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Background: Dermatologists remain unevenly distributed throughout the United States (US), leading to disparities in access to 
dermatologic care.
Objective: To evaluate geographic variation in patient interest in dermatology services and compare it to dermatologist supply to 
identify areas of potential unmet need.
Methods:  An ecological, cross-sectional study was conducted using Google Trends data from 2004 to 2023 to assess relative search 
volume (RSV) for “dermatologist” across US states. RSV was normalized and combined with dermatologist density data from the 
AAMC to generate a Relative Demand Index (RDI) for each state. Spearman’s rank correlation assessed associations between RDI, 
dermatologist supply, urbanization, and population size.
Results:  States with high RDI, such as Alabama and Mississippi, had high patient interest but low dermatologist density, suggesting 
workforce shortages. Conversely, states like Massachusetts and the District of Columbia had low RDI and high provider density. RDI 
showed a strong inverse correlation with dermatologist density (rs = -0.76, P<0.0001).
Limitations: This study relied on a keyword, Google-only search data, and assumed internet access. County-level nuances were not 
captured.
Conclusion: Significant geographic disparities in dermatologist availability and demand exist, highlighting the need for targeted 
workforce distribution strategies to ensure equitable access to dermatologic care.
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 ABSTRACT

 INTRODUCTION

In recent years, there has been a notable increase in attention 
to and financial support for dermatology.1,2 Skin conditions 
now rank as the fourth leading contributor to nonfatal 

disease burden globally, as measured by disability-adjusted 
life years.3 Dermatologists play a key role in identifying skin 
conditions that serve as early indicators of serious health 
conditions, and are crucial in enhancing the quality of life for 
patients by addressing the multisystem impacts of various 
dermatological conditions.3,4

Among 84.5 million Americans, a quarter of whom were affected 
by skin disease, the burden of dermatological conditions on 
the United States (US) healthcare system incurred $75 billion 
in 2013, encompassing medical, preventative, prescription, 
and non-prescription costs.5 According to the Association 
of American Medical Colleges (AAMC), the number of US 
dermatologists has shown a gradual increase over the past 
decade, reaching 12,516 in 2019, reflecting an average annual 
growth of 1.6% since 2010.2 Yet, the gap between urban and 
rural areas has widened, with an overall density slightly below 
the suggested 4.0 per 100,000 population to meet demand 
adequately.2,6,7 Despite these projections, dermatologists 

continue to be unevenly distributed across the US.6,7 Findings 
reported by the US Department of Health and Human Services in 
2016 indicated that dermatology is anticipated to be among the 
medical specialties facing the most significant national deficits 
by 2025, underscoring the high demand for dermatological 
care.8 

When exploring unmet patient needs, quantifying patient 
demand is essential for identifying actionable healthcare gaps. 
Google Trends is a platform that compiles and quantifies Google 
search data, providing population-level insight into search 
volumes by time and geography.9 Google Trends has been 
employed as a proxy to assess patient interest in healthcare 
services across several medical subspecialties, including 
orthopedic surgery, ophthalmology, and radiology.10–15 In the 
US, 58% of patients self-refer to physicians, often utilizing 
online resources to do so.13 Dermatology has been reported to 
be the most frequently searched medical specialty in the United 
States, and Google Trends is a powerful tool for estimating 
patient interest.13
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All correlation relationships were analyzed via Spearman’s rank 
correlation coefficient. Statistical significance was defined as a 
P-value <0.05.

This study adheres to the Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) guidelines for 
cross-sectional studies.

 RESULTS
State-by-State Characteristics
Table 1 presents the characteristics of each state, including 
population size, Google relative search volume, the number of 
dermatologists, physician density, and urbanization percentage. 
These variables offer insights into the demand for dermatologists 
across different regions.

In 2023, 13,133 dermatologists in total were actively practicing 
in the United States. The overall mean concentration of 
dermatologists was 3.68±1.52 per 10,000 people, ranging from 
10.3 in Washington, DC, to 2.0 in Nevada and Nebraska. By 
individual states, the highest concentrations of dermatologists 
per 10,000 people were in Washington, DC (10.3), Rhode Island 
(7.2), and Massachusetts (7.1), and the lowest concentrations 
were found in Oklahoma (2.1), Nevada (2.0), and Nebraska (2.0). 
The mean percentage of the state population living in urban 
areas was 72.98% and ranged from 100% in the District of 
Columbia to 35.1% in Vermont. 

The mean relative search volume was 59.33±14.95, with New 
Jersey (100), Alabama (86), and New York (84) having the 
highest, and Maine (34), North Dakota (29), and Vermont (28) 
having the lowest relative search volumes. The states with the 
highest RDI were Alabama (100), Mississippi (98), and Delaware 
(92), while the states with the lowest RDI were Vermont (25), 
Massachusetts (21), and the District of Columbia (21) (Figure 2). 

To our knowledge, no prior study has analyzed dermatologist 
supply and patient demand at the state level using Google 
Trends. This study aims to analyze and compare the density of 
dermatologists 

 MATERIALS AND METHODS
Google Trends search data were analyzed to gauge patient 
interest in dermatology services across the US.  The monthly 
search volumes for the term "dermatologist" in each state from 
January 1, 2004, to December 31, 2023, were divided by the 
total monthly Google searches within that state and averaged. 
This method yielded a relative value, indicating the search 
volume for key terms as a percentage of the state's total search 
volume. The resulting values were normalized on a scale of 0 
to 100 to create a Relative Search Volume (RSV) index, to allow 
for comparisons of searches across states.16 A higher RSV value 
suggests greater interest in dermatology, with 100 assigned to 
the state displaying the highest interest and 0 to the state with 
the lowest interest.

The number of practicing dermatologists in each state was 
determined using data from the AAMC's 2023 State Physician 
Workforce Data Report, which provides information on active 
physicians per specialty per state.17   This count was then divided 
by the 2023 United States Census Bureau state population 
estimates to calculate the density of dermatologists per 100,000 
individuals.

To assess the relative demand for dermatologists across states, 
a Relative Demand Index (RDI) was utilized, taking into account 
both supply (physician density per 100,000 people) and demand 
(RSV) within each state. A demand index (DI) for dermatologists 
was calculated per state by dividing the RSV by the concentration 
of dermatologists per 100,000 people. This demand index was 
normalized on a scale from 0 to 100 by individually dividing 
each state’s DI by the largest DI and multiplied by 100 to create 
the RDI (Figure 1).15,18  The RDI can also serve as an indicator of 
the abundance or shortage of dermatologists in a given state, 
with a higher RDI suggesting a relative shortage and a lower 
RDI indicating a relative abundance of dermatologists.  This 
methodology has been employed in similar analyses of RDI in 
other medical specialties.11,15,18–20

The urbanization percentage for each state was determined 
using data from the United States Census Bureau, which 
categorizes the total population into urban and rural areas.21 This 
involved dividing the population residing in urban areas by the 
total state population.

FIGURE 1. Calculation formula for state-by-state Relative Demand 
Index.

FIGURE 2. Map of the United States depicting Relative Demand Index 
(RDI) by state. Red indicates states with the highest RDI (relative 
shortage of dermatologists), and green indicates the lowest RDI 
(relative abundance).
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low dermatologist density (<2.6 per 100,000). These states are 
also less urbanized, indicating limited healthcare infrastructure 
in rural areas. Conversely, Delaware, despite high urbanization 
(82.6%), also has a high RDI due to relatively low dermatologist 
density, highlighting that care gaps exist when the workforce 
is insufficient.21 In contrast, states with low RDIs, such as 
Massachusetts and D.C., benefit from high dermatologist density 
(>4.0 per 100,000) and urbanization, increasing potential care 
access. Vermont, with low urbanization (35.1%), also has a low 
RDI, likely due to lower overall demand and moderate workforce 
availability (4.6 dermatologists per 100,000).21 Unsurprisingly, 
there was a strong negative correlation between dermatologist 
density and RDI (rs = -0.76, P<0.0001), and higher urbanization 
was linked to lower RDI, while rural states showed a higher 
RDI. However, the notable deviations from this generalization 
provide additional context when discussing dermatologist 
workforce needs. 

Previous analyses showed that 40% of American Academy 
of Dermatology (AAD) dermatologist members practice in 
the 100 densest 3-digit postal section codes, with 81% in the 
Northeastern US and 97% residing in the Boston metropolitan 
area or in Manhattan.7,23 The differential distribution is also 
present in dermatologic subspecialties, with workforce analyses 
showing that 96% of board-certified pediatric dermatologists and 
98% of inpatient dermatologists practice in urban/metropolitan 
areas.24,25 While this present analysis focused on trends at the 
state level, the data from this study further demonstrate the 
geographic maldistribution of dermatologists. 

The trends observed in this study align with dermatologists’ 
perceptions of physician availability. A 2017 AAD Practice Profile 
Survey revealed that dermatologists in rural communities are 
most likely to report a need for more dermatologists (48%), 
whereas urban (39%) and suburban dermatologists (32%) 
are consistently more likely to report an abundance.26   These 
findings support the RDI variations identified in this study, and 
the persistence of these trends suggests that redistribution 
efforts, such as incentives for dermatologists to practice in 
underserved areas or expanded use of teledermatology, are 
necessary to address differential access. 

Regional patterns across the US unveil further workforce 
imbalances (Figure 3). Rocky Mountain states like Montana, 
Wyoming, North Dakota, and South Dakota exhibit both low 
populations and RDIs, whereas neighboring states like Idaho 
and Nebraska, despite low populations, exhibit relatively higher 
RDIs (Table 1). The higher RDI in these states may be attributed 
to a combination of factors, including fewer dermatologists, 
greater RSVs, and the higher availability of dermatologists in 
neighboring states, fueling inquiries. Similar trends are seen 
in the low-population Northeastern states – Vermont, New 
Hampshire, and Maine. In the Northeast, high-population states 

To compare RDI and population size between states, we 
categorized them as follows:

• RDI: High (>75th percentile), Moderate (25th–75th
percentile), or Low (<25th percentile).

• Population Size: High (>75th percentile), Moderate
(25th–75th percentile), or Low (<25th percentile).

Analyzing RDI alongside the state populations revealed diverse 
patterns, categorized into six categories shared by at least three 
states, encompassing a total of 50 states and the District of 
Columbia.

Correlations Between State Characteristics
This study explored correlations between dermatologist con-
centration and various factors (Table 2). A weak non-significant 
postive correlation (rs=0.11, P=0.43) was found between der-
matologist concentration and relative search volume, while a 
strong positive correlation was observed with urban population 
percentage (rs=0.51, P<0.001).

Regarding RDI, a moderate positive correlation (rs=0.495, 
P=0.0002) with relative search volume suggests increased 
demand for dermatologists. Conversely, a strong negative cor-
relation was found with physician density (rs=-0.76, P<0.0001), 
indicating lower demand in areas with higher physician density. 
Additionally, a moderate negative correlation (rs=-0.27, P=0.05) 
with urban population percentage suggests lower demand in 
more urbanized areas.

 DISCUSSION
This study examines dermatologist supply and demand in 
the US, using patient interest as a proxy for need within the 
context of physician availability. Findings reveal disparities 
in dermatologist concentration and demand indices across 
different regions, uniquely considering population size and 
urbanization.

The relationships between RDI and dermatologist density 
illustrate the nuanced interplay between dermatologist demand 
and state populations. States with the highest RDIs, such as 
Alabama and Mississippi, demonstrate significant demand but 

TABLE 2.

Correlations Between Different State-by-State Characteristics

Correlation between Dermatologist Concentration with: rs

P 
(2-tailed)

Relative search volume 0.11 0.43

Urban population (%) 0.51 0.00014

Correlation between Relative Demand Index with:

Relative Search Volume 0.495 0.0002

State Population 0.034 0.78

Physician Density -0.76 <0.0001

Urban Population (%) -0.27 0.05
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TABLE 1.

State-by-state Characteristics Population, Search Volume, Dermatologists, and Urbanization, Listed by Decreasing Normalized RDI

State State Population
Google Relative 
Search Volume

No.
Dermatologists

Physician 
Density

Demand
Index

Relative Demand
Index Normalized

Urban
Population (%)

Alabama 5,108,468 86 133 2.6 33.0 100 57.7

Alaska 733,406 44 16 2.2 20.2 61 64.9

Arizona 7,431,344 59 255 3.4 17.2 52 89.3

Arkansas 3,067,732 57 78 2.5 22.4 68 55.5

California 38,965,193 43 1886 4.8 8.9 27 94.2

Colorado 5,877,610 46 247 4.2 10.9 33 86

Connecticut 3,617,176 79 197 5.4 14.5 44 86.3

Delaware 1,031,890 74 25 2.4 30.5 92 82.6

District of Columbia 678,972 70 70 10.3 6.8 21 100

Florida 22,610,726 75 1040 4.6 16.3 49 91.5

Georgia 11,029,227 71 294 2.7 26.6 81 74.1

Hawaii 1,435,138 54 64 4.5 12.1 37 86.1

Idaho 1,964,726 49 49 2.5 19.6 59 69.2

Illinois 12,549,689 57 501 4.0 14.3 43 86.9

Indiana 6,862,199 57 164 2.4 23.9 72 71.2

Iowa 3,207,004 49 79 2.5 19.9 60 63.2

Kansas 2,940,546 54 77 2.6 20.6 62 72.3

Kentucky 4,526,154 67 119 2.6 25.5 77 58.7

Louisiana 4,573,749 74 204 4.5 16.6 50 71.5

Maine 1,395,722 35 33 2.4 14.8 45 38.6

Maryland 6,180,253 81 305 4.9 16.4 50 85.6

Massachusetts 7,001,399 50 494 7.1 7.1 21 91.3

Michigan 10,037,261 62 370 3.7 16.8 51 73.5

Minnesota 5,737,915 43 233 4.1 10.6 32 71.9

Mississippi 2,939,690 80 73 2.5 32.2 98 46.3

Missouri 6,196,156 59 220 3.6 16.6 50 69.5

Montana 1,132,812 48 34 3.0 16.0 48 53.4

Nebraska 1,978,379 54 40 2.0 26.7 81 73

Nevada 3,194,176 51 64 2.0 25.5 77 94.1

New Hampshire 1,402,054 45 58 4.1 10.9 33 58.3

New Jersey 9,290,841 100 370 4.0 25.1 76 93.8

New Mexico 2,114,371 58 52 2.5 23.6 71 74.5

New York 19,571,216 84 1116 5.7 14.7 45 87.4

North Carolina 10,835,491 68 410 3.8 18.0 54 66.7

North Dakota 783,926 29 20 2.6 11.4 34 61

Ohio 11,785,935 60 420 3.6 16.8 51 76.3

Oklahoma 4,053,824 61 85 2.1 29.1 88 64.6

Oregon 4,233,358 39 160 3.8 10.3 31 80.5

Pennsylvania 12,961,683 73 550 4.2 17.2 52 76.5

Rhode Island 1,095,962 62 79 7.2 8.6 26 91.1

South Carolina 5,373,555 73 159 3.0 24.7 75 67.9

South Dakota 919,318 39 37 4.0 9.7 29 57.2

Tennessee 7,126,489 69 203 2.8 24.2 73 66.2

Texas 30,503,301 67 970 3.2 21.1 64 83.7

Utah 3,417,734 64 130 3.8 16.8 51 89.8

Vermont 647,464 38 30 4.6 8.2 25 35.1

Virginia 8,715,698 63 334 3.8 16.4 50 75.6

Washington 7,812,880 43 298 3.8 11.3 34 83.4

West Virginia 1,770,071 69 40 2.3 30.5 92 44.6

Wisconsin 5,910,955 41 231 3.9 10.5 32 67.1

Wyoming 584,057 53 17 2.9 18.2 55 62
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like Illinois, Michigan, Ohio, Pennsylvania, and New York showed 
low RDIs, likely due to their high population, relative physician 
density, and higher urbanization. Overall, while the calculated 
RDIs may suggest relatively less demand or a dermatologist 
abundance in both geographic clusters, it is evident that a 
maldistribution of dermatologists exists between them.

Limited access to dermatologic care has tangible consequences 
across several skin diseases, especially amongst rural 
and other underserved communities, potentially leading 
to life-threatening consequences for patients.7,27,28 Higher 
dermatologist density is associated with lower melanoma 
mortality rates, while rural areas have higher incidences of 
late-stage melanoma diagnoses.29,30 In parallel, greater survival 
rates for Merkel cell carcinoma have been observed in urban 
communities.31 Geographic disparities also impact psoriasis 
treatment, with increased biologic prescriptions in urban 
areas.32 Distinct geographic discrepancies in emergency room 
visits and prescription medication use in patients with atopic 
dermatitis were highlighted in one study, noting significant care 
disparities in the Midwest US.33 These care access trends, and 
their consequences, are especially concerning as the prevalence 
of skin diseases continues to rise.34 

In high-RDI states with low dermatologist density, primary 
care physicians (PCPs) often assume dermatologic care 
responsibilities. One study of 12,000 patients found that skin 
diseases comprise 12.4% of cases seen by family physicians, and 
another study showed that only 40% of dermatologic concerns 

were evaluated by specialists in underserved areas.35,36 As a 
result, non-specialists and PCPs must instead fill that care gap, 
with one-third of primary care visits addressing a dermatologic 
concern.36-38 Although PCPs play a valuable role in addressing 
basic dermatologic conditions, patients typically report higher 
confidence in dermatologists managing their care. Additionally, 
dermatologists’ training better equips them to provide more 
accurate diagnoses and comprehensive treatment.37 

Despite a 1.6% annual increase in dermatology residency 
positions since 2010, workforce distribution remains limited 
by training site availability and graduate preferences.39-41 
In the Northwest/Midwest cluster, only Nebraska has a 
residency program, while the Northeast cluster boasts seven 
to twelve programs per state. This discrepancy highlights 
the intricate relationship between state population size, RDI, 
and the availability of dermatology training programs.41 As 
dermatologists have been shown to prefer practicing near 
their training sites, as evidenced by a physician retention rate 
of 57.1% in the state in which residency was done, the scarcity 
of dermatologists in low-population states, especially rural 
regions, is directly linked to the paucity of academic institutions 
in these regions.41 

When considering barriers to rural recruitment, urban settings 
have been shown to align better with the professional 
and personal preferences of younger dermatologists.6 
Dermatologists also prefer to enter practice in private groups 
or academic centers and to have opportunities to perform 
procedural and cosmetic dermatology, all of which are 
concentrated in urban areas.2,6,28 These insights may serve as 
a launching point for longitudinal analyses of specific areas 
of need and places in which investment in the workforce may 
be most promising. Strategies to augment the availability of 
dermatologists in rural areas include promoting recruitment 
of trainees of rural origin, incorporating rural residency tracks 
in the residency curriculum, and establishing robust financial 
incentive programs to draw dermatologists to underserved 
areas. Of important note, telehealth holds the promise of 
improving dermatologic access in rural and remote areas. 
However, the availability of infrastructure needed for telehealth 
and familiarity with its use pose challenges.41-48

Limitations of our study include restricted keyword selection, 
which may have overlooked relevant terms, the inclusion of 
only patient-initiated searches, the reliance on internet search 
data, introducing a potential bias toward individuals with 
internet access, and the exclusion of other search engines. 
Lastly, while our state-level estimates fill a knowledge gap, they 
do not capture nuances at the sub-state, county, or city level due 
to the lack of a reliable number of dermatologists per state to 
perform these calculations. 

FIGURE 3. State-by-state comparison of relative demand index (RDI) 
and population (pop.) size in categories of low (<25 %ile), moderate 
(25–75 %ile), and high (>75 %ile) numbers, respectively. Each state is 
categorized by low, moderate, or high population size and RDI. The 
comparison reveals patterns of dermatologist demand relative to 
population density, helping to identify underserved regions.
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 CONCLUSION
In conclusion, our study provides objective data emphasizing 
that areas with the greatest demand and the greatest need for 
dermatologic care are subject to the lowest access. This first-of-
its-kind analysis of patient-directed demand and dermatologist 
resource distribution across states emphasizes the need for 
tailored strategies to address workforce imbalances. Integrating 
real-time demand data, like that presented in this study, 
with workforce planning helps to ensure equitable access to 
dermatological services. Future research should delve into 
the factors influencing searches for dermatologist supply 
and demand and incorporate these data to identify areas of 
workforce.
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