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ORIGINAL RESEARCH

Mobile applications (apps) have been a growing part of medicine for 
the last decade. Our cross-sectional online survey studied the role of 
apps in dermatology resident training. The demographic results and 
response rate suggest that our study sample is representative of the 
target population of dermatology residents in America. Our survey 
highlights the increasing role of apps in dermatology resident training, 
differences in priorities among different years of residency, and differ-
ences in information utilization between sexes. This knowledge should 
help guide standardization, quality assurance, and formal integration 
of medical mobile apps into traditional dermatology teaching.

Cutis. 2021;108:102-105.

Mobile applications (apps) have been a growing part 
of medicine for the last decade. In 2020, more than 
15.5 million apps were available for download,1 

and more than 325,000 apps were health related.2 Much 
of the peer-reviewed literature on health-related apps 
has focused on apps that target patients. Therefore, we 
studied apps for health care providers, specifically derma-
tology residents of different sexes throughout residency.  

We investigated the role of apps in their training, including 
how often residents consult apps, which apps they utilize, 
and why.

Methods
An original online survey regarding mobile apps was 
emailed to all 1587 dermatology residents in America by the 
American Academy of Dermatology from summer 2019 to  
summer 2020. Responses were anonymous, voluntary, 
unincentivized, and collected over 17 days.  To protect 
respondent privacy, minimal data were collected regard-
ing training programs; geography served as a proxy for 
how resource rich or resource poor those programs may 
be. Categorization of urban vs rural was based on the 
2010 Census classification, such that Arizona; California; 
Colorado; Connecticut; Florida; Illinois; Maryland; 
Massachusetts; New Jersey; New York; Oregon; Puerto 
Rico; Rhode Island; Texas; Utah; and Washington, DC, 
were urban, and the remaining states were rural.3

We hypothesized that VisualDx would be 1 of  
3 most prevalent apps; “diagnosis and workup” and “self- 
education” would be top reasons for using apps; “up-to-
date and accurate information” would be a top 3 consider-
ation when choosing apps; the most consulted resources 
for clinical experiences would be providers, followed by 
websites, apps, and lastly printed text; and the percentage 
of clinical experiences for which a provider was consulted 
would be higher for first-year residents than other years 
and for female residents than male residents.

Fisher exact 2-tailed and Kruskal-Wallis (KW) pair-
wise tests were used to compare groups. Statistical signifi-
cance was set at P<.05.
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PRACTICE POINTS 
•  Virtual resources, including mobile apps, have 

become critical tools for learning and patient care 
during dermatology resident training for reasons that 
should be elucidated.

•  Dermatology residents of different years and sexes 
utilize mobile apps in different amounts and for differ-
ent purposes.
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Results
Respondents—The response rate was 16.6% (n=263), 
which is similar to prior response rates for American 
Academy of Dermatology surveys. Table 1 contains 
respondent demographics. The mean age of respondents 
was 31 years. Sixty percent of respondents were female; 
62% of respondents were training in urban states or ter-
ritories. Regarding the dermatology residency year, 34% 
of respondents were in their first year, 32% were in their 
second, and 34% were in their third. Eighty-seven per-
cent of respondents used Apple iOS. Every respondent 
used at least 1 dermatology-related app (mean, 5; range, 
1–11)(Table 2). 

Top Dermatology-Related Apps—The 10 most preva-
lent apps are listed in Table 2. The 3 most prevalent apps 
were VisualDx (84%, majority of respondents used daily), 
UpToDate (67%, majority of respondents used daily), and 
Mohs Surgery Appropriate Use Criteria (63%, majority 
of respondents used weekly). A higher percentage of 
third-year residents used GoodRx compared to first- and  
second-year residents (Fisher exact test: P=.014 and 
P=.041, respectively). A lower percentage of female 
respondents used GoodRx compared to male residents 
(Fisher exact test: P=.003). None of the apps were app 
versions of printed text, including textbooks or journals. 

Reasons for Using Apps—The 10 primary reasons for 
using apps are listed in Table 2. The top 3 reasons were 
diagnosis and workup (83%), medication dosage (72%), 
and self-education (69%). Medication dosage and saving 
time were both selected by a higher percentage of third-
year residents than first-year residents (Fisher exact test: 
P=.041 and P=.024, respectively). Self-education was 
selected by a lower percentage of third-year residents 
than second-year residents (Fisher exact test: P=.025). 

Considerations When Choosing Apps—The 10 primary 
considerations when choosing apps are listed in Table 2. 
The top 3 considerations were up-to-date and accurate 
information (81%), no/low cost (80%), and user-friendly 
design (74%). Up-to-date and accurate information was 
selected by a lower percentage of third-year residents 
than first- and second-year residents (Fisher exact test: 
P=.02 and P=.03, respectively).

Consulted Resources—Apps were the second most 
consulted resource (26%) during clinical work, behind 
human guidance (73%). Female respondents consulted 
both resources more than male respondents (KW: P≤.005 
and P≤.003, respectively). First-year residents consulted 
humans more than second-year and third-year residents 
(KW: P<.0001). 

There were no significant differences by geography or 
mobile operating system. 

Comment
The response rate and demographic results suggest that 
our study sample is representative of the target popula-
tion of dermatology residents in America. Overall, the 
survey results support our hypotheses.

A survey conducted in 2008 before apps were read-
ily available found that dermatology residents felt they 
learned more successfully when engaging in hands-on, 
direct experience; talking with experts/consultants; and 
studying printed materials than when using multimedia 
programs.4 Our study suggests that the usage of and pref-
erence for multimedia programs, including apps, in der-
matology resident training has risen substantially, despite 
the continued availability of guidance from attendings 
and senior residents. 

As residents progress through training, they increas-
ingly turn to virtual resources. According to our survey, 
junior residents are more likely than third-year residents 
to use apps for self-education, and up-to-date and accu-
rate information was a more important consideration 
when choosing apps. Third-year residents are more likely 
than junior residents to use apps for medication dos-
age and saving time. Perhaps related, GoodRx, an app 
that provides prescription discounts, was more prevalent 
among third-year residents. It is notable that most of the 
reported apps, including those used for diagnosis and 
treatment, did not need premarket government approval 
to ensure patient safety, are not required to contain 
up-to-date information, and do not reference primary 
sources. Additionally, only UpToDate has been shown in 
peer-reviewed literature to improve clinical outcomes.5

Our survey also revealed a few differences by sex. 
Female respondents consulted resources during clini-
cal work more often than male residents. This finding is 
similar to the limited existing research on dermatologists’ 

TABLE 1. Respondent Demographics 
(N=263)

Demographics Response

Age, y

 Mean 31

 Range 26–50

Sex, %

 Female 60

 Male 40

Geography, %

 Urban 62

 Rural 38

Residency year, %

 First 34

 Second 32

 Third 34
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TABLE 2. Mobile App Data Among Dermatology Residents (N=263)

Category Response

Mobile operating system, %

 Android 13

 Apple iOS 87

No. of dermatology-related mobile apps 

 Mean 5

 Range 1–11

Most prevalent mobile apps, % (frequency of use) 

 VisualDx 84 (most use daily) 

 UpToDate 67 (most use daily) 

 Mohs Surgery Appropriate Use Criteria 63 (most used weekly)

 Epic Haiku & Limerick 48 (most used daily)

 GoodRx 39 (most use 2–6 times/wk)

 AAD Meetings 39 

 Epocrates 39 (most use daily)

 AAD Dialogues in Dermatology 24 

 MyDermPath+ 22 (most use weekly)

 Medscape 20 (most use 2–6 times/wk)

Primary reasons for using mobile apps, % 

 Diagnosis and workup 83

 Medication dosage 72

 Self-education (eg, test preparation, journals) 69

 Treatment choice or plan 65

 Photography (eg, take, store) 44

 Patient education 36

 Saving time 27

 Conference navigation or schedule 23

 Billing or coding help 15

 Electronic data storage 8

Primary considerations when choosing mobile apps, %

 Up-to-date and accurate information 81

 No or low cost 80

 User-friendly design (eg, easy to learn, fits workflow) 74

 Recommended 61

 Photographs of high quality or quantity 58

CONTINUED ON NEXT PAGE
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Category Response

Primary considerations when choosing mobile apps, % (continued)

 iOS compatibility 52

 Offline functionality 25

 Required 17

 HIPAA compliant or secure 13

 Android compatibility 9

Median percentage of clinical experiences for which these resources were consulted, %  

 Humans (eg, attendings) 73

 Apps 26

 Websites 26

 Printed text 14

Abbreviations: AAD, American Academy of Dermatology; HIPAA, Health Insurance Portability and Accountability Act.

utilization of information showing higher dermoscopy 
use among female attendings.6 Use of GoodRx was less 
prevalent among female vs male respondents. Perhaps 
related, a 2011 study found that female primary care phy-
sicians are less likely to prescribe medications than their 
male counterparts.7

Our study had several limitations. There may have 
been selection bias such that the residents who chose 
to participate were relatively more interested in mobile 
health. Certain demographic data, such as race, were not 
captured because prior studies do not suggest dispar-
ity by those demographics for mobile health utilization 
among residents, but those data could be incorporated 
into future studies. Our survey was intentionally limited 
in scope. For example, it did not capture the amount of 
time spent on each consult resource or the motivations 
for consulting an app instead of a provider. 

Conclusion 
A main objective of residency is to train new physicians 
to provide excellent patient care.  Our survey highlights 
the increasing role of apps in dermatology residency, dif-
ferent priorities among years of residency, and different 
information utilization between sexes. This knowledge 
should encourage and help guide standardization and 
quality assurance of virtual residency education and 
integration of virtual resources into formal curricula. 
Residency administrators and residents should be aware 

of the apps used to learn and deliver care, consider the 
evidence for and regulation of those apps, and evaluate 
the accessibility and approachability of attendings to resi-
dents. Future research should examine the educational 
and clinical outcomes of app utilization among residents 
and the impact of residency programs’ unspoken cultures 
and expectations on relationships among residents of dif-
ferent demographics and their attendings. 
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