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Abstract

IMPORTANCE—Clinical productivity measures may be factors in financial incentives for 

providing care to specific patient populations and thus may perpetuate inequitable health care.

OBJECTIVE—To identify the association of patient race, age, and sex with work relative value 

units (wRVUs) generated by outpatient dermatology encounters.

DESIGN, SETTING, AND PARTICIPANTS—This cross-sectional study obtained demographic 

and billing data for outpatient dermatology encounters (ie, an encounter performed within a 

department of dermatology) from September 1, 2016, to March 31, 2020, at the Emory Clinic, an 

academic dermatologic practice in Atlanta, Georgia. Participants included adults aged 18 years or 

older with available age, race, and sex data in the electronic health record system.
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MAIN OUTCOMES AND MEASURES—The primary outcome was wRVUs generated per 

encounter.

RESULTS—A total of 66 463 encounters among 30 036 unique patients were included. Patients 

had a mean (SD) age of 55.9 (18.5) years and were predominantly White (46 575 [70.1%]) and 

female (39 598 [59.6%]) individuals. In the general dermatologic practice, the mean (SD) wRVUs 

per encounter was 1.40 (0.71). In adjusted analysis, Black, Asian, and other races (eg, American 

Indian or Native American, Native Hawaiian or Other Pacific Islander, and multiple races); female 

sex; and younger age were associated with fewer wRVUs per outpatient dermatology encounter. 

Compared with general dermatologic visits with White patients, visits with Black patients 

generated 0.27 (95% CI, 0.25-0.28) fewer wRVUs per encounter, visits with Asian patients 

generated 0.22 (95% CI, 0.20-0.25) fewer wRVUs per encounter, and visits with patients of other 

race generated 0.19 (95% CI, 0.14-0.24) fewer wRVUs per encounter. Female sex was also 

associated with 0.11 (95% CI, 0.10-0.12) fewer wRVUs per encounter, and wRVUs per encounter 

increased by 0.006 (95% CI, 0.006-0.006) with each 1-year increase in age. In the general 

dermatologic practice excluding Mohs surgeons, destruction of premalignant lesions and biopsies 

were mediators for the observed differences in race (56.2%[95% CI, 53.1%-59.3%] for Black race, 

53.2%[95% CI, 45.6%-63.8%] for Asian race, and 53.6%[95% CI, 40.4%-77.4%] for other races), 

age (65.6%; 95% CI, 60.5%-71.4%), and sex (82.3%; 95% CI, 72.7%-93.1%). In a data set 

including encounters with Mohs surgeons, the race, age, and sex differences in wRVUs per 

encounter were greater than in the general dermatologic data set. Mohs surgery for basal cell and 

squamous cell carcinomas was a mediator for the observed differences in race (46.0% [95% CI, 

42.6%-49.4%] for Black race, 41.9% [95% CI, 35.5%-49.2%] for Asian race, and 34.6% [95% CI, 

13.8%-51.5%] for other races), age (49.2%; 95% CI, 44.9%-53.7%), and sex (47.9%; 95% CI, 

42.0%-54.6%).

CONCLUSIONS AND RELEVANCE—This cross-sectional study found that dermatology 

encounters with racial minority groups, women, and younger patients generated fewer wRVUs 

than encounters with older White male patients. This finding suggests that physician compensation 

based on wRVUs may encourage the provision of services that exacerbate disparities in access to 

dermatologic care.

The American health care system is burdened with inequities that have a role in increased 

health care costs, decreased quality of life, and poor outcomes among economically 

disadvantaged groups and racial minority groups.1,2 In dermatology, racial minority groups 

have unequal access to care, and clinicians receive less training in diagnosis and 

management of dermatologic disorders that primarily affect these patient populations.3,4 In 

the largest dermatologic registry of patients in the United States, racial minority groups 

appear to be underrepresented, with Black patients composing less than 5% of the database 

population.5 Race is also a factor in treatment selection: Black patients with acne are less 

likely to receive systemic therapies than White patients.6 The Institute of Medicine’s 

landmark report on disparities in health care access specifically noted the need to “limit 

provider incentives that may promote disparities.”2(p17) To mitigate such disparities, 

numerous policy changes have been proposed, but few of these policies have considered 

structural inequities in reimbursement.7,8
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The modern American medical payment system began with the Omnibus Budget 

Reconciliation Act of 1989, which established the national Medicare physician fee schedule. 

This national fee schedule was a departure from locally and regionally determined Medicare 

fees and established a new method based on survey research.9 The American Medical 

Association formed the Specialty Society Relative Value Scale Update Committee (RUC), 

which advises the Centers for Medicare & Medicaid Services (CMS) on the relative weights 

used to calculate physician payments, measured in relative value units (RVUs). Each RVU 

represents physician time and effort or work for each service. Each service is identified 

using a Current Procedural Terminology (CPT) code.

The CMS accepts most recommendations made by the RUC. The impact of the RUC and 

CMS extends well beyond Medicare. The relative weights used by Medicare may alter 

private insurer fee schedules.10 Furthermore, RVUs are used by hospitals as indicators of 

productivity, to compare the revenue generated by physicians.11 Thus, the RUC has indirect 

implications for the financial incentives provided for specific medical services across the 

health care sector. Higher RVUs for CPT codes that are associated with differential health 

care use by race and sex could inadvertently incentivize, or at least reinforce, structural 

inequities.

Other research has shown how patient characteristics may affect the determination of work 

values. Mean total RVUs for female-only services were substantially lower than male-only 

urologic services (139.5 vs 207.1).12 It remains unknown whether patient race, sex, and age 

are associated with RVUs or net payments in outpatient dermatologic visits. The primary 

objective of the present study was to identify the association of patient race, age, and sex 

with work RVUs (wRVUs) generated in outpatient dermatology encounters (ie, encounter 

performed within a department of dermatology).

Methods

The Emory University Institutional Review Board approved this study. Participant consent 

was waived by the Emory University Institutional Review Board because the research 

involved no more than minimal risk, the research could not be practicably carried out 

without the requested waiver, and the waiver would not adversely affect the rights and 

welfare of the participants. We followed the Strengthening the Reporting of Observational 

Studies in Epidemiology (STROBE) reporting guideline.13

Study Population and Design

In this retrospective cross-sectional study, we used an electronic health record system to 

examine demographic and billing data for all adult outpatient dermatology encounters from 

September 1, 2016, to March 31, 2020, at the Emory Clinic, an academic dermatologic 

practice in Atlanta, Georgia. Exclusion criteria were inpatient visits; nursing or postoperative 

encounters; phototherapy visits; cosmetic procedures; patients younger than 18 years; 

encounters with multiple clinicians; a 0 or negative wRVU total; and missing age, race, or 

sex data. To study the incentives for general dermatologists without an affiliated Mohs 

practice, we excluded encounters with Mohs surgeons from the primary data set. To gain 
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insight into the incentives for dermatologic clinics with an embedded Mohs practice, we 

analyzed a data set that included Mohs surgeon encounters.

The primary outcome was wRVUs generated per encounter. Race was categorized as White, 

Black, Asian, or other (eg, American Indian or Native American, Native Hawaiian or Other 

Pacific Islander, and multiple races). Insurance type was categorized as Medicaid, Medicare, 

commercial, self-pay, or other. Diagnoses of skin cancers were identified according to the 

International Statistical Classification of Diseases, Tenth Revision, Clinical Modification 
codes, and procedures were identified with CPT codes.

Statistical Analysis

Crude association of encounter wRVUs with race, age, sex, and insurance type was assessed 

using bivariable normal linear regression. Multivariable normal linear regression was used to 

ascertain the adjusted associations between wRVUs and exposures, including age, sex, race, 

and insurance type. Mediation analysis by the difference method was applied to identify the 

association of skin cancer diagnoses and dermatologic surgical procedures with the observed 

age, race, and sex disparities in wRVUs. We performed bootstrapping for 200 cycles with 

replacement to estimate 95% CIs.14 Because the research question pertains to the financial 

incentives for the way dermatologists allocated time to care for different patient groups, we 

conducted the primary analyses at the encounter level (fixed effects) rather than the patient 

level.

The P values for continuous variables were calculated using 1-way analysis of variance, and 

P values for categorical variables were calculated by χ2 test of independence or Fisher exact 

test. P < .05 was considered statistically significant. All analyses were performed using SAS, 

version 9.4 (SAS Institute Inc), and Python, version 3.6.8 (Python Software Foundation).

Results

General Dermatologic Practice

In the general outpatient dermatologic practice (excluding encounters with Mohs surgeons), 

66 463 encounters among 30 036 unique patients were included (Figure). Patients had a 

mean (SD) age of 55.9 (18.5) years and were predominantly White (46 575 [70.1%]) and 

female (39 598 [59.6%]) individuals (Table 1). Age, insurance type, skin cancer diagnosis, 

and procedures varied significantly by race.

The mean (SD) wRVUs per encounter was 1.40 (0.71) for this general dermatologic 

practice. In adjusted analysis, increasing age, male sex, and White race were independently 

associated with higher wRVUs (Table 2). Dermatology encounters with Black patients were 

associated with 0.27 (95% CI, 0.25-0.28) fewer wRVUs per encounter; encounters with 

Asian patients were associated with 0.22 (95% CI, 0.20-0.25) fewer wRVUs; and encounters 

with patients of other races were associated with 0.19 (95% CI, 0.14-0.24) fewer wRVUs. 

Encounters with female patients were associated with 0.11 (95% CI, 0.10-0.12) fewer 

wRVUs per encounter compared with male patients. For every 1-year increase in age, 

encounters generated 0.006 more wRVUs (95% CI, 0.006-0.006) (Table 2). Race, sex, and 

age differences were also observed in adjusted models with the outcome of net payments. 

Orenstein et al. Page 4

JAMA Dermatol. Author manuscript; available in PMC 2022 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



The mean (SD) net payment was $133.39 ($112.74). Encounters with Black patients had a 

payment of $28.25 less (95% CI, $26.26-$30.24) compared with encounters with White 

patients, and encounters with women had a payment of $9.76 less (95% CI, $8.07-$11.45) 

compared with encounters with men (eTable 1 in the Supplement).

In mediation analysis of the general dermatologic practice, destruction of premalignant 

lesions and biopsies accounted for 82.3% (95% CI, 72.7%-93.1%) of sex differences in 

wRVUs; 65.6% (95% CI, 60.5%-71.4%) of age differences; and more than 50% of racial 

differences (56.2% [95% CI, 53.1%-59.3%] for Black race, 53.2% [95% CI, 45.6%-63.8%] 

for Asian race, and 53.6% [95% CI, 40.4%-77.4%] for other race) (eTable 2 in the 

Supplement).

Sensitivity analyses that used multiple imputation for the 8036 non-Mohs surgery 

encounters that were missing race data were performed and did not alter the study findings 

(eTables 3 and 4 in the Supplement). A sensitivity analysis that used a generalized estimate 

equation model was also performed to examine wRVU clustering at the patient level and did 

not alter study findings (eTable 5 in the Supplement).

Combined Dermatologic Practice

In the combined outpatient dermatologic practice (including Mohs surgeons and general 

dermatologists), 72 012 encounters among 30 427 unique patients were analyzed (Table 3).

The mean (SD) wRVUs per encounter was 1.89 (2.63). In adjusted analysis, increasing age, 

male sex, and White race were independently associated with higher wRVUs. The 

magnitudes of the age, sex, and race differences in wRVUs per encounter were greater than 

in the data set that excluded the Mohs practice (Table 4). In mediation analysis for the 

combined practice data set, Mohs surgery for basal cell carcinomas and squamous cell 

carcinomas accounted for 47.9% (95% CI, 42.0%-54.6%) of sex differences, 49.2% (95% 

CI, 44.9%-53.7%) of age differences, and similar proportions of racial differences (46.0% 

[95% CI, 42.6%-49.4%] for Black race, 41.9% [95% CI, 35.5%-49.2%] for Asian race, and 

34.6% [95% CI, 13.8%-51.5%] for other races).

Discussion

This single-institution cross-sectional study demonstrated that outpatient dermatologic visits 

with patients who were younger, female, and from racial minority groups generated 

significantly fewer wRVUs compared with visits with older White men. In the analysis of a 

general dermatologic practice that excluded encounters with Mohs surgeons, these wRVU 

differences were traced to the destruction of premalignant lesions and biopsies. The 

observed wRVU differences highlight the relative undervaluation of care for inflammatory 

skin diseases that impact the quality of life and are disproportionately prevalent among 

underserved populations.15,16

The magnitude of the differences in wRVUs generated by patient race, sex, and age was 

even greater in the combined practice that included general dermatologists and Mohs 

surgeons. After including the embedded Mohs practice, we found that Mohs surgery for 
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basal cell carcinomas and squamous cell carcinomas mediated the race, sex, and age 

potential disparities.

Relative value units were initially developed for a specific purpose within Medicare and later 

were adopted by private insurers. Today, fee-for-service practices, the US Department of 

Veterans Affairs health care system, and many academic institutions use RVUs internally as 

benchmarks when assessing an individual clinician’s productivity and establishing 

compensation. Such financial incentives may have implications for physician behavior and 

for health care access and outcomes.17 For example, when an academic practice transitioned 

to RVU-based compensation, 90% of faculty increased their clinical productivity.18

From the perspective of a general dermatologic practice, a system with large differences in 

wRVUs and net payments according to patient race, sex, and age creates financial incentives 

to cater to patients who are most likely to develop nonmelanoma skin cancer (NMSC). 

Physicians may gravitate toward providing those services with higher RVUs. Otherwise, 

dermatologists will need to see many more patients to appear similarly productive. In a 

clinic with an embedded Mohs surgery practice, the financial incentive for providing 

services to those who are most likely to develop NMSC is even higher. Financial incentives 

for providing services for dermatologic conditions that primarily affect older White men 

may inadvertently change the dermatologist’s choice of community in which to practice, 

reducing access to care for some groups and perpetuating structural racism.19

Limitations

This study has some limitations. First, from the perspective of a general dermatologist with a 

set number of daily appointments, this study demonstrated a financial incentive to care for 

populations at highest risk for developing NMSC. This financial incentive may play a role in 

dermatologists’ selection of practice location and decrease access to care for individuals at 

lower risk of developing skin cancers. Ascertaining whether these RVU differences are 

justified is beyond the scope of this study and ultimately must be decided by the specialty. 

Justifying these structural incentives to care for patients at highest risk of NMSCs seems to 

rely on 1 of 2 arguments: (1) treating NMSCs has higher intrinsic value, or (2) screening for 

NMSC requires more effort and expertise than managing inflammatory skin diseases. 

Additional analyses of the differences in the number of wRVUs generated per unit time by 

patient race, sex, and age would produce the evidence for the differential effort required to 

provide dermatologic care for these patient populations. Other aspects of health care delivery 

outside of wRVU assignments may also perpetuate structural racism and disparities in access 

to dermatologic care. More work is needed to elucidate these additional components and to 

examine interventions to improve racial equity in dermatology.

Second, these study findings may not be representative of other practices. However, RVUs 

are assigned on a national level, likely leading to similar disparities in other settings. 

Furthermore, wRVUs are not a direct measure of financial compensation, which varies by 

payer. Nonetheless, we selected wRVUs as the primary outcome over direct collections 

because (1) collections may be confounded by non-patient-related factors, such as local 

collection practices and negotiated rates with the health system, which may not generalize as 

well to other centers, and (2) revising wRVU valuations could be an actionable strategy to 
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mitigate structural disparities. This study is also limited by its observational design, which 

cannot account for unmeasured confounders. The electronic health record we used lacked 

patient ethnicity data.

Third, this study used hypothesis-driven methods to identify CPT codes that explain the 

differences in wRVUs by race, sex, and age. Future studies could use data-driven methods, 

such as regularization and variable selection techniques,20 to empirically identify the 

minimum set of procedural and diagnostic codes that explain the observed wRVU 

differences by race, sex, and age.

In addition, CMS is expected to begin implementing major changes to the coding system in 

2021. Because the new codes place relatively higher value on medical decision-making, we 

anticipate that they will mitigate some of the observed race, sex, and age differences in 

wRVUs and net payments. Additional work is needed to identify the true impact of the new 

coding system.

Conclusions

This study found that, in an academic outpatient dermatologic clinic, visits with older White 

male patients generated significantly more wRVUs than visits with patients who were 

younger, female, and from racial minority groups. Further research is needed to examine the 

role that such differences may have in perpetuating disparate access to dermatologic care, to 

elucidate the role of the RUC and RVUs in dermatologic health care disparities, and to 

confirm whether these findings can be replicated across multiple institutions.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Key Points

Question

Are patient race, sex, and age associated with the work relative value units (wRVUs) 

generated per outpatient dermatology encounter?

Findings

In this cross-sectional study of 66 463 outpatient dermatology encounters among 30 036 

patients, visits with patients who were White, older, and male generated more wRVUs 

than visits with other demographic groups. Destruction of premalignant lesions and 

biopsies accounted for the preponderance of the observed differences by race, sex, and 

age.

Meaning

Results of this study suggest that race, sex, and age differences in wRVUs for outpatient 

dermatology encounters may incentivize dermatologists to care for patients who are most 

likely to develop skin cancers and thereby perpetuate disparities in access to dermatologic 

care.
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Figure. Patient Eligibility Flowsheet
wRVU indicates work relative value unit.

Orenstein et al. Page 10

JAMA Dermatol. Author manuscript; available in PMC 2022 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Orenstein et al. Page 11

Ta
b

le
 1

.

Pa
tie

nt
 a

nd
 V

is
it 

C
ha

ra
ct

er
is

tic
s 

fo
r 

O
ut

pa
tie

nt
 E

nc
ou

nt
er

s 
in

 a
 G

en
er

al
 D

er
m

at
ol

og
ic

 P
ra

ct
ic

e,
 E

xc
lu

di
ng

 M
oh

s 
Su

rg
eo

ns
a

C
ha

ra
ct

er
is

ti
c

N
o.

 (
%

)

P
 v

al
ue

c
To

ta
l

W
hi

te
B

la
ck

A
si

an
O

th
er

 r
ac

es
b

E
nc

ou
nt

er
s

 
A

ll
66

 4
63

 (
10

0)
46

 5
75

 (
70

.1
)

16
 2

73
 (

24
.5

)
28

31
 (

4.
3)

78
4 

(1
.2

)
N

A

 
Fe

m
al

e 
pa

tie
nt

s
39

 5
98

 (
59

.6
)

25
 8

43
 (

65
.3

)
11

 6
42

 (
29

.4
)

16
35

 (
4.

1)
47

8 
(1

.2
)

<
.0

01

 
M

al
e 

pa
tie

nt
s

26
 8

65
 (

40
.4

)
20

 7
32

 (
77

.2
)

46
31

 (
17

.2
)

11
96

 (
4.

5)
30

6 
(1

.1
)

<
.0

01

A
ge

, m
ea

n 
(S

D
),

 y
55

.9
 (

18
.5

)
58

.0
 (

18
.4

)
52

.5
 (

17
.6

)
44

.4
 (

18
.2

)
44

.1
 (

16
.9

)
<

.0
01

Pe
r 

en
co

un
te

r, 
m

ea
n 

(S
D

)

 
w

R
V

U
s

1.
40

 (
0.

71
)

1.
50

 (
0.

74
)

1.
18

 (
0.

55
)

1.
19

 (
0.

60
)

1.
22

 (
0.

53
)

<
.0

01

 
N

et
 p

ay
m

en
ts

, $
13

3.
39

 (
11

2.
74

)
14

5.
57

 (
11

9.
81

)
10

3.
02

 (
86

.5
3)

11
1.

46
 (

92
.7

8)
11

9.
24

 (
92

.1
1)

<
.0

01

In
su

ra
nc

e 
ty

pe
d

 
C

om
m

er
ci

al
51

 4
90

 (
77

.5
)

37
 5

95
 (

80
.7

)
10

 7
45

 (
66

.0
)

24
79

 (
87

.6
)

67
1 

(8
5.

6)
<

.0
01

 
M

ed
ic

ar
e

22
 9

42
 (

34
.5

)
16

 7
02

 (
35

.9
)

57
51

 (
35

.3
)

39
1 

(1
3.

8)
98

 (
12

.5
)

<
.0

01

 
M

ed
ic

ai
d

14
94

 (
2.

3)
52

8 
(1

.1
)

88
7 

(5
.5

)
44

 (
1.

6)
35

 (
1.

2)
<

.0
01

 
Se

lf
-p

ay
69

7 
(1

.1
)

44
2 

(1
.0

)
19

6 
(1

.2
)

40
 (

1.
4)

19
 (

2.
4)

<
.0

01

 
O

th
er

e
12

10
 (

1.
8)

82
6 

(1
.8

)
32

8 
(2

.0
)

46
 (

1.
6)

10
 (

1.
3)

.1
1

E
nc

ou
nt

er
 d

ia
gn

os
es

 
A

K
10

 1
69

 (
15

.3
)

10
 1

02
 (

21
.7

)
29

 (
0.

2)
8 

(0
.3

)
30

 (
3.

8)
<

.0
01

 
N

eo
pl

as
m

 o
f 

un
ce

rt
ai

n 
be

ha
vi

or
10

 6
38

 (
16

.0
)

94
60

 (
20

.3
)

90
7 

(5
.6

)
20

7 
(7

.3
)

64
 (

8.
2)

<
.0

01

 
B

C
C

41
3 

(0
.6

)
40

3 
(0

.9
)

8 
(0

.1
)

1 
(0

.0
)

1 
(0

.1
)

<
.0

01

 
SC

C
24

3 
(0

.4
)

23
0 

(0
.5

)
12

 (
0.

1)
1 

(0
.0

)
0

<
.0

01

 
SC

C
 in

 s
itu

11
1 

(0
.2

)
10

1 
(0

.2
)

9 
(0

.1
)

1 
(0

.0
)

0)
<

.0
01

 
M

el
an

om
a

21
0 

(0
.3

)
19

4 
(0

.4
)

10
 (

0.
1)

6 
(0

.2
)

0
<

.0
01

 
O

th
er

 m
al

ig
na

nt
 n

eo
pl

as
m

51
 (

0.
1)

33
 (

0.
1)

18
 (

0.
1)

0
0

.1
4

 
A

ny
 s

ki
n 

ca
nc

er
f

90
2 

(1
.4

)
84

5 
(1

.8
)

48
 (

0.
3)

8 
(0

.3
)

1 
(0

.1
)

<
.0

01

Pr
oc

ed
ur

es
 r

en
de

re
d

 
Pr

em
al

ig
na

nt
 le

si
on

 d
es

tr
uc

tio
n

80
92

 (
12

.2
)

80
44

 (
17

.3
)

23
 (

0.
1)

7 
(0

.3
)

18
 (

2.
3)

<
.0

01

 
B

io
ps

y
10

 9
35

 (
16

.5
)

93
35

 (
20

.0
)

12
67

 (
7.

8)
26

0 
(9

.2
)

73
 (

9.
3)

<
.0

01

JAMA Dermatol. Author manuscript; available in PMC 2022 April 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Orenstein et al. Page 12

C
ha

ra
ct

er
is

ti
c

N
o.

 (
%

)

P
 v

al
ue

c
To

ta
l

W
hi

te
B

la
ck

A
si

an
O

th
er

 r
ac

es
b

 
M

al
ig

na
nt

 le
si

on
 d

es
tr

uc
tio

n
24

3 
(0

.4
)

23
8 

(0
.5

)
4 

(0
.0

)
1 

(0
.0

)
0

<
.0

01

 
M

al
ig

na
nt

 e
xc

is
io

n
22

8 
(0

.3
)

22
3 

(0
.5

)
4 

(0
.0

)
0

1 
(0

.1
)

<
.0

01

 
B

en
ig

n 
ex

ci
si

on
27

9 
(0

.4
)

18
9 

(0
.4

)
82

 (
0.

5)
8 

(0
.3

)
0

.0
6

A
bb

re
vi

at
io

ns
: A

K
, a

ct
in

ic
 k

er
at

os
is

; B
C

C
, b

as
al

 c
el

l c
ar

ci
no

m
a;

 N
A

, n
ot

 a
pp

lic
ab

le
; w

R
V

U
s,

 w
or

k 
re

la
tiv

e 
va

lu
e 

un
its

; S
C

C
, s

qu
am

ou
s 

ce
ll 

ca
rc

in
om

a.

a A
ll 

ch
ar

ac
te

ri
st

ic
s 

in
 th

is
 ta

bl
e 

w
er

e 
an

al
yz

ed
 a

t t
he

 e
nc

ou
nt

er
 le

ve
l a

nd
 n

ot
 a

t t
he

 p
at

ie
nt

 le
ve

l.

b O
th

er
 r

ac
es

 in
cl

ud
ed

 A
m

er
ic

an
 I

nd
ia

n 
or

 N
at

iv
e 

A
m

er
ic

an
, N

at
iv

e 
H

aw
ai

ia
n 

or
 O

th
er

 P
ac

if
ic

 I
sl

an
de

r, 
an

d 
m

ul
tip

le
 r

ac
es

.

c P 
va

lu
es

 f
or

 c
on

tin
uo

us
 v

ar
ia

bl
es

 w
er

e 
ca

lc
ul

at
ed

 b
y 

1-
w

ay
 a

na
ly

si
s 

of
 v

ar
ia

nc
e.

 P
 v

al
ue

s 
fo

r 
ca

te
go

ri
ca

l v
ar

ia
bl

es
 w

er
e 

ca
lc

ul
at

ed
 b

y 
χ

2  
te

st
 o

f 
in

de
pe

nd
en

ce
 o

r 
Fi

sh
er

 e
xa

ct
 te

st
.

d To
ta

ls
 f

or
 in

su
ra

nc
e 

ty
pe

 e
xc

ee
de

d 
th

e 
to

ta
l n

um
be

r 
of

 e
nc

ou
nt

er
s 

in
 th

e 
co

ho
rt

 b
ec

au
se

 m
or

e 
th

an
 1

 in
su

ra
nc

e 
ty

pe
 w

as
 b

ill
ed

 in
 s

om
e 

en
co

un
te

rs
.

e O
th

er
 in

su
ra

nc
e 

ty
pe

s 
w

er
e 

pr
ed

om
in

an
tly

 g
ov

er
nm

en
t-

sp
on

so
re

d 
in

su
ra

nc
e 

pr
og

ra
m

s.

f A
ny

 s
ki

n 
ca

nc
er

 in
cl

ud
ed

 B
C

C
, S

C
C

, m
el

an
om

a,
 a

nd
 o

th
er

 m
al

ig
na

nt
 n

eo
pl

as
m

s 
of

 th
e 

sk
in

.

JAMA Dermatol. Author manuscript; available in PMC 2022 April 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Orenstein et al. Page 13

Ta
b

le
 2

.

Fa
ct

or
s 

A
ss

oc
ia

te
d 

W
ith

 W
or

k 
R

el
at

iv
e 

V
al

ue
 U

ni
ts

 o
f 

O
ut

pa
tie

nt
 E

nc
ou

nt
er

s 
in

 a
 G

en
er

al
 D

er
m

at
ol

og
ic

 P
ra

ct
ic

e,
 E

xc
lu

di
ng

 M
oh

s 
Su

rg
eo

ns

V
ar

ia
bl

e
w

R
V

U
s 

pe
r 

en
co

un
te

r,
 m

ea
n 

(S
D

)

β 
(9

5%
 C

I)
a

C
ru

de
A

dj
us

te
d

O
ve

ra
ll

1.
40

 (
0.

71
)

N
A

N
A

A
ge

 p
er

 y
N

A
0.

00
8 

(0
.0

08
 to

 0
.0

08
)

0.
00

6 
(0

.0
06

 to
 0

.0
06

)

Se
x

 
M

al
e

1.
51

 (
0.

79
)

1 
[R

ef
er

en
ce

]
1 

[R
ef

er
en

ce
]

 
Fe

m
al

e
1.

33
 (

0.
64

)
−

0.
17

 (
−

0.
16

 to
 −

0.
18

)
−

0.
11

 (
−

0.
10

 to
 −

0.
12

)

R
ac

e

 
W

hi
te

1.
50

 (
0.

74
)

1 
[R

ef
er

en
ce

]
1 

[R
ef

er
en

ce
]

 
B

la
ck

1.
18

 (
0.

55
)

−
0.

32
 (

−
0.

31
 to

 −
0.

34
)

−
0.

27
 (

−
0.

25
 to

 −
0.

28
)

 
A

si
an

1.
19

 (
0.

60
)

−
0.

31
 (

−
0.

29
 to

 −
0.

34
)

−
0.

22
 (

−
0.

20
 to

 −
0.

25
)

 
O

th
er

b
1.

22
 (

0.
53

)
−

0.
28

 (
−

0.
24

 to
 −

0.
33

)
−

0.
19

 (
−

0.
14

 to
−

0.
24

)

In
su

ra
nc

e 
ty

pe
c

 
C

om
m

er
ci

al
1.

40
 (

0.
69

)
−

0.
04

 (
−

0.
03

 to
 −

0.
05

)
0.

08
 (

0.
06

 to
 0

.0
9)

 
M

ed
ic

ar
e

1.
53

 (
0.

78
)

0.
20

 (
0.

19
 to

 0
.2

1)
0.

06
 (

0.
05

 to
 0

.0
8)

 
M

ed
ic

ai
d

1.
37

 (
0.

76
)

−
0.

03
 (

−
0.

07
 to

 0
.0

1)
0.

17
 (

0.
14

 to
 0

.2
1)

 
Se

lf
-p

ay
1.

44
 (

1.
20

)
0.

04
 (

−
0.

01
 to

 0
.0

9)
0.

17
 (

0.
11

 to
 0

.2
2)

 
O

th
er

d
1.

33
 (

0.
62

)
−

0.
07

 (
−

0.
03

 to
 −

0.
11

)
0.

02
 (

−
0.

02
 to

 0
.0

6)

A
bb

re
vi

at
io

ns
: N

A
, n

ot
 a

pp
lic

ab
le

; w
R

V
U

s,
 w

or
k 

re
la

tiv
e 

va
lu

e 
un

its
.

a β
 e

st
im

at
es

 w
er

e 
th

e 
ch

an
ge

 in
 w

R
V

U
s 

bi
lle

d 
pe

r 
en

co
un

te
r 

by
 p

at
ie

nt
 c

ha
ra

ct
er

is
tic

.

b O
th

er
 r

ac
es

 in
cl

ud
ed

 A
m

er
ic

an
 I

nd
ia

n 
or

 N
at

iv
e 

A
m

er
ic

an
, N

at
iv

e 
H

aw
ai

ia
n 

or
 O

th
er

 P
ac

if
ic

 I
sl

an
de

r, 
an

d 
m

ul
tip

le
 r

ac
es

.

c In
di

vi
du

al
 p

at
ie

nt
s 

m
ay

 h
av

e 
m

ul
tip

le
 in

su
ra

nc
e 

co
ve

ra
ge

. T
he

re
fo

re
, e

ac
h 

in
su

ra
nc

e 
ty

pe
 w

as
 a

na
ly

ze
d 

as
 it

s 
ow

n 
di

ch
ot

om
ou

s 
va

ri
ab

le
 (

ie
, p

re
se

nt
 o

r 
ab

se
nt

).
 F

or
 e

xa
m

pl
e,

 in
 th

e 
cr

ud
e 

an
al

ys
is

, t
he

 
en

co
un

te
rs

 a
ss

oc
ia

te
d 

w
ith

 c
om

m
er

ci
al

 in
su

ra
nc

e 
ha

d 
0.

03
8 

(9
5%

 C
I,

 0
.0

25
-0

.0
51

) 
fe

w
er

 w
R

V
U

s 
th

an
 th

e 
en

co
un

te
rs

 w
ith

ou
t c

om
m

er
ci

al
 in

su
ra

nc
e.

d O
th

er
 in

su
ra

nc
e 

ty
pe

s 
w

er
e 

pr
ed

om
in

an
tly

 g
ov

er
nm

en
t-

sp
on

so
re

d 
in

su
ra

nc
e 

pr
og

ra
m

s.

JAMA Dermatol. Author manuscript; available in PMC 2022 April 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Orenstein et al. Page 14

Ta
b

le
 3

.

Pa
tie

nt
 a

nd
 V

is
it 

C
ha

ra
ct

er
is

tic
s 

fo
r 

O
ut

pa
tie

nt
 E

nc
ou

nt
er

s 
in

 a
 C

om
bi

ne
d 

D
er

m
at

ol
og

ic
 P

ra
ct

ic
e,

 I
nc

lu
di

ng
 M

oh
s 

Su
rg

eo
ns

a

C
ha

ra
ct

er
is

ti
c

N
o.

 (
%

)

P
 v

al
ue

c
To

ta
l

W
hi

te
B

la
ck

A
si

an
O

th
er

 r
ac

es
b

E
nc

ou
nt

er
s

 
A

ll
72

 0
12

51
 4

07
 (

71
.4

)
16

 8
67

 (
23

.4
)

29
17

 (
4.

1)
82

1 
(1

.1
)

N
A

 
Fe

m
al

e 
pa

tie
nt

s
41

 9
65

 (
58

.3
)

27
 7

89
 (

66
.2

)
11

 9
97

 (
28

.6
)

16
84

 (
4.

0)
49

5 
(1

.2
)

<
.0

01

 
M

al
e 

pa
tie

nt
s

30
 0

47
 (

41
.7

)
23

 6
18

 (
78

.6
)

48
70

 (
16

.2
)

12
33

 (
4.

1)
32

6 
(1

.1
)

<
.0

01

A
ge

, m
ea

n 
(S

D
),

 y
56

.6
 (

18
.5

)
58

.9
 (

18
.3

)
52

.5
 (

17
.6

)
44

.6
 (

18
.3

)
44

.7
 (

17
.2

)
<

.0
01

Pe
r 

en
co

un
te

r, 
m

ea
n 

(S
D

)

 
w

R
V

U
s

1.
89

 (
2.

63
)

2.
13

 (
3.

00
)

1.
27

 (
1.

06
)

1.
28

 (
1.

19
)

1.
41

 (
1.

63
)

<
.0

01

 
N

et
 p

ay
m

en
ts

, $
18

2.
11

 (
29

4.
85

)
20

8.
69

 (
33

1.
52

)
11

3.
79

 (
15

4.
49

)
11

9.
80

 (
12

8.
88

)
14

2.
43

 (
19

7.
64

)
<

.0
01

In
su

ra
nc

e 
ty

pe
d

 
C

om
m

er
ci

al
55

 6
16

 (
77

.2
)

41
 2

24
 (

80
.2

)
11

 1
39

 (
66

.0
)

25
50

 (
27

.4
)

70
3 

(8
5.

6)
<

.0
01

 
M

ed
ic

ar
e

25
 7

55
 (

35
.8

)
19

 2
74

 (
37

.5
)

59
66

 (
35

.4
)

40
9 

(1
4.

0)
10

6 
(1

2.
9)

<
.0

01

 
M

ed
ic

ai
d

16
73

 (
2.

3)
65

8 
(1

.3
)

93
1 

(5
.5

)
47

 (
1.

6)
37

 (
4.

5)
<

.0
01

 
Se

lf
-p

ay
73

8 
(1

.0
)

46
7 

(0
.9

)
21

0 
(1

.3
)

41
 (

1.
4)

20
 (

2.
4)

<
.0

01

 
O

th
er

e
13

19
 (

1.
8)

91
1 

(1
.8

)
34

9 
(2

.1
)

49
 (

1.
7)

10
 (

1.
2)

.0
4

E
nc

ou
nt

er
 d

ia
gn

os
es

 
A

K
10

 7
31

 (
14

.9
)

10
 6

58
 (

20
.7

)
30

 (
0.

2)
9 

(0
.3

)
34

 (
4.

1)
<

.0
01

 
N

eo
pl

as
m

 o
f 

un
ce

rt
ai

n 
be

ha
vi

or
11

 6
05

 (
16

.1
)

10
 2

28
 (

19
.9

)
10

76
 (

6.
4)

22
5 

(7
.7

)
76

 (
9.

3)
<

.0
01

 
B

C
C

22
76

 (
3.

2)
22

33
 (

4.
3)

28
 (

0.
2)

7 
(0

.2
)

8 
(1

.0
)

<
.0

01

 
SC

C
14

75
 (

2.
1)

14
27

 (
2.

8)
37

 (
0.

2)
4 

(0
.1

)
7 

(0
.9

)
<

.0
01

 
SC

C
 in

 s
itu

42
4 

(0
.6

)
40

3 
(0

.8
)

16
 (

0.
1)

4 
(0

.1
)

1 
(0

.1
)

<
.0

01

 
M

el
an

om
a

33
6 

(0
.5

)
31

7 
(0

.6
)

11
 (

0.
1)

7 
(0

.2
)

1 
(0

.1
)

<
.0

01

 
O

th
er

 m
al

ig
na

nt
 n

eo
pl

as
m

10
5 

(0
.2

)
72

 (
0.

1)
31

 (
0.

2)
2 

(0
.1

)
0

.2
4

 
A

ny
 s

ki
n 

ca
nc

er
f

40
50

 (
5.

6)
39

08
 (

7.
6)

10
7 

(0
.6

)
20

 (
0.

7)
15

 (
1.

8)
<

.0
01

Pr
oc

ed
ur

es
 r

en
de

re
d

 
Pr

em
al

ig
na

nt
 le

si
on

 d
es

tr
uc

tio
n

83
66

 (
11

.6
)

83
17

 (
16

.2
)

23
 (

0.
1)

7 
(0

.2
)

19
 (

2.
3)

<
.0

01

 
B

io
ps

y
11

 5
13

 (
16

.0
)

98
32

 (
19

.1
)

13
32

 (
7.

9)
26

6 
(9

.1
)

83
 (

10
.1

)
<

.0
01

JAMA Dermatol. Author manuscript; available in PMC 2022 April 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Orenstein et al. Page 15

C
ha

ra
ct

er
is

ti
c

N
o.

 (
%

)

P
 v

al
ue

c
To

ta
l

W
hi

te
B

la
ck

A
si

an
O

th
er

 r
ac

es
b

 
M

al
ig

na
nt

 le
si

on
 d

es
tr

uc
tio

n
50

6 
(0

.7
0)

49
7 

(1
.0

)
6 

(0
.0

)
2 

(0
.1

)
1 

(0
.1

)
<

.0
01

 
M

al
ig

na
nt

 e
xc

is
io

n
10

31
 (

1.
4)

10
12

 (
2.

0)
12

 (
0.

1)
2 

(0
.1

)
5 

(0
.6

)
<

.0
01

 
B

en
ig

n 
ex

ci
si

on
12

92
 (

1.
8)

87
3 

(1
.7

)
36

9 
(2

.2
)

44
 (

1.
5)

6 
(0

.7
)

<
.0

01

 
M

oh
s 

su
rg

er
y

23
65

 (
3.

3)
22

96
 (

4.
5)

48
 (

0.
3)

12
 (

0.
4)

9 
(1

.1
)

<
.0

01

A
bb

re
vi

at
io

ns
: A

K
, a

ct
in

ic
 k

er
at

os
is

; B
C

C
, b

as
al

 c
el

l c
ar

ci
no

m
a;

 N
A

, n
ot

 a
pp

lic
ab

le
; S

C
C

, s
qu

am
ou

s 
ce

ll 
ca

rc
in

om
a;

 w
R

V
U

s,
 w

or
k 

re
la

tiv
e 

va
lu

e 
un

its
.

a A
ll 

ch
ar

ac
te

ri
st

ic
s 

in
 th

is
 ta

bl
e 

w
er

e 
an

al
yz

ed
 a

t t
he

 e
nc

ou
nt

er
 le

ve
l a

nd
 n

ot
 a

t t
he

 p
at

ie
nt

 le
ve

l.

b O
th

er
 r

ac
es

 in
cl

ud
ed

 A
m

er
ic

an
 I

nd
ia

n 
or

 N
at

iv
e 

A
m

er
ic

an
, N

at
iv

e 
H

aw
ai

ia
n 

or
 O

th
er

 P
ac

if
ic

 I
sl

an
de

r, 
an

d 
m

ul
tip

le
 r

ac
es

.

c P 
va

lu
es

 f
or

 c
on

tin
uo

us
 v

ar
ia

bl
es

 w
er

e 
ca

lc
ul

at
ed

 b
y 

1-
w

ay
 a

na
ly

si
s 

of
 v

ar
ia

nc
e.

 P
 v

al
ue

s 
fo

r 
ca

te
go

ri
ca

l v
ar

ia
bl

es
 w

er
e 

ca
lc

ul
at

ed
 b

y 
χ

2  
te

st
 o

f 
in

de
pe

nd
en

ce
 o

r 
Fi

sh
er

 e
xa

ct
 te

st
.

d To
ta

ls
 f

or
 in

su
ra

nc
e 

ty
pe

 e
xc

ee
de

d 
th

e 
to

ta
l n

um
be

r 
of

 e
nc

ou
nt

er
s 

in
 th

e 
co

ho
rt

 b
ec

au
se

 m
or

e 
th

an
 1

 in
su

ra
nc

e 
ty

pe
 w

as
 b

ill
ed

 in
 s

om
e 

en
co

un
te

rs
.

e O
th

er
 in

su
ra

nc
e 

ty
pe

s 
w

er
e 

pr
ed

om
in

an
tly

 g
ov

er
nm

en
t-

sp
on

so
re

d 
in

su
ra

nc
e 

pr
og

ra
m

s.

f A
ny

 s
ki

n 
ca

nc
er

 in
cl

ud
ed

 B
C

C
, S

C
C

, m
el

an
om

a,
 a

nd
 o

th
er

 m
al

ig
na

nt
 n

eo
pl

as
m

s 
of

 th
e 

sk
in

.

JAMA Dermatol. Author manuscript; available in PMC 2022 April 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Orenstein et al. Page 16

Ta
b

le
 4

.

Fa
ct

or
s 

A
ss

oc
ia

te
d 

W
ith

 W
or

k 
R

el
at

iv
e 

V
al

ue
 U

ni
ts

 o
f 

O
ut

pa
tie

nt
 E

nc
ou

nt
er

s 
in

 a
 C

om
bi

ne
d 

D
er

m
at

ol
og

ic
 P

ra
ct

ic
e,

 I
nc

lu
di

ng
 M

oh
s 

Su
rg

eo
ns

V
ar

ia
bl

e
w

R
V

U
s 

pe
r 

en
co

un
te

r,
 m

ea
n 

(S
D

)

β 
(9

5%
 C

I)
a

C
ru

de
A

dj
us

te
d

O
ve

ra
ll

1.
89

 (
2.

63
)

N
A

N
A

A
ge

 p
er

 y
N

A
0.

02
7 

(0
.0

26
 to

 0
.0

28
)

0.
01

9 
(0

.0
17

 to
 0

.0
20

)

Se
x

 
M

al
e

2.
25

 (
3.

29
)

1 
[R

ef
er

en
ce

]
1 

[R
ef

er
en

ce
]

 
Fe

m
al

e
1.

63
 (

1.
99

)
−

0.
63

 (
−

0.
59

 to
 −

0.
66

)
−

0.
43

 (
−

0.
39

 to
 −

0.
47

)

R
ac

e

 
W

hi
te

2.
13

 (
3.

00
)

1 
[R

ef
er

en
ce

]
1 

[R
ef

er
en

ce
]

 
B

la
ck

1.
27

 (
1.

06
)

−
0.

86
 (

−
0.

82
 to

 −
0.

91
)

−
0.

65
 (

−
0.

61
 to

 −
0.

70
)

 
A

si
an

1.
28

 (
1.

19
)

−
0.

85
 (

−
0.

75
 to

 −
0.

95
)

−
0.

51
 (

−
0.

41
 to

 −
0.

61
)

 
O

th
er

b
1.

41
 (

1.
63

)
−

0.
73

 (
−

0.
55

 to
 −

0.
91

)
−

0.
39

 (
−

0.
22

 to
 −

0.
57

)

In
su

ra
nc

e 
ty

pe
c

 
C

om
m

er
ci

al
1.

85
 (

2.
50

)
−

0.
19

 (
−

0.
15

 to
 −

0.
24

)
0.

32
 (

0.
26

 to
 0

.3
8)

 
M

ed
ic

ar
e

2.
37

 (
3.

52
)

0.
75

 (
0.

71
 to

 0
.7

9)
0.

37
 (

0.
30

 to
 0

.4
3)

 
M

ed
ic

ai
d

2.
10

 (
3.

16
)

0.
22

 (
0.

09
 to

 0
.3

5)
0.

81
 (

0.
68

 to
 0

.9
4)

 
Se

lf
-p

ay
1.

72
 (

2.
45

)
−

0.
18

 (
−

0.
37

 to
 0

.0
2)

0.
33

 (
0.

14
 to

 0
.5

3)

 
O

th
er

d
1.

75
 (

2.
20

)
−

0.
14

 (
−

0.
00

 to
 −

0.
29

)
0.

22
 (

0.
07

 to
 0

.3
6)

A
bb

re
vi

at
io

ns
: N

A
, n

ot
 a

pp
lic

ab
le

; w
R

V
U

s,
 w

or
k 

re
la

tiv
e 

va
lu

e 
un

its
.

a β
 e

st
im

at
es

 w
er

e 
th

e 
ch

an
ge

 in
 w

R
V

U
s 

bi
lle

d 
pe

r 
en

co
un

te
r 

by
 p

at
ie

nt
 c

ha
ra

ct
er

is
tic

.

b O
th

er
 r

ac
es

 in
cl

ud
ed

 A
m

er
ic

an
 I

nd
ia

n 
or

 N
at

iv
e 

A
m

er
ic

an
, N

at
iv

e 
H

aw
ai

ia
n 

or
 O

th
er

 P
ac

if
ic

 I
sl

an
de

r, 
an

d 
m

ul
tip

le
 r

ac
es

.

c In
di

vi
du

al
 p

at
ie

nt
s 

m
ay

 h
av

e 
m

ul
tip

le
 in

su
ra

nc
e 

co
ve

ra
ge

. T
he

re
fo

re
, e

ac
h 

in
su

ra
nc

e 
ty

pe
 w

as
 a

na
ly

ze
d 

as
 it

s 
ow

n 
di

ch
ot

om
ou

s 
va

ri
ab

le
 (

ie
, p

re
se

nt
 o

r 
ab

se
nt

).
 F

or
 e

xa
m

pl
e,

 in
 th

e 
cr

ud
e 

an
al

ys
is

, t
he

 
en

co
un

te
rs

 a
ss

oc
ia

te
d 

w
ith

 c
om

m
er

ci
al

 in
su

ra
nc

e 
ha

d 
0.

03
8 

(9
5%

 C
I,

 0
.0

25
-0

.0
51

) 
fe

w
er

 w
R

V
U

s 
th

an
 th

e 
en

co
un

te
rs

 w
ith

ou
t c

om
m

er
ci

al
 in

su
ra

nc
e.

d O
th

er
 in

su
ra

nc
e 

ty
pe

s 
w

er
e 

pr
ed

om
in

an
tly

 g
ov

er
nm

en
t-

sp
on

so
re

d 
in

su
ra

nc
e 

pr
og

ra
m

s.

JAMA Dermatol. Author manuscript; available in PMC 2022 April 01.


	Abstract
	Methods
	Study Population and Design
	Statistical Analysis

	Results
	General Dermatologic Practice
	Combined Dermatologic Practice

	Discussion
	Limitations

	Conclusions
	References
	Figure.
	Table 1.
	Table 2.
	Table 3.
	Table 4.

