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The Influence of Dermatologist and Primary Care
Physician Visits on Melanoma Outcomes Among
Medicare Beneficiaries
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Background: Ambulatory visits to dermatologists and primary care physicians (PCPs) may improve mel-
anoma outcomes through early detection. We sought to measure the effect of dermatologist and PCP
visits on melanoma stage at diagnosis and mortality.

Methods: We used data from the database linking Surveillance Epidemiology and End Results (SEER)
and Medicare data (1994 to 2005) to examine patterns of dermatologist and PCP ambulatory visits be-
fore diagnosis for 18,884 Medicare beneficiaries with invasive melanoma or unknown stage at diagno-
sis. Visits were assessed during the 2-year time interval before the month of diagnosis. We examined
whether dermatologist and PCP visits were associated with diagnosis of thinner melanomas (defined as
local stage tumors having Breslow thickness <1 mm) and lower melanoma mortality.

Results: Medicare beneficiaries visiting both a dermatologist and PCP before diagnosis had greater
odds of diagnosis of a thin melanoma (adjusted odds ratio, 1.26; 95% confidence interval, 1.12—1.41)
and lower melanoma mortality (adjusted hazard ratio 0.66, 95% confidence interval, 0.57—0.76) com-
pared with those without such visits. The mortality findings were attenuated once stage at diagnosis was

adjusted for in the multivariable model.

Conclusion: Improved melanoma outcomes among Medicare beneficiaries may depend on adequate
access and use of dermatologist and PCP services. (J Am Board Fam Med 2013;26:637-647.)
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There were more than 70,000 new cases of mela-
noma diagnosed in 2011, with almost 9,000
deaths.! Both the incidence and mortality of mel-
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anoma have continually increased for the past 30
years.! The prognosis of melanoma is highly depen-
dent on the stage at which it is diagnosed. Thin
lesions (Breslow thickness <1 mm) have 10-year sur-
vival rates approaching 90%, whereas 10-year survival
for people with metastatic disease is <20%.’
Physicians may affect stage at diagnosis by provid-
ing skin screenings and by promptly evaluating le-
sions discovered by patients.’ Studies have found
that melanomas detected by dermatologists are thin-
ner than those identified by patients.*” Other studies
have shown that geographic areas having greater
numbers of dermatologists and primary care physi-
cians have detection of melanoma at an earlier
stage.”'% Despite this, no studies to date have dem-

See Related Commentary on
Page 623.
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onstrated reduced mortality from skin screenings, and
the US Preventive Services Task Force concluded
that there is currently insufficient evidence to recom-
mend routine skin screening.'!

Previous studies examining the effects of physician
services have had important limitations. Studies link-
ing increasing physician supply to improved mela-
noma outcomes are subject to ecological fallacy: it is
not possible to determine whether individuals with
better outcomes in these studies are the same individ-
uals who received more care from physicians. Studies
linking physician supply to specific health outcomes
may be confounded by socioeconomic status, which
often is correlated with physician supply. In addition,
studies examining physician services often fail to be
population based.*%’

Understanding the affect of physician services on
melanoma outcomes is important as our health care
system evolves. The supply of primary care physicians
as a percentage of the US physician workforce is in
steep decline.'” Some have questioned whether the
supply of dermatologists is adequate to meet de-
mand."*'* Some studies suggest that patients may
face delays obtaining dermatologic care,'” which
could result in poor melanoma outcomes.'®

We used data from the Surveillance, Epidemiol-
ogy and End Results program (SEER)-Medicare
linked database to examine patterns of physician am-
bulatory care before diagnosis and its effect on mel-
anoma outcomes. We hypothesized that patients re-
ceiving dermatologic care before diagnosis would
have an earlier stage at diagnosis and improved mel-
anoma survival. We also hypothesized that primary
care visits before diagnosis would similarly be associ-
ated with improved melanoma outcomes.

Methods

Study Sample

This study used a retrospective cohort design to
assess physician services and melanoma outcomes
using the 2008 SEER-Medicare linked dataset. Pa-
tients diagnosed with their first cancer as mela-
noma within the SEER program between April
1994 and December 2005 represented the cohort
of interest (n = 81,505). Those previously diag-
nosed with cancers (other than nonmelanoma skin
cancers) were excluded. We also excluded patients
who were diagnosed with other cancers within a
year after their diagnosis of primary melanoma
(n = 8267). Most people qualify for Medicare at

age 65, and to help ensure that subjects had at least
24 months of Medicare claims before their cancer
diagnosis we excluded subjects diagnosed with mel-
anoma before age 67 (n = 24,809). Because of
clinical complexity, we excluded people who were
eligible for Medicare because of end-stage renal
disease (n = 22). Consistent with other SEER stud-
ies,'” we also excluded melanoma cases in which
the diagnosis was based solely on death certificates
or made at autopsy (n = 182). Since we examined
Medicare claims of patients in the 24-month period
before the month of diagnosis, we further excluded
subjects enrolled in a Medicare health maintenance
organization within the 24 months before their
cancer diagnosis (n = 13,956) because these sub-
jects have no claims history during the period of
their enrollment in the health maintenance organi-
zation. We also excluded subjects who did not have
continuous Medicare Part A and Part B coverage
during the 24 months before diagnosis (n = 2894).
Finally, because the malignant potential of in situ
melanomas is uncertain, we excluded people with in
situ lesions (n = 12,491), leading to our final ana-
Iytic sample (n = 18,884). This study was approved
by the appropriate institutional review boards.

Ambulatory Care Visits

There is significant empiric evidence that preventive
care in general, and cancer screening in particular, is
overwhelmingly delivered in the ambulatory set-
ting.'® % We therefore examined Medicare claims
(National Claims History database) for the following
ambulatory-based evaluation and management ser-
vices representing physician office visits: 99201 to
99205, 99211 to 99215, 99354 to 99359 (patient of-
fice visits); 99241 to 99245, 99271 to 99275 (outpa-
tient consultations); 99301 to 99303, 99311 to 99313,
99315 to 99316, 99312 to 99323, 99331 to 99333
(nursing/boarding facility visits); 99341 to 99345,
99347 to 99350 (home visits); 99387, 99397, 99401 to
99402, 99411, 99412, 99420, 99429 (preventive care
visits) 99450, 99455, and 99456 (Disability evalua-
tions).

Similar to prior research, we identified the phy-
sician specialty associated with each claim using the
Health Care Financing Administration Medicare
provider specialty field found among claims in the
National Claims History database.?’-*® We defined
primary care providers as those having the follow-
ing specialties: general practice, family medicine,
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primary care internal medicine, geriatric medicine,
and obstetrics/gynecology (OB/GYN). We classi-
fied OB/GYN as primary care because 64.3% of
visits to such physicians by older women are for
routine follow-up or preventive care.”’ Because
there may be controversy regarding the primary
care role of OB/GYN for older women, we re-
peated our analysis excluding OB/GYN from our
definition of primary care.

For each subject, we determined whether there
was an ambulatory claim for either a primary care
physician (PCP) or dermatologist during a 24-
month period before the month of melanoma di-
agnosis. Our measures of dermatologist and PCP
visits were intended to reflect regular ongoing care
rather than care specifically associated with diag-
nosing melanoma. On the basis of the claims his-
tory, each subject was placed into 1 of 4 mutually
exclusive categories: previous visit to PCP, previous
visit to dermatologist, previous visits to both PCP
and dermatology, and no previous visits to either
PCP or dermatology.

Thin Melanoma Diagnosis and Mortality

We examined the likelihood that subjects were di-
agnosed with thin melanomas. We classified thin
melanomas as localized lesions with Breslow thick-
ness <1 mm. Subjects classified as having non—thin
melanomas included those with regional disease
(regional lymph nodes or satellite nodules) or dis-
tant metastatic disease at diagnosis. The non—thin
melanomas classification also included those having
localized lesions at a depth that was intermediate
(Breslow thickness 1-2 mm) or thick (Breslow
thickness >2 mm) because of their less favorable
prognosis.*

The SEER registry also provided data on vital
status for all subjects through 2005. Date and un-
derlying cause of death were obtained through
linkages with state vital statistics. Survival was mea-
sured from date of diagnosis to date of death or last
known follow-up (December 31, 2005). For assess-
ment of melanoma mortality, those people who
died of causes other than melanoma or who were
alive on December 31, 2005, were censored. The
median follow-up time (time from diagnosis till
death or last follow-up) was 31 months.

Statistical Analysis
We examined the relationship between previous
PCP and dermatologist visits and diagnosis of

thin melanomas using multivariable logistic re-
gression. Patients with missing stage at diagnosis
were excluded from this analysis (n = 982). We
examined the odds of thin melanoma diagnosis
(and 95% confidence intervals [Cls]) for the 4
categories of previous PCP and dermatologist
visits: neither PCP nor dermatologist, PCP only,
dermatologist only, and both PCP and dermatol-
ogist. The following variables were used as po-
tential confounders in multivariable models: age
at diagnosis, sex, race/ethnicity (derived from
SEER variables), marital status at diagnosis, cen-
sus-derived measures of median household in-
come at the zip code level (categorized by quin-
tiles within  each registry), educational
attainment at the zip code level (percentage of
people with less than a high school education,
categorized by quintiles within each registry),
year of diagnosis, metropolitan statistical area,
SEER geographic registry, Charlson comorbid-
ity index’*** (determined from both inpatient
and outpatient claims), prior influenza vaccina-
tion (as a marker of preventive behaviors),’**
and histologic category.

The relationship between PCP/dermatologist
visits and melanoma mortality was analyzed using
Kaplan-Meier survival curves and Cox proportional
regression models adjusting for the potential con-
founding factors described above. The propor-
tional hazards assumption was checked by the
graphical and numerical method developed by Lin
et al.>’ In our analysis of mortality, we controlled
for differences in treatment modalities recorded in
SEER, including surgery (surgery with wide exci-
sion [>1.0 cm], surgery without wide excision or
with unknown margins, none or unknown surgery),
receiving lymph node resection (including sentinel
lymph node), and receiving radiation therapy. To
determine whether observed associations between
physician visits and lower melanoma mortality were
explained primarily by earlier stage at diagnosis,
multivariable Cox models were first performed, ex-
cluding stage at diagnosis and then repeated with
stage. The degree to which the hazard ratios differ
between these 2 models is an indication of how
much of the mortality differences are the result of
earlier stage at diagnosis. All analyses were per-
formed using SAS software version 9.3 (SAS Insti-
tute Inc., Cary, NC) or R software version 2.15.0
(available from http://www.r-project.org/).
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Results

Diagnosis of Thin Melanoma

The mean age of the sample subjects was 76.9 years
(standard deviation, 6.6 years) and 11,283 of 18,884
subjects (59.7%) were men (Table 1). Almost half
of the subjects had melanoma diagnosed as invasive
but thin lesions. Most subjects diagnosed with mel-
anoma had claims for previous visits with a PCP,
either alone or in conjunction with a dermatologist.
For 2419 of the 18,884 subjects (12.8%), however,
there was no claim for PCP or dermatologist ser-
vices in the 24-month period before diagnosis. Of
those who had a prior visit with a PCP (n =
15,471), 5920 (38.3%) had a dermatology visit. Of
those who did not have a prior visit with a PCP
(n = 3413), 994 (29.1%) had a dermatology visit
(P = <.0001, ¥* test, for differences in dermatol-
ogy visits by PCP visit).

Subjects having both a PCP and dermatologist
visit, or just a PCP visit, in the 24-month period
before diagnosis were more likely to have a diag-
nosis of thin melanoma compared with subjects
without any visits (Table 2). When adjusting for
potential confounders, those having both PCP and
dermatologist visits before diagnosis had 26%
greater odds of a thin melanoma diagnosis. Other
predictors of thin melanoma diagnosis included
younger age, more recent time of diagnosis, lower
comorbid illness burden, prior influenza vaccina-
tion, white race (black race, Hispanic ethnicity, and
Asian/American Indian/Pacific Islander were less
likely to have early stage diagnosis), being married,
and living in a zip code with higher educational
attainment. Excluding OB/GYN from our defini-
tion of PCP visits had no effect on our findings.
There was no difference in the odds of thin mela-
noma diagnosis when comparing patients with a
dermatologist visit only versus PCP visit only (ad-
justed odds ratio, 1.07; 95% CI, 0.92-1.25).

Mortality

Vital status for all study patients (n = 18,884) at the
end of follow-up was as follows: alive, n = 12,820
(67.9%); died of melanoma, n = 2083 (11.0%);
died of other causes, n = 3853 (20.4%); unknown if
died, n = 128 (0.7%). The proportions of persons
dying of melanoma by category of physician utili-
zation were as follows; PCP, 1,133 deaths per 9,485
persons (11.9%); dermatologist, 100 deaths per 981
persons (10.2%); both PCP and dermatologist, 481

Table 1. Characteristics of Study Subjects Diagnosed
with Melanoma (n = 18,884)
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Patients
Characteristics No. %
Prior physician visits
Neither PCP nor dermatologist 2,419 12.8
PCP only 9,551 50.6
Dermatologist only 994 5.3
Both PCP and dermatologist 5,920 31.3
Age at diagnosis (years)
67-75 8,676 45.9
76-85 7,847 41.6
=86 2361 125
Sex
Male 11,283 59.7
Female 7,601 40.3
Race/ethnicity
Non-Hispanic white 17,866 94.6
Bon-Hispanic black 115 0.6
Hispanic 308 1.6
Asian/American Indian/Pacific Islander 110 0.6
Other 485 2.6
Marital status
Single (never married) 1,129 6.0
Married 9,500 50.3
Separated/divorced 671 3.6
Widowed 3,640 193
Unknown 3,944 20.9
MSA of residence
Large metropolitan 10,570 56.0
Metropolitan 5,552 29.4
Urban 1,117 5.9
Less urban 1,294 6.9
Rural 350 1.9
Unknown 1 0.0
Year of diagnosis
1994-1997 3,359 17.8
1998-2000 3,802 20.1
2001-2005 11,723 62.1
Histologic type
Melanoma NOS 8,911 47.2
Nodular melanoma 1,764 9.3
Superficial spreading 4,579 24.2
Lentigo maligna 2,220 11.8
Acral melanoma 266 14
Other 1,144 6.1
Stage at diagnosis*
Local, thin 8,981 47.6
Local, intermediate 3,242 17.2
Local, thick 2,006 10.6
Regional 2,766 14.6
Distant 907 4.8
Unknown 982 5.2
Continued
http://www.jabfm.org

yBuAdod Aq paloaloid 1senb Ag 520g Ae € uo /Bio"wigel mmw/:dny wouy papeojumoq “£T0Z JoqUIBAON 2 U0 Z700ET 90°€TOZ Wydel/zzTe 0T Se paysiiand 1siy :paiN We- pJeog Wy


http://www.jabfm.org/

Table 1. Continued

Patients

Characteristics No. %
Charlson Comorbidity Index

0 11,324 60.0

1 4,317 22.9

=2 3,243 17.2
Influenza vaccination 8,017 42.5

No 10,867 57.5

Yes
Surgery

Surgery with wide margin 10,893 57.7

Surgery without wide margin 6,471 34.3

No surgery 1,454 7.7

Unknown surgery 66 0.3
Lymph nodes removed

Yes 4,213 223

No 14,328 75.9

Unknown 343 1.8
Radiation

Yes 488 2.6

No 18,135 96.0

Unknown 261 1.4

*Thin lesions are defined as Breslow thickness <1 mm, inter-
mediate are 1 to 2 mm, and thick are >2 mm.

MSA, metropolitan statistical area; NOS, not otherwise speci-
fied; PCP, primary care physician.

deaths per 5,888 persons (8.2%); and neither, 369
deaths per 2,402 persons (15.4%). Survival varied
by category of physician utilization (P < .0001, log
rank test) (Figure 1).

In the analysis adjusting for all factors except
stage (model 1), prediagnostic visits to PCPs alone
or both PCPs and dermatologists were significantly
associated with reductions in melanoma mortality
(Table 3). Prediagnostic visits to both dermatolo-
gists and PCPs were associated with 34% lower
melanoma mortality (adjusted hazard ratio, 0.66;
95% CI, 0.57-0.76). These findings were attenu-
ated once stage at diagnosis was included in the
model (model 2), but remained significant, reflect-
ing the potential effects of physician visits in reduc-
ing mortality beyond those associated with earlier
stage diagnosis. Other factors associated with re-
duced mortality included female sex, younger age,
being married, lower comorbid burden, and having
favorable histologic subtypes, such as lentigo ma-
ligna or superficial spreading melanoma. When re-
peating our analysis to exclude OB/GYN from our
definition of primary care, we found that in model

2 visits to PCPs only were no long statistically
significant. There was no substantive difference in
results for model 1.

Discussion

Subjects having ambulatory visits to both PCPs and
dermatologists before diagnosis were more likely to
be diagnosed with thin melanomas. Likewise, those
having previous visits to both PCPs and dermatol-
ogists had 34% lower melanoma mortality, a find-
ing that was explained in part, but not entirely, by
earlier stage diagnosis.

Physicians can theoretically affect melanoma
mortality through screening exams of asymptom-
atic patients, timely evaluation of lesions discovered
by patients, and patient education about melanoma.
Lesions identified by physicians tend to be thinner
than those discovered by patients.®~**%3 Our re-
sults support the hypothesis that ambulatory phy-
sician visits are associated with thinner melanoma
diagnosis and subsequent improved melanoma sur-
vival.

Studies have suggested that dermatologists pro-
vide greater accuracy during skin examinations*’
and diagnose melanoma at earlier stage than other
physicians.*' Our study did not find any difference
in stage at diagnosis for subjects having ambulatory
visits to only dermatologists compared with those
having visits only to PCPs. The best outcomes,
however, were seen among patients who had pre-
vious ambulatory visits to both dermatologists and
PCPs, suggesting that these services can comple-
ment one another. For example, PCPs may facili-
tate referrals to dermatologists, and we found that
dermatologist visits were more common for pa-
tients who had seen PCPs before diagnosis.

Although dermatologists may provide more ac-
curate skin examinations relative to PCPs, some
have argued that their affect is more limited be-
cause of fewer contacts with patients and thus fewer
opportunities to diagnose melanoma.** Our results
are consistent with this argument: more than half of
the patients diagnosed with melanoma had contact
with only their PCP in the 24-month period before
diagnosis. It is uncertain whether educational pro-
grams can improve the diagnostic accuracy of skin
examinations by PCPs* and whether such screen-
ings can ultimately improve outcomes.**

The association between PCP and dermatolo-
gist visits and lower melanoma mortality seemed to
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Table 2. Predictors of Thin Melanoma Diagnosis in Patients Using Multivariable Logistic Regression (n = 17,902)*

Thin Melanomas
n/N % Adjusted Odds Ratio 95% Wald CL
Prior physician visits
Neither PCP nor dermatologist 1,025/2,271 45.1 1.00 Referent
PCP only 4,420/9,122 48.5 1.08 0.98-1.21
Dermatologist only 479/929 51.6 1.17 0.98-1.38
Both PCP and dermatologist 3,057/5,580 54.8 1.26 1.12-1.41
Age at diagnosis (years)
67-75 4,543/8,266 55.0 1.00 Referent
76-85 3,560/7,434 47.9 0.78 0.73-0.84
=86 878/2,202 39.9 0.58 0.52-0.65
Sex
Male 5,407/10,717 50.5 1.00 Referent
Female 3,574/7,185 49.7 1.06 0.99-1.14
Race/ethnicity
Non-Hispanic white 8,500/16,954 50.1 1.00 Referent
Non-Hispanic black 29/108 26.9 0.53 0.33-0.85
Hispanic 99/290 34.1 0.63 0.49-0.83
Asian/American Indian/Pacific Islander 31/98 31.6 0.51 0.32-0.82
Other 322/452 71.2 1.79 1.43-2.26
Marital status at diagnosis
Married 4,394/9,108 48.2 1.00 Referent
Never married 449/1,060 42.4 0.86 0.74-0.98
Separated/divorced 272/640 42.5 0.81 0.68-0.97
Widowed 1,306/3,415 38.2 0.80 0.72-0.88
Unknown 2,560/3,679 69.6 2.22 2.02-2.43
Education level of residence
Quintile 1 (lowest) 1,607/3,637 44.2 1.00 Referent
Quintile 2 1,786/3,668 48.7 1.06 0.95-1.18
Quintile 3 1,741/3,476 50.1 1.14 1.01-1.29
Quintile 4 1,871/3,560 52.6 1.18 1.04-1.35
Quintile 5 (highest) 1,909/3,446 554 1.25 1.08-1.46
Median income of residence
Quintile 1 (lowest) 1,734/3,795 45.7 1.00 Referent
Quintile 2 1,817/3,699 49.1 1.04 0.94-1.17
Quintile 3 1,715/3,461 49.6 1.01 0.89-1.14
Quintile 4 1,813/3,530 514 1.01 0.89-1.15
Quintile 5 (highest) 1,835/3,302 55.6 1.11 0.94-1.29
MSA residence
Large metropolitan 5,037/10,002 504 1.00 Referent
Metropolitan 2,688/5,299 50.7 0.95 0.86-1.05
Urban 508/1,058 48.0 0.92 0.78-1.09
Less urban 596/1,212 49.2 1.05 0.88-1.24
Rural 152/330 46.1 0.98 0.75-1.29
Year of diagnosis
1994-1997 1,465/3,155 46.4 1.00 Referent
1998-2000 1,758/3,569 49.3 1.16 1.04-1.29
2001-2005 5,758/11,178 51.5 1.30 1.18-1.44
Continued
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Table 2. Continued

Thin Melanomas
n/N % Adjusted Odds Ratio 95% Wald CL
Histologic type
Melanoma NOS 3,894/8,148 47.8 1.00 Referent
Nodular melanoma 180/1,732 10.4 0.14 0.12-0.17
Superficial spreading 2,932/4,514 65.0 2.09 1.93-2.26
Lentigo maligna 1,588/2,145 74.0 3.25 2.90-3.63
Acral melanoma 78/260 30.0 0.61 0.46-0.80
Other 309/1,103 28.0 0.44 0.38-0.51
Charlson Comorbidity Index
0 5,633/10,756 52.4 1.00 Referent
1 1,977/4,086 48.4 0.87 0.80-0.94
=2 1,371/3,060 44.8 0.80 0.73-0.88
Influenza vaccination
No 3,586/7,577 47.2 1.00 Referent
Yes 5,395/10,325 523 1.13 1.05-1.21

Note: The Surveillance Epidemiology and End Results registry was adjusted for, but results are not presented.
*Excluding people with unknown stage at diagnosis. Thin lesions are defined as Breslow thickness <1 mm.
CL, confidence limits; MSA, metropolitan statistical area; NOS, not otherwise specified; PCP, primary care physician.

be mediated in part by earlier stage diagnosis. PCP
and dermatologist visits after diagnosis could also
theoretically affect adherence to melanoma treat-
ment and subsequent surveillance, but this was not
examined in our study. Whether ambulatory visits
to dermatologists and PCPs after diagnosis affects
treatment or surveillance of melanoma is unknown.

Some have argued that greater physician surveil-
lance is leading to overdiagnosis of melanoma, detect-
ing early stage melanomas with limited malignant

Figure 1. Melanoma-specific survival. PCP, primary
care physician.
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potential.¥*  Overdiagnosis of cancer is suspected

when there is an increased incidence of early stage
cancers but no corresponding increase in late-stage
disease or cancer mortality.** While overdiagnosis is
one potential explanation for our findings, the in-
creasing incidence of melanoma in patients 65 years
and older has been accompanied by increased inci-
dence of late-stage disease and melanoma mortality.*’

A diagnosis of thin melanoma was associated
with younger age, lower comorbidity, prior influ-
enza vaccination, being married, living in a zip code
with higher educational attainment, and more re-
cent diagnosis. A diagnosis of non—thin melanoma
was more common among minorities, including
African Americans, Asian/American Indian/Pacific
Islanders, and Hispanics. In prior studies, late-stage
melanoma diagnosis has been similarly associated
with older age,® being unmarried,*** lower socio-
economic status,’’? and lack of health insur-
ance,”®* The trend over time of diagnosis at an
earlier stage may be the result of improved detec-
tion of melanomas or could be explained in part by
improved SEER reporting of early stage lesions.’”

This study has a number of limitations that
should be considered when interpreting the find-
ings. First, this study was limited to patients ages 67
years and older with Medicare fee-for-service in-
surance and living in SEER registries, and findings
may be different for other populations. Associa-
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Table 3. Factors Associated with Melanoma Mortality in Patients (n = 18,884)*

Characteristics

Unadjusted Model

Multivariable Model 17

Multivariable Model 2*

Prior physician visits
Neither PCP nor dermatologist
PCP only
Dermatologist only
Both PCP and dermatologist

Age at diagnosis (years)
67-75
76-85
=86

Sex
Male
Female

Race/ethnicity
Non-Hispanic white
Non-Hispanic black
Hispanic
Asian/American Indian/Pacific Islander
Other

Marital status
Married
Never married
Separated/divorced
Widowed
Unknown

Education level of residence
Quintile 1 (lowest)
Quintile 2
Quintile 3
Quintile 4
Quintile 5 (highest)

Median income of residence
Quintile 1 (lowest)
Quintile 2
Quintile 3
Quintile 4
Quintile 5 (highest)

MSA residence
Large metropolitan

1.00 (referent)

0.82 (0.73-0.93)
0.69 (0.55-0.86)
0.59 (0.51-0.67)

1.00 (referent)
1.29 (1.17-1.42)
1.94 (1.71-2.21)

1.00 (referent)
0.79 (0.72-0.87)

1.00 (referent)

233 (1.59-3.41)
1.67 (1.26-2.20)
1.71 (1.09-2.69)
0.11 (0.05-0.24)

1.00 (referent)

1.51 (1.29-1.77)
1.22 (0.98-1.51)
1.45 (1.31-1.61)
0.36 (0.30-0.42)

1.00 (referent)

0.79 (0.70-0.90)
0.85 (0.75-0.97)
0.79 (0.69-0.90)
0.69 (0.60-0.79)

1.00 (referent)

0.87 (0.76-0.99)
0.91 (0.80-1.03)
0.91 (0.80-1.04)
0.69 (0.60-0.79)

1.00 (referent)

1.00 (referent)

0.84 (0.74-0.95)
0.79 (0.63-1.00)
0.66 (0.57-0.76)

1.00 (referent)
1.21 (1.10-1.33)
1.76 (1.53-2.02)

1.00 (referent)
0.71 (0.65-0.79)

1.00 (referent)

1.22 (0.82-1.82)
1.21 (0.91-1.62)
1.53 (0.95-2.44)
0.16 (0.07-0.36)

1.00 (referent)

1.33 (1.13-1.56)
1.25 (1.00-1.55)
1.30 (1.16-1.46)
0.40 (0.34-0.47)

1.00 (referent)

0.93 (0.81-1.07)
0.91 (0.78-1.06)
0.98 (0.83-1.16)
0.91 (0.75-1.12)

1.00 (referent)

0.91 (0.79-1.04)
0.97 (0.83-1.14)
1.04 (0.87-1.23)
0.86 (0.70-1.07)

1.00 (referent)

1.00 (referent)

0.87 (0.77-0.99)
0.80 (0.64-1.01)
0.72 (0.62-0.83)

1.00 (referent)
1.08 (0.98-1.19)
1.38 (1.20-1.59)

1.00 (referent)
0.70 (0.63-0.77)

1.00 (referent)

1.11 (0.75-1.65)
1.01 (0.76-1.35)
1.37 (0.85-2.20)
0.22 (0.10-0.49)

1.00 (referent)

1.31 (1.11-1.54)
1.21 (0.97-1.51)
1.24 (1.10-1.39)
0.55 (0.46-0.65)

1.00 (referent)

0.96 (0.83-1.11)
0.97 (0.83-1.13)
1.00 (0.85-1.18)
1.00 (0.82-1.23)

1.00 (referent)

0.94 (0.81-1.08)
1.03 (0.88-1.21)
1.10 (0.93-1.30)
0.90 (0.73-1.11)

1.00 (referent)

Metropolitan 1.09 (0.99-1.21) 0.99 (0.87-1.13) 1.01 (0.88-1.15)
Urban 1.18 (0.98-—1.40) 1.15 (0.93-1.42) 1.14 (0.93-1.41)
Less urban 1.18 (1.00-1.39) 1.13 (0.91-1.40) 1.09 (0.88-1.36)
Rural 0.88 (0.61-1.25) 0.78 (0.53-1.16) 0.83 (0.56-1.23)
Year of diagnosis
1994-1997 1.00 (referent) 1.00 (referent) 1.00 (referent)
1998-2000 0.90 (0.80-1.02) 0.86 (0.76-0.98) 0.93 (0.81-1.05)
2001-2005 0.94 (0.84-1.05) 0.85 (0.75-0.97) 0.90 (0.79-1.03)
Continued
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Table 3. Continued

Characteristics

Unadjusted Model

Multivariable Model 17

Multivariable Model 2*

Histology type
Melanoma, NOS
Nodular melanoma
Superficial spreading
Lentigo maligna
Acral melanoma
Other

Stage at diagnosis®
Local, thin
Local, intermediate
Local, thick
Regional/distant
Unknown

Charlson Comorbidity Index
0
1
2+

Influenza vaccination
No
Yes

Surgery

Surgery without wide margin

Surgery with wide margin
No/unknown surgery
Lymph node removal
No/unknown
Yes
Radiation therapy
No/unknown
Yes

1.00 (referent)

1.74 (1.55-1.95)
0.35 (0.31-0.40)
0.14 (0.10-0.19)
1.11 (0.82-1.50)
0.98 (0.83-1.16)

1.00 (referent)

3.00 (2.43-3.70)

8.62 (7.11-10.45)
26.82 (22.81-31.55)
12.68 (10.31-15.60)

1.00 (referent)
1.20 (1.08-1.34)
1.48 (1.32-1.66)

1.00 (referent)
0.79 (0.72-0.86)

1.00 (referent)
0.95 (0.85-1.05)
6.52 (5.79-7.35)

1.00 (referent)
1.42 (1.28-1.56)

1.00 (referent)
10.12 (3.88-11.54)

1.00 (referent)

1.90 (1.68-2.14)
0.51 (0.44-0.59)
0.21 (0.16-0.28)
1.05 (0.77-1.44)
1.05 (0.88-1.25)

1.00 (referent)
1.15 (1.03-1.28)
1.42 (1.26-1.61)

1.00 (referent)
0.91 (0.83-0.99)

1.00 (referent)
0.75 (0.67-0.83)
4.50 (3.94-5.13)

1.00 (referent)
1.31 (1.18-1.45)

1.00 (referent)
3.65 (3.15-4.22)

1.00 (referent)

1.14 (1.00-1.29)
0.72 (0.63-0.83)
0.39 (0.29-0.53)
0.93 (0.68-1.27)
0.76 (0.64-0.91)

1.00 (referent)
2.70 (2.18-3.35)
6.65 (5.43-8.14)

16.48 (13.79-19.70)

6.03 (4.81-7.56)

1.00 (referent)
1.18 (1.06-1.31)
1.29 (1.15-1.45)

1.00 (referent)
0.97 (0.89-1.07)

1.00 (referent)
0.75 (0.67-0.84)
2.51(2.19-2.88)

1.00 (referent)
0.78 (0.70-0.87)

1.00 (referent)
2.16 (1.87-2.50)

*After excluding people with in situ lesions but including those with unknown stage. Mortality refers to melanoma specific mortality,

not all-cause mortality.

"Model 1 adjusted for all factors shown in table plus Surveillance Epidemiology and End Results registry but did not adjust for stage

at diagnosis.

*Model 2 further adjusted model 1 for stage at diagnosis.

SThin lesions are defined as Breslow thickness <1 mm, intermediate are 1 to 2 mm, and thick are >2 mm.
MSA, metropolitan statistical area; NOS, not otherwise specified; PCP, primary care physician.

tions between physician visits and lower mortality
could result if healthier people are more likely to
visit PCPs. Our models adjusted for prior influenza
vaccination as a proxy for healthy behaviors in
effort to minimize this potential bias, but residual
confounding is still possible. The SEER-Medicare
database lacks potentially important confounders.
For example, we lacked data on severity of comor-
bid illness, which could affect survival, and data on
melanoma risk factors (skin type, precursor lesions,
etc.) that could affect stage at diagnosis. Nor did we
have detailed information on the specific nature

of the physician visits assessed or the reasons that
patients were seeing dermatologists.

Conclusion

We found that previous ambulatory visits to both
dermatologists and PCPs were associated with a
greater likelihood of a diagnosis of thin melanoma
and reduced melanoma mortality. People with pre-
vious visits to both a dermatologist and a PCP had
the best melanoma outcomes. Further study is war-
ranted to understand the effect of physician utili-
zation on melanoma outcomes.
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