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Compensation based on work relative
value unit for cardiovascular surgeons
in Iran: A mixed method study
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Mohammad Asghari-Jafarabadi®®’, Ali Janati®

Abstract:

BACKGROUND: Work relative value unit (WRVU) is a tool for assessing surgeons’ performance,
compensation, and productivity. It appears that wRVU for cardiovascular procedures does not consider
complexity and its value for lengthy operations is low. The aim of the study is to determine wRVU
for cardiovascular procedures in Iran according to the proposed approach.

MATTERIALS AND METHODS: This study was conducted as a mixed method in teaching hospitals in
Tabriz in the period of September 2020 to December 2021. According to Hospital Information System
and expert opinions, six procedures in cardiovascular surgery were included in the study. They were
compared with 18 procedures in neurosurgery, orthopedics, and otorhinolaryngology in terms of the
operation time and wRVU/min. Then, we calculated new wRVUs for the selected procedures based
on surgeons’ opinions, time measurements, and anesthetists’ points of view by content analysis in
qualitative and statistical analysis in quantitative parts.

RESULTS: Among the six cardiac procedures, the wRVU for five was under-estimated. The wRVU/
min value ranged from 0/28 to 1/15 in the studied procedures. Findings demonstrate no significant
relationship between the length of operations and the wRVU announced by the Ministry of Health
and Medical Education (P value >0/05). Compared to studied procedures in four specialties,
thoracoabdominal aortic aneurysm repair has the longest surgery time at 417 minutes. According to
anesthesiologists, cardiovascular; orthopedics; ear, nose, and tongue; and neurosurgery specialties
obtained 4/2, 2/9, 2/8, and 4, respectively, in terms of surgery duration, complexity, risk, and physical
effort.

CONCLUSION: Despite policymakers’ attempts to bring justice to payments, it seems that there has
been little progress in paying cardiovascular surgeons. Improper payment to cardiovascular surgeons
will affect the future of the workforce in this specialty. Today, the need to reconsider the wRVUs in
heart specialty is felt more than before.
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relative value unit (RBRVS) that assigned
a value to each procedure based on the

Introduction

he concept of health service valuation

goes back to the 1980s when Medicare
sought a strategy to deal with an unexpected
increase in health care expenses. At this
time, a team directed by Hsiao at Harvard’s
School of Public Health developed a
new approach called resource-based
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resources utilized.!" The current procedural
terminology (CPT) code was specified for
any procedure.

The central component of the consumed
resources for any services was the physician’s
work, known as the work relative value
unit (WRVU). The metrics measures wRVU
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via time, technical skill, mental effort, and the stress load
of surgeons. The amount of wRVU for each service was
calculated according to the experts’ panels; additionally,
operation time was obtained from databases.”? Finally, a
schedule of wRVUs for over 7000 procedures across all
specialties was provided. Compensation for surgeons
is calculated as the wRVU of the procedure performed
multiplied by a conversion factor!. The US wRVU book
has been translated and localized for use in Iran. The
members of specialist surgical associations determined
the wRVUs for surgical procedures.

Although wRVU was originally developed to measure
surgeons” work, it evolved into a tool for assessing
surgeons’ performance, compensation, and eventually
productivity. Although the primary goal of the RBRVS
was to decrease health care expenditures, a second
purpose was to narrow the income gap between general
practitioners and specialists.’! At first, the notion seemed
reasonable and interesting, but Medicare’s restricted
budget raised general practitioners’ salaries and then
lowered specialists’ compensation. This could affect the
equity and fairness of surgeons’ compensation. Although
it has been almost three decades since the RVU book
was published, there is still debate on how surgery
procedures should be evaluated. Importantly, the wRVU
does not consider the procedure’s complexity.*” wRVUs
for lengthy operations are low compared to shorter, !
particularly cardiovascular surgeries which include
more complex and lengthy procedures. Although
studies have shown that a large part of a surgeon’s
time is spent providing pre- and post-operative care,
especially in cardiac surgeries, this is not considered
in RVU." Considering that cardiovascular diseases are
the leading cause of mortality, unfair assessment of
the surgeons” work drives medical students to choose
residency programs in specialties with higher RVUs.
It causes serious challenges for the health system and
cardiovascular workforce in the future. Few studies
have addressed wRVUs in cardiovascular procedures,
and all use retrospective data.® Thus, this study aims
to determine the wRVU of cardiovascular procedures
in Iran based on timing in operation rooms and experts’
opinions.

Materials and Method

Study design and setting

The study was conducted in Tabriz teaching hospitals,
and the proposed model by the authors was used to
determine the cardiac wRVUs.

Finally, the research team compared the new values from
wRVU to those listed in the US RVU schedule and the
localized wRVU by the Ministry of Health and Medical

1 Conversation factor was 34.89% in the US for 2021

Education (MoHME) in cardiovascular surgery. The
study process is shown in Flowchart 1.

To develop a model for assessing surgeons” wRVU,
a comprehensive review and expert panels including
surgeons and policymakers were organized. Based on
the model, it was revealed that three items are essential in
measuring a surgeon’s work in the operation room (OR):
disease specification, patient condition, and the surgeon’s
characteristics. The criteria and their importance are
presented in parentheses in Figure 1. In this study, to
measure wRVUSs, the research team evaluated the disease
specification in the selected cardiovascular procedures.”

Study participants and sampling

The views of cardiovascular surgeons were employed
in the qualitative part of the study to gather data on
the complexity, physical effort, stress, and pre- and
post-operation time of selected procedures.

Twenty-six cardiovascular surgeons from all over the
country participated in this study, and all were members
of the Iranian Heart Association. An expert panel and
semi-structured interviews were used to collect data. The
sampling was purposive, and participants were chosen
based on their interest, at least 5 years of professional

experience as a surgeon, and knowledge of the RVU
method.!""!

Additionally, to make comparisons across various
specialties, the views of 30 anesthesiologists, who
were not interested but were familiar with RVU, were
employed.

The study was conducted at eight teaching hospitals in
Tabriz from September 2020 to December 2021. Because
of the small population, sampling was not performed,
and all university teaching hospitals were included in
the study.

The study procedures include six common, expensive,
and high-risk cardiovascular surgery procedures.
The received data from the Hospital Information
System were used for identifying common and costly
procedures in the period from September 2018 to
September 2019. Also, high-risk operations were specified
according to expert panels and surgeons’ opinions
in the cardiovascular specialty. Similar procedures
in other specialties (neurosurgery, orthopedics, and
otorhinolaryngology) were selected in the same way.

Finally, in cardiovascular surgery, two procedures were
chosen as the most common operations: coronary artery
bypass graft surgery (CABG) with three and fewer grafts
and CABG with four and more grafts with, respectively,
727 and 124 times a year.
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Flowchart 1: Study process

_Surgery duration (0.9)
_Complexity (0.9)
_Risk (0.65)

_Physical effort (0.65)

_Pre and Post-operative
time (0.65)

_Comorbidities (0.7) _Skill (0.6)
_Severity of disease (0.7) _Imposed stress (0.6)
_Patient age (0.6) _Surgeon willingness (0.5)

|

Work Relative Value Unit = [ (51%)

Disease specification ] +[ Patient condition

(17%)

" Surgeon's characteristics
(32%)

Figure 1: Proposed model of work relative value unit

Two procedures, aortic valve replacement with
cardiopulmonary bypass with prosthetic valve (AVR)
and mitral valve replacement with cardiopulmonary
bypass (MVR), were selected as two expensive procedures.

On expert opinions, the thoracoabdominal aortic
aneurysm repair with graft and with or without
cardiopulmonary bypass (TAA repair) and ascending
aorta graft with cardiopulmonary bypass and with
aortic root replacement using valved conduit and
coronary reconstruction (Bentall, David and Yacoub
method) (AAG) are two high-risk procedures in
cardiovascular surgery.

Data collection tool and technique

The data gathering was divided into two phases:
quantitative and qualitative. The complexity, physical
effort, risk, and length of pre- and post-care were assessed
based on experts” opinions. The timing technique was
applied to measure the length of procedures in the
operation room in hospitals.

The pilot measurements revealed that timing each
procedure with four repeats by three researchers is
acceptable." Timings for 24 procedures were measured
with four repeats by three researchers in eight hospitals.
The researchers took the time of surgery from incision to

closure (skin to skin) and did not include anesthetization.
The intra-service period for a procedure was determined
by taking the median of the time reported by the
researchers. The Intra Class Coefficient was used to
assess the interior agreement. The ICC value was
0.94 (0.90-0.97).

Microsoft Excel 2013 was used for data entry and creating
the visuals. SPSS version 26 was applied for reliability
and statistical analysis, whereas Pass. 15.05 software
determined the number of trials in the measurement.
Content analysis approach was used for qualitative
analysis.

Ethical consideration

The research with ethics code IR. TBZMED. REC.1397.960
was a part of a dissertation. Participation was entirely
voluntary, and informed consent was obtained. The
surgery duration was recorded in the OR without
obtaining any personal information about the patients.
In addition, confidentiality was ensured throughout
the study.

Results

Demographic characteristics of the participants: The
average of participant age was M =59 (SD = 8.35), and the
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work experience was M =21 (SD =7.61). All the surgeons
worked at heart teaching hospitals around the country
and did not have a private office. Furthermore, none of
them had administrative positions in any organization or
MoHME. In addition, males made up 92% of the cardiac
surgeons who took part in the research.

Quantitative results

wRVU/Minute

Eighteen orthopedic; ear, nose, and tongue (ENT); and
neurosurgery procedures were timed in the same way as
the cardiovascular procedures. The results indicate that
of the 24 selected operations, the longest operation time
is for the thoracoabdominal aortic aneurysm repair and
the shortest is related to tracheostomy in ENT.

To compare wRVU across operations, the wRVU/min
metric was applied, which highlighted the value of the

surgeon’s work in each specialty for any minute spent
in the OR. The maximum amount of WRVU for a minute
was associated with orthopedic scoliosis deformity,
whereas the lowest amount of wRVU was related to
primary rhinoplasty.

Following the statistical analysis, the results demonstrate
that there is no significant relationship between the
length of operations and the wRVU announced by
MoHME (P value >0.05), and the Pearson correlation
coefficient was obtained at 0.10.

Also, wWRVU/min values ranged from 0.28 to 1.15 in the
studied procedures. As a result, surgeons in different
specializations are compensated differently for each
minute spent in the OR. The operation time, WRVU, and

the wRVU /min for all the procedures are presented in
Table 1.

Table 1: wRVU and operation time for procedures of orthopedics, cardiovascular surgery, otorhinolaryngology,

and neurosurgery

Procedures Localized Median wRVU/
wRVU Operative min
Time (minute)
Orthopedic Surgery

— Closed treatment of distal radial fracture or epiphyseal separation 28 41 0/68

— Repair, extensor tendon, finger, primary or secondary; without or with free graft, each tendon 12/8 33 0/39

— Arthrodesis, posterior, for scoliosis deformity, up to 70 degree 290 252 115

— Arthrodesis, posterior, for scoliosis deformity, more than 70 degree 340 313 1/09

— Total knee arthroplasty primary or with revision 80 128 0/63

— Open treatment of tibial fracture, proximal (plateau); unicondylar, bicondylar, with or without 53 146 0/36

internal fixation
Cardiovascular Surgery

— CABG with three or fewer grafts 180 238 0/76

— CABG with four or more grafts 200 271 0/74

— Aortic valve replacement with cardiopulmonary bypass with a prosthetic valve 115 241 0/48

— Mitral valve replacement, with cardiopulmonary bypass 110 194 0/56

— Repair of the thoracoabdominal aortic aneurysm with graft, with or without cardiopulmonary 260 417 0/62

bypass

— Ascending aorta graft, with cardiopulmonary bypass, with aortic root replacement as Bentall, 220 396 0/56

David and Yacoub procedure
Otorhinolaryngology Surgery

— Tracheostomy; planned or emergency procedure 16 28 0/57

— Rhinoplasty, primary 40/3 145 0/28

— Excision of parotid tumor or parotid gland; total, with dissection and preservation of facial nerve 100 158 0/63

— Sinusotomy, unilateral or bilateral, three or more paranasal sinuses (frontal, maxillary, ethmoid, 80 146 0/55

sphenoid)

— Laryngectomy; total, with radical neck dissection 130 312 0/42
Pharyngolaryngectomy, with radical neck dissection; without reconstruction 150 345 0/43
Neuro Surgery

— Decompression procedure, percutaneous, of nucleus pulposus of intervertebral disc 35 97 0/36

— Lumbar discectomy with or without laminectomy 1 interspace 75 72 1/04

— Craniectomy, suboccipital with cervical laminectomy for decompression of medulla and spinal 106 132 0/80

cord, with or without dural graft (e.g., Arnold—Chiari malformation)

— Vertebral corpectomy (vertebral body resection), partial or complete, combined thoracolumbar 123 181 0/68

approach with decompression of spinal cord, lower thoracic or lumbar; single segment

— Surgery of complex intracranial aneurysm, intracranial approach; carotid circulation 158 236 0/67

— Craniectomy for excision of brain tumor, infratentorial or posterior fossa; except meningioma, 133 184 0/72

cerebellopontine angle tumor, or midline tumor at base of skull (61518)
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Qualitative results

Complexity, risk, and physical effort in cardiovascular
procedures

Except for time, the other metrics used to measure the
surgeons’ work in the proposed model are subjective
parameters. Therefore, to measure these parameters, the
opinions of cardiovascular surgeons were employed.
We asked the participating surgeons to rank six
cardiovascular surgeries” complexity, risk, and physical
effort. The scoring range was 1 to 5.

The term “complexity” refers to the difficulty and
high mental attention required to complete an
operation. Physical effort refers to the surgeon’s difficult
position during surgery to access the section they
want to perform. Risk refers to the mortality rate in a
surgery.

All the surgeon’s actions were documented to establish
the duration of pre- and post-operation time. Before the
operation, the work included participating in counseling
sessions or committees held for a patient; examining
the electrocardiogram, computed tomographies,
magnetic resonance imaging, and echocardiography;
and laboratory tests.

Surgeons give post-operative care in the intensive care
unit immediately after the operation, complete the
patient record, and visit patients daily while staying in
the hospital.

Surgeons were asked about the time assigned for each
service. The median was estimated based on the pre-and
post-operative times declared by each surgeon. The
variation in pre- and post-operation times among the
procedures was associated with the patient’s length
of stay in the hospital. The score of the procedures’
specifications according to the surgeon’s point of view
and time measurements is summarized in Table 2.

Because the unit of time in this research differed from
the unit of other parameters, we defined the time unit
in the range of 1 to 5 to determine the wRVU for the
chosen procedures. As a result, according to experts,
every 1 minute was considered 0.01 units.

As the wRVU is a relative concept and is based on
comparisons between various procedures and even
different specialties, to establish wRVUs in cardiovascular
operations, we compare the selected procedures with
ENT, orthopedic, and neurosurgery specialties.

Therefore, anesthesiologists were asked to compare the
six cardiovascular procedures with 18 procedures in the
three mentioned specialties regarding time, complexity,
physical effort, and risk. Finally, the mean score achieved
by anesthesiologists was considered in the form of a
coefficient in calculating the wRVUs of cardiovascular
operations.

According to anesthesiologists, cardiovascular,
orthopedics, ENT, and neurosurgery specialties obtained
4/2,2/9,2/8, and 4, respectively, in terms of surgery
duration, complexity, risk, and physical effort. The scale
was from 1 to 5. The participating anesthesiologists
were chosen from nine teaching hospitals. They had the
experience of attending the surgery of all the procedures
in all specialties and were not interested in determining
the wRVUs of surgical groups.

The greatest calculated wRVU is related to the TAA
repair, whereas the least amount of wRVU is related
to CABG three graft and fewer in cardiovascular
procedures. Table 3 summarizes the wRVUs for the six
procedures based on data received from cardiovascular
surgeons, anesthesiologists, and time measurements
labeled as new work RVU.

The study’s wRVU results are compared to similar
values in the USwRVU book and the wRVU declared by
MoHME in Figure 2. Findings show that wRVUs were
under-estimated for five cardiovascular operations. The
considerable disparity between the calculated wRVUs
and the existing wRVUs provided by MoHME is because
of two valve replacements: aortic and mitral. Figure 2.

Discussion

The study findings indicate that wRVUs for long
procedures are estimated lower. It may affect surgeons’
willingness to perform simpler and shorter procedures,

Table 2: Procedure’s specifications based on expert opinion and timing technique

Procedure Complexity (1-5) Physical effort (1-5) Risk (1-5) Operation Pre- and
time (minute) post-operation (minute)
CABG with three or fewer grafts 3 4 3 238 90
CABG with four or more grafts 3/5 4 3 271 100
AVR! 4 4 4 241 90
MVR? 3/5 3/5 3 194 90
TAA repair® 5 5 5 417 430
AAG* 5 5 5 396 360

Aortic valve replacement with cardiopulmonary bypass with a prosthetic valve, 2Mitral valve replacement, with cardiopulmonary bypass, *Repair of the
thoracoabdominal aortic aneurysm with graft, with or without cardiopulmonary bypass, “Ascending aorta graft, with cardiopulmonary bypass, with aortic root

replacement as Bentall, David and Yacoub procedure
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Table 3: Work relative value unit in cardiovascular procedures

Procedure National code New work RVU US work RVU localized work RVU
In range of (1-73/7) In range of (1-69/03) In range of (1-340)

CABG with three or fewer grafts 301215 39/17 34/98-38/45-43/98 180

CABG with four or more grafts 3012202 47/54 45/37-48/08-49/76 200

AVR! 301065° 48/49 41/32 115

MVR? 301120* 40/80 50/93 110

TAA repair® 301440° 73/70 69/03 260

AAG* 301442° 71/00 58/79-60/08 220

'CABG with three or fewer grafts, 2CABG with four or more grafts, *AVR, “MVR, 5TAA repair, °AAG. 'Aortic valve replacement with cardiopulmonary bypass
with a prosthetic valve, 2Mitral valve replacement, with cardiopulmonary bypass, *Repair of the thoracoabdominal aortic aneurysm with graft, with or without
cardiopulmonary bypass, “Ascending aorta graft, with cardiopulmonary bypass, with aortic root replacement as Bentall, David and Yacoub procedure

Work Relative Value Unit
o
s
3

0.60
0.50
0.30
0.20
0.10
0.00

301215(1)  301220(2)  301065(3) = 301120(4)  301440(5) 301442 (6)
u Localized work RVU 053 059 0.34 032 076 065
m US work RVU 0.57 0.69 0.60 0.74 1.00 0.86
New work RVU 0.53 0.61 0.66 055 1.00 0.96

"CABG with three or fewer grafls, " CABG with four or more grafts, " AVR, * MVR, * TAAA repair, * AAG.

Figure 2: Work relative value unit comparative chart

which might disappoint surgeons who perform
lengthily.

The research undertaken by Ramirez et al.'? discovered
that cardiac procedures had the greatest complexity
according to the National Surgical Quality Improvement
Program (NSQIP), and although the quantity of physician
effort is closely connected to patient complexity, this is
not taken into account in wRVU.

The operation time for AVR and MVR was 241 and
194 minutes in the current study, respectively; however,
Childers et al."™ reported that they lasted 186 and
233 minutes, according to the NSQIP database.

Because of the operation time difference, the wRVU of
AVR is more than that of the mitral. In comparison, the
value of the MVR is higher than the AVR in the USRVU
book. It should be highlighted that both these procedures
were conducted in an open method in Iran. The AVR
operation has the lowest wWRVU /min, which means that
the assigned value to each minute of the surgeon’s work
was the lowest.

According to the surgeons’ opinions and time
measurements, the CABG with three grafts and fewer
had the lowest amount of WRVU among the investigated
operations in cardiovascular. The data in the US RVU
book are identical to ours; however, the results in the

MoHME are different, with mitral valve replacement
having the lowest wRVU.

Erratic changes that deviate from the scientific
approach based on unrealistic and speculative timing
have resulted in inaccurate estimations of WRVUs and
disrupted the structure of relative values in the heart
specialty. Through national codes rather than CPT codes
in cardiovascular procedures, sometimes, two or three
codes have merged, which vary in the amount of work
and time. CABG is one of the procedures resulting from
merging three codes. The difference between CABG
one graft and CABG three crafts is nine units in the US
wRVU book; after applying the conversion factor and at
the time of payment to surgeons, it would be about $325.

According to the current study, each extra graft in
the CABG surgery lasted approximately 20 minutes.
However, the distinction between surgeons” work and
the spent time is neglected. Therefore, it seems rational
for a surgeon to prefer simpler and shorter procedures
in the same condition.

It also occurs with the CABG with four grafts and more.
Considering that time is the only objective parameter
in estimating the wRVUs, accurate time measuring
might be the first step toward establishing fair wRVUs.
Evidence reveals that operation times utilized to
determine wRVUs for various surgical procedures are
not actual and are based on estimation.!"*!”)

Comparison of cardiovascular procedures with other
specialties demonstrates that TA A repair surgery is valued
less than scoliosis in orthopedics. Although the highest
wRVU among over 7000 operations in the US RVU book
is associated with TAA repair surgery, it seems that the
Iranian Heart Association has not properly assessed
it. Lengthy operation times and complications such as
stroke, access site complications, paraplegia, endoleaks,
device migration, persistent aneurysm sac enlargement,
and graft collapse need skilled surgeons in operation.['¥!

Patients who have underwent TAA repair surgery
are more likely to have co-morbidities, including
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pre-operative acute renal failure and peripheral vascular
disease (PVD).?!

The mortality rate for elective and urgent TAA repair
cases was reported to be 10% and 35%, respectively, in
earlier studies conducted in Germany.* !

The long hospital stay after a surgery means more
extended postoperative care for the patients. Accordingly,
TAA repair is risky, complex, and major surgery for
patients and surgeons, which should be financially
compensated. Applying personal changes under the
heading of localization and relying on surgeons who
had administrative positions and were not involved
in clinical activities for years to determine a surgeon’s
work have resulted in mis-evaluation in cardiovascular
wRVUs.

Few studies have addressed the wRVUs of the heart
specialty, which may be attributed to the American Heart
Association’s effort to update cardiovascular WRVUs.
However, the updates of WRVUs were not applied
in Iran. It has resulted in a gap between the MoHME
wRVUs and the US WRVU amounts in cardiovascular
surgeries.

The wRVU was determined based on the disease’s
characteristics, including the duration of surgery,
complexity, risk, physical effort, and the surgeon’s
pre- and post-operation times. It is suggested that the
wRVUs would be raised up to 49% according to the
patient condition and the surgeon’s characteristics.

Improper payment to cardiovascular surgeons would
have several consequences, including an increase in
the average age of cardiovascular surgeons, informal
payment and surgeon-induced demands, a reduction
in surgeon satisfaction and burnout, and finally an
increase in the community’s burden of cardiovascular
disease.["

Given that cardiovascular diseases (CVDs) were the
leading cause of death in Iran, accounting for 46% of
all deaths and 20-23% of disease burden, in the US,
the disease burden of CVD is similar. Policymakers
need to re-consider payment regulations to attract
and retain cardiovascular surgeons and encouraging
medical students for this speciality.®*! Although we
just measured disease specifications for procedures in
this study, it is suggested that future studies address
patients’ conditions and the characteristics of the
surgeon of cardiac procedures to establish equity in
payments to provide services to patients with severe
conditions. It is also advised to determine the wRVU
of all cardiac procedures with the proposed model in
this study.

Limitations and Recommendation

Our study has such limitations. First, wRVU in Iran is
specified based on national codes, making it difficult to
compare the procedures with the US RVU schedules.
In some procedures, there are minor differences in the
description of the procedures in national codes and CPTs.
Second, the study’s hospitals were teaching hospitals,
which may not represent all hospitals well because of their
educational nature and referral cases. Third, this study did
not address the differences between patients’ conditions
and surgeons’ skills. Fourth, because most of the metrics
of wRVU were measured subjectively and based on the
experts’ opinions, obtained wRVU values may be different
in other contexts or countries. Despite limitations, the
present study is the first to investigate the wRVU of cardiac
procedures by timing technique and anesthesiologist
opinions as non-beneficial experts in the surgery.

The study found that cardiac wRVUs are not calculated
based on operation duration and pre-post operation
time; therefore, it is recommended that policymakers
and health economists consider these measurable
parameters in wRVU calculation and also apply
anesthesiologists” opinions as non-beneficiary to modify
wRVU cross-specializations.

Conclusions

According to the policymakers’ role in shaping human
resource regulations in the health system, adopting
appropriate policies to properly evaluate cardiovascular
surgeons’ performance is essential to promoting public
health, service quality, and patient accessibility. Paying
attention to the modification and updating of the
cardiovascular’s wRVU structure by health policymakers
can affect the planning for human resources in the future
in this sector. Also, the fair and rational assessment of
the cardiovascular surgeons’ performance by reducing
illegal patient receipts leads to increasing justice and cost
reduction in the health system.
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