In our view, the best approach to these chal-
lenges is to widen the RVU concept, by 
expanding the development of such met-
rics to include non-clinical activities. These 
could then be integrated into a more com-
prehensive radiologist workload and pro-
ductivity index, which is an even greater 
challenge for managers of radiology services. 
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Book review

This fourth edition of Abdominal-Pelvic 
MRI provides the reader with a significant 
update on earlier works. Modern diagnostic 
MRI relies on the practitioner’s ability to dis-
tinguish between diseases through pattern 
recognition and experience, and this land-
mark reference provides the most complete 
coverage of magnetic resonance imaging 
of the abdomen and pelvis, with particular 
emphasis on illustrating benign, malignant 
and inflammatory lesions
An established best-seller in this field 
updated with multiple brand new case figures 

supplying the reader with high quality exam-
ples of diagnoses and anatomy
Includes discussion of  new sequences, such 
as diffusion-weighted imaging and a new 
chapter on MR/PET 
Describes techniques and tips for control-
ling motion, including radial acquisition and 
shorter breath hold acquisition using tech-
niques of multigradient parallel imaging in 
order to achieve high quality images 
Offers practice advice and recommenda-
tions for contrast agents taking into account 
patient safety, efficacy, and cost 
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