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IMPORTANCE Timely receipt of treatment for cancer is an important aspect of health care
quality. It is unknown how delays of surgery for melanoma vary by insurance type.

OBJECTIVE To analyze factors associated with delays between diagnosis and surgery for
melanoma in patients with Medicare, Medicaid, or private insurance.

DESIGN, SETTING, AND PARTICIPANTS Retrospective cohort study of patients who received a
diagnosis of melanoma between 2004 and 2011in North Carolina using data from the North
Carolina Cancer Registry linked to administrative claims from Medicare, Medicaid, and private
insurance. Inclusion criteria were incident patients with a diagnosis of melanoma stage O to lll
and with continuous insurance enrollment from at least 1 month prior to the month of
diagnosis to 12 months after diagnosis of melanoma.

MAIN OUTCOMES AND MEASURES Surgical delay, defined as definitive surgical excision
occurring more than 6 weeks after melanoma diagnosis. Generalized linear models with log
link, Poisson distributions, and robust standard errors were used to estimate adjusted risk
ratios (RRs) to model risk of delay in definitive surgery.

RESULTS A total of 7629 patients were included (4210 [55%] female; mean [SD] age, 64 [15]
years), 48% (n = 3631) Medicare, 48% (n = 3667) privately insured, and 4% (n = 331)
Medicaid patients. Privately insured patients were least likely to experience a delay in
definitive surgery, followed by Medicare and Medicaid patients (519 [14%], 609 [17%], and
79 [24%], respectively; P < .001). After demographic adjustment, the risk of surgical delay
was significantly increased in patients with Medicaid compared with private insurance (RR,
1.36; 95% Cl, 1.09-1.70). Delays were more likely in nonwhite patients (RR, 1.38; 95% Cl,
1.02-1.87). Surgical delays were less likely if the physician performing the surgery (RR, 0.82;
95% Cl, 0.72-0.93) or the diagnosing clinician (RR, 0.81; 95% Cl, 0.71-0.93) was a
dermatologist as compared with a nondermatologist.

CONCLUSION AND RELEVANCE Surgical treatment delays were common but were less
prevalent in patients diagnosed or surgically treated by a dermatologist. Medicaid patients
experienced the most surgical delays. A reduction in delays in melanoma surgery could be Author Affiliations: Department of
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elanoma is a potentially deadly form of skin cancer,

and itsincidence continues to increase in the United

States.! It accounts for a minority of skin cancers di-
agnosed but is responsible for the majority of associated
deaths.? The primary treatment for melanoma is surgical ex-
cision, which is often curative. However, depending on depth
ofinvasion and stage of disease, surgical excision may also in-
clude sentinel node biopsy and systemic and/or radiation
therapy. Whereas dermatologists are principally involved in
diagnosing and treating most melanomas, physicians of nu-
merous specialties including primary care, general or plastic
surgery, medical oncology, and radiation oncology are often
involved in both diagnosis and treatment. This makes the can-
cer care continuum unique and potentially treacherous for pa-
tients with melanoma given the multiple possible paths that
can be taken between diagnosis and treatment.

Given this complex network of independent and poten-
tially unconnected clinicians, timely and appropriate treat-
ment may be delayed or not received at all. Delays in cancer
treatment can result in increased morbidity and mortality.>©
In melanoma, a recent study found that approximately 1in 5
Medicare beneficiaries experienced a delay of longer than 1.5
months until time of surgery, the suggested upper limit for stan-
dard of care.”® Delays were less frequent when patients re-
ceived their initial biopsy or surgical treatment from a
dermatologist.”

Whereas delays in surgical treatment for melanoma have
been studied in Medicare beneficiaries, to our knowledge, no
studies have focused on younger patients (<65 years), who
make up 52% of melanoma diagnoses.® Health insurance type
has been shown to affect quality of care delivered to patients
with many cancer types; however, it is unknown whether in-
surance type affects treatment delays in patients with a diag-
nosis of melanoma.!-12

Using a unique data set, which links North Carolina can-
cer registry data with insurance claims, we examined the
difference in melanoma surgical delays for patients enrolled
in Medicare, Medicaid, and privately insured health plans in
North Carolina.'® Specifically, we sought to determine whether
insurance payer, patient-level, clinician-level, or tumor-level
factors were associated with delays in surgery. Given the evi-
dence that delays are less frequent for patients either diag-
nosed or treated by dermatologists, we wanted to examine
factors associated with receipt of diagnosis or surgical treat-
ment for melanoma by a dermatologist.

Methods

Data Source and Study Population

The University of North Carolina Institutional Review Board
approved the present study. Informed consent was waived due
to the retrospective nature of the study. The data used in this
study were from the University of North Carolina Integrated
Cancer Information and Surveillance System, a data resource
that links cancer data from the North Carolina Central Cancer
Registry toadministrative and claims data from Medicare, Med-
icaid, and private health insurance plans from across the state.

Key Points

Question Are patients with Medicaid more likely than patients
with Medicare or private insurance to experience delays in surgery
for melanoma?

Findings In this population-based cohort study of 7629 patients
who received a diagnosis of melanoma between 2004 and 2011in
North Carolina, Medicaid patients were significantly more likely to
experience delays in surgery compared with privately insured
patients.

Meaning Medicaid patients are at greater risk of surgical delays
for melanoma.

This data source has been well described for cancer-related
population-based studies.!*'® The cancer registry was used to
identify all melanoma cases diagnosed from 2004 to 2011 and
subsequently linked to claims data. We restricted the sample
to patients between the ages of 20 and 100 years. For study
inclusion, patients had a first or only diagnosis of stage O to 3
melanoma. To ensure that we could observe all relevant ini-
tial treatment, patients were required to be continuously en-
rolled in their insurance plan from at least 1 month before di-
agnosis to 12 months after diagnosis. Patients whose diagnosis
was made by means of death certificate or autopsy were ex-
cluded, and identified from the cancer registry. We also ex-
cluded patients enrolled simultaneously in all 3 health insur-
ance types (private insurance, Medicare fee for service, and
Medicaid). Finally, patients were required to have a skin bi-
opsy, defined as either an excision, skin biopsy, or shave re-
moval code, occurring within 30 days before to 7 days after
melanoma diagnosis.

Outcome Variables and Covariates

The primary outcome was surgical delay, defined as defini-
tive surgical excision occurring more than 6 weeks after mela-
noma diagnosis. To assess the potential impact of dermatolo-
gists on the process of care, our secondary outcomes were
predictors of receipt of diagnosis or surgical excision by a der-
matologist. For 2564 (33.6%) of patients, melanoma was di-
agnosed by means of an excision (excisional biopsy) or shave
removal and not a standard skin biopsy. Similar codes can be
used for either an excisional biopsy (diagnosis) or surgical ex-
cision (treatment), making differentiating outcomes challeng-
ing. Thus, to separate definitive surgical excision treatment
from excisional biopsy, we defined definitive surgical treat-
ment as surgical excision (including Mohs excision) within the
window of 7 to 365 days after the date of diagnosis (the eTable
in the Supplement provides the list of codes). We assessed pa-
tient-level and clinician-level characteristics associated with
diagnosis and surgical excision by dermatologists and non-
dermatologists. Age, race/ethnicity, American Joint Commit-
tee on Cancer (AJCC) stage of disease, and tumor site as re-
ported from the cancer registry were included. We did not
include patients with AJCC stage IV disease because of the high
likelihood that delays in this population could have been due
to inoperable tumors. Insurance status (Medicare, Medicaid,
private) was derived from claims. Specialty information was
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derived from the clinician information on the professional and
outpatient claims. Nondermatology clinicians included gen-
eral surgeons, plastic surgeons, and general or family practi-
tioners. Rural vs urban residence was defined from Rural-
Urban Commuting Area codes.!® North Carolina National
Cancer Institute center indicator was derived using zip code
information on the claims. Charlson Comorbidity Index
(CCI) was calculated, and those in the cohort with missing
data on this index were reassigned to a value of 0. Given the
exclusion criteria, patients in this cohort did not have a diag-
nosis of cancer listed as one of their comorbid conditions in
the CCL

Statistical Analysis

Generalized linear models with log links, Poisson distribu-
tions, and robust standard errors were used to estimate ad-
justed risk ratios (RRs) and 95% confidence intervals for diag-
nosis by dermatologist, surgery by dermatologist, and delayed
surgical treatment. For the models, the referent groups were
as follows: younger than 50 years old at diagnosis, female sex,
white race, private insurance, nonrural zip code, diagnosis in
2004, CCI of 0, tumor location on the trunk, and AJCC stage
of 0. Analysis was performed using SAS statistical software,
version 9.3 (SAS Institute Inc). All statistical tests were 2 tailed
with a = .05.

Results

Descriptive Analysis of Cohort

A total of 26 220 unique cases of melanoma were identified
within the North Carolina Central Cancer Registry from 2004
through 2011. After cohort exclusions were applied, there were
7629 cases of melanoma in the analytic sample (Table 1). The
mean (SD) age of the cohort was 64 (15) years, with 98%
(n = 7484) non-Hispanic white patients. Roughly the same pro-
portions of patients were covered by Medicare (3631 [48%]) or
private insurance (3667 [48%]), while the rest were covered
by Medicaid (331[4%]). The most common anatomic tumor lo-
cation was the head and neck (2191 [29%]), followed by trunk
(2167 [28%]), upper extremities (1997 [26%]), and lower ex-
tremities (1227 [16%]). The most commonly diagnosed tumor
stages were AJCC stage O (ie, melanoma in situ) (3375 [44%])
and stage I (2874 [38%]) melanomas.

Unadjusted Predictors of Delay

Ofthe patients with a melanoma diagnosis, 16% (n = 1207) had
adelay in surgery of longer than 6 weeks. Privately insured pa-
tients experienced surgical delays the least frequently com-
pared with Medicare and Medicaid patients (519 [14%], 609
[17%], and 79 [24%], respectively). Older age (P = .03) and non-
whiterace (33[24%]vs 1174 [16%]; P = .02) were associated with
a delay of longer than 6 weeks, as was having a rural zip code
(471 [17%] vs 736 [15%]; P = .004). Anatomic location
(P < .001) and increased AJCC stage (P < .001) were also
associated with delays in surgery beyond 6 weeks. Patients
diagnosed by a dermatologist experienced a delay 16% of
the time (n = 982) vs 15% (n = 225) for nondermatologists.

Patients surgically treated by a dermatologist experienced a
delay 14% of the time (n = 608) vs 19% (n = 599) for nonder-
matologists (Table 1).

Adjusted Risk Predictors of Diagnosis by a Dermatologist
Dermatologists diagnosed 80% (n = 6121) of the melanomas
in the cohort. Patients older than 60 years were more likely to
receive their diagnosis from a dermatologist than nonderma-
tologists. Privately insured patients were more likely to re-
ceive their diagnosis from a dermatologist than Medicare (RR,
0.94; 95% CI, 0.91-0.97) or Medicaid patients (RR, 0.72; 95%
CI, 0.65-0.79) (Table 2). Nonwhite patients were less likely to
receive their diagnosis from a dermatologist than white pa-
tients (RR, 0.83; 95% CI, 0.74-0.94). Patients located in rural
zip codes were less likely to receive their diagnosis from a der-
matologist than patients with an urban zip code (RR, 0.91; 95%
CI, 0.89-0.93). The proportion of melanomas diagnosed by
dermatologist was lower at higher AJCC stages. However,
dermatologists, compared with nondermatologists, diag-
nosed a higher proportion of melanomas at each stage.
Patients with a CCI of 1 or more had a decreased likelihood
of being diagnosed by a dermatologist as compared with
patients without documented comorbidity (RR, 0.92; 95%
CI, 0.87-0.97).

Adjusted Risk Predictors of Definitive

Surgery by a Dermatologist

Dermatologists performed the surgical excision in 59%
(n = 4487) of patients (Table 1). There was no difference be-
tween white and nonwhite patients in the frequency of surgi-
cal excision performed by a dermatologist vs a nondermatolo-
gist. Medicaid patients were less likely than privately insured
patients to have their definitive surgery performed by a derma-
tologist (RR, 0.81; 95% CI, 0.71-0.92) (Table 3). Dermatologists
were less likely to perform surgical excisions on the upper ex-
tremities (RR, 0.95; 95% CI, 0.90-0.99), lower extremities (RR,
0.89; 95% CI, 0.84-0.94), and head and neck (RR, 0.95; 95%
CI, 0.90-1.00) compared with lesions on the trunk. With in-
creasing stage, the likelihood of receiving surgical treatment
from a dermatologist declined. Charlson comorbidity index was
not associated with likelihood of surgical treatment by a der-
matologist. Patients diagnosed by a dermatologist were more
likely to be treated by a dermatologist (RR, 2.40; 95% CI,
2.19-2.62).

Adjusted Risk Predictors of Surgical Delay

After adjustment for demographic and clinician factors, the risk
of surgical treatment delays beyond 6 weeks was signifi-
cantly increased in patients with Medicaid insurance com-
pared with private insurance (RR, 1.36; 95% CI, 1.09-1.70)
(Table 4). Other independent predictors of a 6-week or longer
surgical delay included nonwhite race (RR, 1.38; 95% CI, 1.02-
1.87), lower extremity melanoma (RR, 1.20; 95% CI, 1.01-1.42)
or head and neck melanoma (RR, 1.48; 95% CI, 1.29-1.71) com-
pared with melanoma on the trunk, and AJCC stage (RR, 1.41;
95% CI, 1.16-1.70 for stage II vs O and RR, 1.36; 95% CI, 1.05-
1.75 for stage Il vs 0). Diagnosis by a dermatologist (RR, 0.81;
95% CI, 0.71-0.93) and treatment by a dermatologist (RR, 0.82;



Table 1. Characteristics of Cohort and Unadjusted Predictors of Delay

No. (%) of Cases

Time to Surgery

All Patients <6 wk >6 wk

Characteristic (N =7629) (n=6422) (n=1207) P Value®
Patient
Age at diagnosis, y

<50 1470 (19) 1268 (20) 202 (17)

50-59 1225 (16) 1049 (16) 176 (15)

60-69 1840 (24) 1523 (24) 317 (26) .03

70-79 1975 (26) 1650 (26) 325 (27)

280 1119 (15) 932 (15) 187 (15)
Sex

Male 4210 (55) 3515 (55) 695 (58)

Female 3419 (45) 2907 (45) 512 (42) 07
Race

Non-Hispanic white 7484 (98) 6310 (98) 1174 (97)

Others 145 (2) 112 (2) 33 (3) 02
Insurance type

Private 3667 (48) 3148 (49) 519 (43)

Medicare 3631 (48) 3022 (47) 609 (50) <.001

Medicaid 331 (4) 252 (4) 79 (7)
Rural zip code

No 4929 (65) 4193 (65) 736 (61)

Yes 2700 (35) 2229 (35) 471 (39) 004
Year of diagnosis

2004 661 (9) 549 (9) 112 (9)

2005 778 (10) 651 (10) 127 (11)

2006 781 (10) 640 (10) 141 (12)

2007 930 (12) 787 (12) 143 (12)

2008 1073 (14) 900 (14) 173 (14) 22

2009 1143 (15) 980 (15) 163 (14)

2010 1127 (15) 969 (15) 158 (13)

2011 1136 (15) 946 (15) 190 (16)
Charlson comorbidity index

0 7072 (93) 5965 (93) 1107 (92)

21 557 (7) 457 (7) 100 (8) 15
Physician
Diagnosis by dermatologist

No 1508 (20) 1283 (20) 225 (19)

Yes 6121 (80) 5139 (80) 982 (81) 28
Surgery by dermatologist

No 3142 (41) 2543 (40) 599 (50)

Yes 4487 (59) 3879 (60) 608 (50) <001
Tumor
Cancer anatomic location

Trunk 2167 (28) 1880 (29) 287 (24)

Head and neck 2191 (29) 1755 (27) 436 (36)

Upper extremities 1997 (26) 1720 (27) 277 (23) <001

Lower extremities 1227 (16) 1031 (16) 196 (16)

Other skin, not otherwise 47 (1) 36 (1) 11 (1)

specified
American Joint Committee on
Cancer Stage

0 3375 (44) 2893 (45) 482 (40)

| 2874 (38) 2424 (38) 450 (37)

1] 474 (6) 360 (6) 114 (9) <.001

m 256 (3) 199 (3) 57 (5) 2 Pvalue is for the association

Unknown 650 (9) 546 (9) 104 (9) between the characteristic and time

tosurgery.




Table 2. Adjusted Risk Predictors of Diagnosis by a Dermatologist

Time to Surgery, wk

Characteristic >6 wk, RR (95% CI) P Value
Patient
Age at diagnosis, y
<50 1 [Reference]
50-59 0.99 (0.95-1.03) .60
60-69 1.05 (1.01-1.09) .01
70-79 1.08 (1.03-1.12) <.001
280 1.08 (1.03-1.13) .003
Sex
Male 0.98 (0.95-1.00) .06
Female 1 [Reference]
Race
Non-Hispanic white 1 [Reference]
Others 0.83 (0.74-0.94) .002
Insurance type
Private 1 [Reference]
Medicare 0.94 (0.91-0.97) <.001
Medicaid 0.72 (0.65-0.79) <.001
Rural zip code
No 1 [Reference]
Yes 0.91 (0.89-0.93) <.001
Year of diagnosis
2004 1 [Reference]
2005 0.97 (0.91-1.03) .30
2006 1.01 (0.95-1.07) .76
2007 1.04 (0.98-1.09) 17
2008 1.06 (1.01-1.11) .03
2009 1.06 (1.01-1.12) .02
2010 1.05 (1.00-1.11) .051
2011 1.00 (0.95-1.06) .86
Charlson comorbidity index
0 1 [Reference]
21 0.92 (0.87-0.97) .001
Tumor
Cancer anatomic location
Trunk 1 [Reference]
Head and neck 1.02 (0.99-1.05) .28
Upper extremities 1.00 (0.97-1.03) .93
Lower extremities 0.97 (0.93-1.00) .06
Other skin, not otherwise 0.83 (0.67-1.04) 11
specified
American Joint Committee on
Cancer stage
0 1 [Reference]
| 0.92 (0.90-0.94) <.001
1l 0.73 (0.68-0.78) <.001
1} 0.73 (0.67-0.81) <.001
Unknown 0.85 (0.80-0.89) <.001

Abbreviation: RR, risk ratio.

95% CI, 0.72-0.93) were associated with a reduced risk of
delay. Treatment at a National Cancer Institute center was not
associated with a reduced risk of delay at 6 weeks.

Discussion

To our knowledge, this is the first population-based study to
examine surgical treatment delays in patients with mela-
noma stratified by insurance type. We found that patients with
Medicaid experienced more delays in treatment compared with
privately insured and Medicare patients. Whereas the treat-
ment delay disparity for Medicaid patients is troubling, it is
equally concerning that 17% of Medicare patients and 14% of
privately insured patients experienced delays in surgical care
for melanoma. This highlights a potential practice gap in mela-
noma care. Although our study was not designed to uncover
the causes of treatment delays, it highlights an important health
care quality disparity. Surgical delays can result in increased
morbidity and mortality, making this an important area of fo-
cus for health care quality improvement.>® There is alarge body
of evidence showing disparities in cancer care based on insur-
ance type, including increased wait times, treatment delays,
and increased mortality.'?2°-22 This is of particular concern for
Medicaid patients with melanoma, who are more likely to pre-
sent with advanced disease and are less likely to receive
treatment.!?

A previous study found that 22.3% of Medicare patients
had a surgical delay of more than 6 weeks; in our study, the
figure was 17% for Medicare patients.” A notable difference be-
tween our study and that by Lott et al” is that we were able to
identify the definitive date of melanoma diagnosis. Perhaps
more importantly, we found that 33.6% of melanomas were
likely diagnosed using shave removal or excisional codes.
These codes were not included in the previous study. This
could result in misclassification and potential bias due to
misattribution of biopsy codes, not associated with the inci-
dent melanoma. Although dermatologists also performed
shave removals and excisional biopsies, nondermatologists
were significantly more likely to use these codes in our
cohort. This likely explains the smaller delay effect size
observed with delays in treatment in our cohort. By includ-
ing these codes, we improved attribution between diagno-
ses and treatment procedures and reduced potential mis-
classification and potential bias regarding risk of delay by
specialty.

As with previous studies, our results show worse mela-
noma-related care for patients who were poor, older, non-
white, or had late-stage disease.?*2° Remarkably, we found that
regardless of insurance type, significant surgical delays exist.
These delays may represent an important practice gap in mela-
noma process of care from which 1 of 2 conclusions can be
drawn. Either the suggested 6-week period between biopsy and
excision is a flawed measure of quality, or the health care sys-
tem is systematically failing to deliver high-quality care to a
substantial proportion of patients with melanoma in general.®
It must be noted that whereas the diagnosis of melanoma at
earlier stages can decrease melanoma-related mortality, it is
uncertain whether a delay to surgical excision of 6 weeks has
significant biological implications for patients.2®-2° Unfortu-
nately, there is a paucity of population-based studies analyz-
ing the morbidity of delay of surgery for melanoma. As a



Table 3. Adjusted Risk Predictors of Definitive Surgery

by a Dermatologist

Table 4. Adjusted Risk Predictors of Surgical Delay

Time to Surgery, wk

Characteristic

Time to Surgery, wk
>6 wk, RR (95% CI) P Value

Patient
Age at diagnosis, y
<50
50-59
60-69
70-79
280
Sex
Male
Female
Race
Non-Hispanic white
Others
Insurance type
Private
Medicare
Medicaid
Rural zip code
No
Yes
Year of diagnosis
2004
2005
2006
2007
2008
2009
2010
2011
Charlson comorbidity index
0
21

1 [Reference]

1.04 (0.86-1.25) .70
1.16 (0.96-1.40) 11
1.06 (0.86-1.30) .58
1.01 (0.81-1.27) .93
1.04 (0.93-1.17) .45

1 [Reference]

1 [Reference]
1.38 (1.02-1.87) .04

1 [Reference]
1.05 (0.91-1.23) .49

1.36 (1.09-1.70) .007

1 [Reference]
1.10 (0.99-1.22) .09

1 [Reference]

0.94 (0.74-1.18) .58
1.06 (0.85-1.34) .60
0.93 (0.74-1.17) 56
0.99 (0.80-1.24) .96
0.89 (0.71-1.11) 30
0.87 (0.70-1.10) 25
1.02 (0.82-1.27) 86

1 [Reference]
0.98 (0.81-1.18) .80

Characteristic >6 wk, RR (95% CI) P Value
Patient
Age at diagnosis, y
<50 1 [Reference]
50-59 1.01 (0.95-1.07) .84
60-69 1.01 (0.95-1.07) .76
70-79 0.99 (0.93-1.06) .80
280 1.03 (0.95-1.11) .48
Sex
Male 1.02 (0.99-1.06) 21
Female 1 [Reference]
Race
Non-Hispanic white 1 [Reference]
Others 0.87 (0.74-1.02) .09
Insurance type
Private 1 [Reference]
Medicare 0.97 (0.92-1.01) .16
Medicaid 0.81 (0.71-0.92) .001
Rural zip code
No 1 [Reference]
Yes 0.94 (0.91-0.98) .001
Year of diagnosis
2004 1 [Reference]
2005 1.02 (0.93-1.12) .65
2006 1.07 (0.98-1.18) 13
2007 1.14 (1.05-1.24) .003
2008 1.13 (1.04-1.23) .003
2009 1.15 (1.06-1.25) <.001
2010 1.22 (1.12-1.32) <.001
2011 1.23 (1.14-1.34) <.001
Charlson comorbidity index
0 1 [Reference]
21 0.97 (0.90-1.04) .38
Physician
Diagnosis by dermatologist
No 1 [Reference]
Yes 2.40(2.19-2.62) <.001
Tumor
Cancer anatomic location
Trunk 1 [Reference]
Head and neck 0.95 (0.91-1.00) .03
Upper extremities 0.95 (0.90-0.99) .02
Lower extremities 0.89 (0.84-0.94) <.001
Other skin, not otherwise 1.22 (0.96-1.54) .10
specified
American Joint Committee on
Cancer stage
0 1 [Reference]
| 0.73 (0.70-0.76) <.001
Il 0.46 (0.40-0.53) <.001
1]l 0.40 (0.33-0.50) <.001
Unknown 0.67 (0.61-0.73) <.001

Physician

Diagnosis by dermatologist
No
Yes

Surgery by dermatologist
No
Yes

1 [Reference]
0.81 (0.71-0.93) .002

1 [Reference]
0.82 (0.72-0.93) .002

Tumor
Cancer anatomic location

Trunk

Head and neck
Upper extremities
Lower extremities

Other skin, not otherwise
specified

American Joint Committee on
Cancer stage

0
|
1]
]

Unknown

1 [Reference]

1.48 (1.29-1.71) <.001
1.02 (0.88-1.20) .76
1.20 (1.01-1.42) .04
1.63 (0.97-2.74) .07

1 [Reference]

1.08 (0.95-1.22) 24
1.41 (1.16-1.70) <.001
1.36 (1.05-1.75) .02
1.01 (0.82-1.23) .94

Abbreviation: RR, risk ratio.

Abbreviation: RR, risk ratio.



result, no clear guidelines exist to direct clinicians about a safe
interval between biopsy and excision for melanoma.

Limitations
Our study has several important limitations. The population in-
cludes patients exclusively from North Carolina, which may not
be generalizable to the rest of the United States. Given that we
only included patients who were continuously enrolled from 1
month prior to the month of diagnosis through 12 months af-
ter diagnosis, we are missing those Medicaid patients who fre-
quently cycle on and off insurance coverage. However, exclud-
ing these patients may have biased delays toward the null
because Medicaid patients tend to have more access issues in
health care than Medicare or privately insured patients.>°! An-
other limitation is that we could not identify whether surgical
interventions after melanoma diagnosis were associated with
other conditions not related to melanoma (eg, keratinocyte car-
cinomas). This misattribution would have biased results, lead-
ingtounderestimation of surgical delays. Some melanomas, par-
ticularly melanoma in situ, could have been treated with topical
immunotherapy with imiquimod, followed by surgical exci-
sion. These patients would have been classified as experienc-
ing treatment delay, but this would have been a planned, clini-
cally appropriate delay in care. We were unable to capture all
ofthe potential causes for delays; therefore, there may be some
unmeasured or unknown confounders, which could influence
the results. Also, variance resulting from the clustering of pa-
tients within clinics is not accounted for in our model and thus
our standard errors may be narrower than reality.
Understanding the causes for delay will be important to
find ways to correct this practice gap. Dermatologists diag-
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nose a majority of melanomas and are, therefore, the gate-
keepers to the melanoma care process. We found that pa-
tients diagnosed or surgically treated by a dermatologist had
a decreased likelihood of surgical delay. Increasing access to
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