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Introduction:

Clinical photographyserves an important role in medical education by providinga stimulating learning
environment, actingas a memory aid, and yielding visual examples of conditions for students and trainees they have
not previously seen. [1] Notably, in clinical photographs skin tone may alter the appearance of many conditions such
that learners needto seeexamples on a variety of skin tones. However, there is a clear lack of representation of
different skin tones in photographs found in medical textbooks, course presentationslides, and medical literature.
[3-7] There is a tendency to usea white skin standard for exhibiting the visual appearance of conditions. [4]
Furthermore, medical education continues to falsely portray race as a biological concept. [8] This ignores how skin
tone representation is notmerely stratified by race, butalso within racial categories, where darker skin is associated
with more discrimination. [6] This inequity in the representation ofskin tone in clinical photographs negatively
influences clinicians trained in this biased learning environment, leading to poorer patient care and the perpetuation
of health disparities. [3,4] In light of this, dermatologists J.C. Lester, S.C. Taylor,and M.M. Chren advocated that,
“Mostdiagnoses should have representative photos in a broad spectrumofskin colours.” [7] To achieve this, it is
necessary to understand the process oftakingand using clinical photographs in an environment where, “Ethical
standards in relation to digital photography for teaching and learning have not always been ofthehighest standard.”
[9] This environmentalso exists in a social context that is especially important when pursuingjustice in health for
people ofcolor. The workflow for clinical photography is dependent notonly ontechnology, but also on this social
context with a set ofrisks, benefits, and ethical questions in which the history ofexploitation cannot be ignored.
Althoughpriorstudies haveleft out much ofthis social context, understanding the full process may elucidate gaps
that influencethe diversity ofskin tone in clinical photographs. The objectives ofthis study were to conduct
interviews (1) to gain an understanding ofthe processes for taking and storing clinical photographs at an academic
institution, (2) explore the knowledge of faculty on policies regarding clinical photographs, and (3) build a
foundation for creating standard processes to ethically and efficiently obtain educational useclinical photographs of
patients. This study supports the larger goal of creatinga repository of clinical photographs on diverse skin tones for

educationaluse.

Methods:



This study was approved by the IRB at Oregon Health & Science University (OHSU) in Portland, Oregon.
The study involved video interviews conducted via the virtual meeting platform WebExwith selected faculty
knowledgeable ofthe clinical photography process. Potential interviewees were identified based on
recommendation, availability, and subjectknowledge. Potential interviewees met the inclusion criteria ifemployed
by OHSU as a clinician, medical photographer, or clinical department administrator. Candidates for participation
with no clinical photography experienceand no knowledge ofthe clinical photography process were excluded.
Health professions students were also excluded. Potential interviewees were contacted by email with background
information on the study to inquire about their interest in participating in this study. Initial consent was obtained via
email response. Thenumber ofinterviews conducted (12) was dictated by reaching a saturation of new information.
Interviews were scheduled for 30 minutes. Consent was verbally reaffirmed priorto startingthe interview, then
audio/videorecording ofthe interview was initiated. Interviews were conducted by two interviewers in a s emi-
structured manner (see Appendix A forthe interview guide). There were two versions ofthe interview questions
based ontherole ofthe interviewee. The interviews were coded based on themes established by theinterview guide
using QDA Miner Lite to help organize and code thetranscripts. The interview also included three Likert-style
questions intended to provide quantitative supportto the findings; these are not reported in the results as they did not

add to the findings, but this data is available in provided supplemental data.

Results:

Twelve interviews were conducted with ten clinicians including physicians and nurse practitioners, one
medical photographer, and one clinical administrator. Interviewees represented a variety of clinical departments
including Dermatology, Plastic Surgery, Internal Medicine, Emergency Medicine, Pediatrics, Ophthalmology,
Vascular Surgery, and Endocrinology. Qualitative assessment ofthe interview transcripts found five main themes
based onthe interview guide: technology, workflow, benefits, ethics, and diversity. Within these themes, there were

19 different inductive codes documented based on patterns revealed in the interviews (See AppendixB).

Technology
Most interviewees identified using personal smartphone cameras to take photographs. Other devices

included an OHSU approved smartphone, a departmentsupplied iPad tablet, and digital cameras. A participant from



ophthalmology used specialized equipment for capturing photographs in additionto the useofa smartphone. In most
instances theuse ofa smartphone oratablet was tied directly to the electronic healthrecord (EHR) via an app. Epic

Haiku (for smartphones) or Epic Canto (for tablets), transmits photographs directly to the Epic EHR systemin use at
OHSU, bypassing storage within the device. The exception to this was theparticipant whoused the OHSU approved

smartphone wherein photographs were stored on OHSU servers.

Workflow
Decidingto take a Clinical Photograph

The process for clinical photography begins with the decisionto take a photograph. For clinicians, the
decision, “Actually comes down to how comfortable people are with taking pictures andifthey’vebeentrained in
doing it... Iwish I could say that there was sortofa systematic way thatwe decide who gets a photoand who
doesn’t and for what.” For otherroles, such as for medical photographers or researchers, when to take photographs
is generally predefined. Although many ofthe interviewees had teachingroles, none ofthemsuggested they

routinely take clinical photographs expressly for educational purposes.

Getting Consent for a Clinical Photograph

Forphotographs to be used only for clinical purposes, interviewees considered verbal consent to be
sufficient. Forany other purpose, including education, written consent would also be obtained. In getting clinical
photographs for education, “Some patients are very willing to have their photos used for education purposes.” Some
departments obtained written consent prior to the clinician’s encounter with the patient, especially when surgery was
anticipated. It was acknowledged that written consent can be burdensome on time. One interviewee suggested
changing froma paper consent formto an electronic consentto facilitate the process. Other interviewees wondered
about changing the workflow to save time by using a general consentprior to the initiation of patient care that

covered clinical photographs, including for education.

Process oftaking a Clinical Photograph
Interviewees participated in taking clinical photographs fromonce every few weeks up to photographing 15

patients a day with some interviewees reporting an intention to, “take photos of every patient that comes.” Initial



patient encounters and encounters for procedures were particularly associated with obtaining clinical photographs.
Overall, clinicians described a similar process for clinical photography. For clinicians, the pressure fromtime
limitations outweighed theneed to have high-quality images. In some cases where higher quality photographs were
needed, a medical photographer may be called to take the photograph. A pediatrician also described how a medical
photographer would also be called in the case of suspected child abuse to ensure, “everythingis done in the highest
quality and mostsecure way.” In contrast, the medical photographer described a laborious process for taking
photographs consisting of draping the patientand setting up a background for the photographs so that, “[any

photograph] could be potentially used for publication.”

Barriers to taking Clinical Photographs

Interviewees discussed a large number ofbarriers to taking clinical photographs (Table 1). The most
common barrier encountered in the workflow of clinical photography was the limitation on time. Two interviewees
denied having any barriers. Another major barrier discussed was the difficulty in finding photographs touse for
education oncetheyhave been stored in the EHR. This was noted to be problematic dueto how photographs are
stored in patient charts, and theability to recall which patient has a photograph thatcan be used for education wanes

overtime.

e Limitations on time placed by clinical duties

e Smartphones are not constructed with photography as the primary purpose

e Inability to edit photographs using Haiku app, including to trimout identifiable features
e Difficulty in having childrensit still fora photograph

e Searching stored photographs for images suitable to use for education

o Keepingtrackofdevices

e Devices may malfunction orrun out of power

e Tackofknowledge onhowto use deviceto take photographs

e Tlack ofunderstanding of clinical photography process

e Insufficient internet connectivity for Haiku app use

Table 1. List ofbarriers to taking clinical photographs discussed in interviews.



Policy for taking Clinical Photographs

The ability to take and useclinical photography is strongly influenced by policy, both at the localand
institutional level as well as at the federallevel. HIPA A was referenced innumerable times during the interviews and
most ofthe interviewees were aware ofa policy at OHSU requiring a media release formwhen clinical photographs
are for purposes other thanclinical care. Beyondthis, the knowledge expressed by interviewees of OHSU policies
on clinical photography was vague with some misinterpretations ofpolicy leadingto false beliefs on how clinical
photography can be conducted. One interviewee suggested that clinical photographs cannotbe taken outside ofthe
Epic Haiku app despitethe existenceof other HIPA A compliantsmartphone apps, while another interviewee who
used an institution-issued device was not aware of apps to aid secureclinical photography with personal
smartphones. Several interviewees acknowledged having neverread the policy, despite being able to identify where
to locate it online. Nonetheless, multiple interviewees expressed a strong beliefthat the function ofthe institution as
a teachinghospital should influence policy on clinical photography for education, with one stating, “Education

purposes are something that is inherent within the framework of what we do here.”

Patient Engagement in Clinical Photography

Patient engagementthrough taking and submitting their own photographs was identified in interviews as an
aspectofthe clinical photography workflow. The need for social distancing during the pandemic and subsequent rise
in virtual visits led to more patients submitting photographs via the patient portal. A fter photographs are submitted,
they are evaluated by the patient’s physician. This has become a common process such that one clinician reported,
“The most common time I see photos is actually frompatients submitting themthemselves through the patient
portal.” In addition to taking their own photographs, patients havealso been engaged with clinical photography
when clinicians show themphotographs ofa visible disease process in areas the patient would not readily be able to
see, orthe use of photographs overtime to help the patientunderstand the significance of changes that may not be

otherwise apparent. In some cases, the patientspecifically requested seeing the photographs.

Benefits
The value of clinical photography was summarized with the adage, ““a pictureis worth a thousand words,”

which was repeated numerous times throughoutthe interviews. The primary benefit of clinical photography comes



through clinical work. Interviewees often used clinical photographs to document physical findings in the medical
record. Once images are stored in the record, they can be used to remind clinicians ofthe appearance ofa finding at
a latertime, as part of consulting other clinicians who have not seenthe finding in person, andto presentthe finding
at clinical meetings. Photographs can also be used to track changes in appearance over time, to determine if a
conditionis getting better or worse. In some cases, this may help decide ifan interventionis necessary. The
interviews alsodetailed the benefits of clinical photography for medical education, considering it to be, “an essential
teachingtool.” The visualimagery ofclinical photographs was considered tobe beneficial foraiding recall. An
interviewee explained how, “If you’ve seen shingles once or twice or three times, it just becomes a pattern
recognition.” Another described theuse of clinical photography to understand and remember surgical wound

closures.

Ethics

Many patients are open to having photographs used for educational purposes, butthereare others that,
“Simply want their own photos to remain in their own chart.” Interviewees recognized the need to supply written
consent for photographs used for education butmost felt verbal consent was sufficient for photographs intended to
beused for clinical purposes only. One interviewee, hesitated to use verbal consent alone in clinical care and
reported takinga more “conservative” stance by optingto always get written consent. Interviewees alsonotedhow
consenting for clinical photographs for research purposes has much more oversight than when photographs are
expressly forclinical care. Other ethical concerns included images thatmay need increased level of privacy suchas
for genital lesions orin the case of suspected child abuse. There was also concern about the potential for

inappropriate distribution of images through a public search engine suchas Google.

Diversity

Study participants recognized the importance of diversity in clinical photography with one describing how,
“Current medical textbooks tend to emphasize...images thatare not congruent with the patient populations.”
However, another interviewee acknowledged thatin the past thediversity of photographs was nota priority for
them. Some interviewees viewed the location ofthe institution as a limiting factor forthe diversity ofpatients: “[It]

is hard because we have a pretty polarized population. Oregon’s about 90% Caucasian or white so we don’t really



see alot of people ofcolor.” This contrasts with another interviewee who stated, “Wesee patients of very diverse

background. Everybody fromall races.”

Discussion:

The workflow revealed in the interviews reflects the complexity of clinical photography as a sociotechnical
process, involving both technical aspects of devices and social aspects thatinfluence whether ornot a photois taken
and how it is used. Allofthis shapes theprocess of clinical photography, including the process of obtaining clinical
photographs ofpatients with diverse skin tones for educational purposes. This is especially clear in how the process
for obtaining clinical photographs for education differs fromthe process for obtaining photographs for clinical
purposes due to a greater focus on written documentation of informed consent. Only one interviewee suggested it
would be warranted to pursue written consent for all clinical photographs, as most interviewees determined that
doing so would be unnecessarily burdensome in the current workflow. However, many interviewees also expressed
that the use of clinical photographs for education should be expected at an academic institution in such a way thatit
could be covered by inclusion in a general consent process. The burden oftime presented by the need for
documenting written informed consentlikely explains part of why none ofthe interviewees reported taking clinical
photographs expressly for educational purposes. To encourage more clinical photography, it may be reasonable to
make the consent process for educational-use photographs more efficient; however, any changes should be
considered in the context ofracial inequities in health.

When pursuing justice in health for people of color, the history of exploitation cannot be ignored. Many
people rightfully carry a distrustofthe healthcare systemwhich may thenunfortunately lead to alack ofcare,
underrepresentation in research, and lower participation in health education activities. It would be beneficial to
increase participation in clinical photography for education to improve care for populations thathave been
marginalized on account oftheir skin color. Importantly this mustbe done without abusing trust. When a patient
from a marginalized background presents for care, the priority is providing that individual with quality care. The
patient, who may haveno other option for where they seek care, should not be worried about being exploited for
education. However, in addition to not feeling pressured to participate, they should also feel welcome and
encouraged to be part ofthe education process, including forthe use of de-identified clinical photographs. However,

they must be able to rely on a secure systemthatcan maintain patient privacy and confidentiality. Theinterviewees



in this study sincerely expressed theimportance of privacy and confidentiality, buta number ofthe interviewees
acknowledged thatother clinicians may not be as cautious. In particular, the practice oftaking and storing
photographs on a personal smartphone withoutthe use ofa secure appis dangerous to maintaining patient
confidentiality. Prior work has shown that patient images stored on personal phones may not be deleted after
fulfilling their clinical purposeand could be incidentally shownto friends or family. [13] Any plan to improve the
process forobtaining educational photographs needs to either promote the useofapps that allow secure clinical
photography on personal smartphones or provide secure devices to clinicians.

As with any sociotechnical process, simply having suitable technology would be insufficient. Clinicians
who are less comfortable with the process for taking clinical photographs may be less likely to do so. Others may
not have an understanding ofavailable technologies and opt to avoid any use of personal devices despite the
existence ofapps that allow photographs to not be stored within a personal device. Theseissues strongly suggesta
role fortraining on clinical photography. To make the most of clinical photography, clinicians need to be educated
onrelevant policies as well as the technology and process for taking clinical photographs. Still, the most significant
barrierto the process of obtaining clinical photographs on diverse skin tones for medical educationis the lack ofan
efficient consent process.

Currently, the consent process to use photographs for educationrelies on paper documentation, and
involves having patients sign forms in person, mailing forms, or faxing forms. This process places a burden onboth
the clinician and the patient, and electronic documentation of informed consentwould goa long way in increasing
the access to educational images by significantly reducing the amount oftime to undergo this process. It would also
improve the ability to obtain consent froma patient who is notphysically present. One problemwith overrelying on
this method, however, would be the inability to obtain electronic consent frompatients who donothave access to
the necessary technology orsufficient digital literacy to complete an electronic consent. This is problematic when
considering the association between limited access to technology, digital literacy, and the populations thathave been
underrepresented in clinical photographs used for education. Nonetheless, there is no reason it should notbe an
option. And furthermore, theinclusion of consent for clinical photography, including for education, as part ofa
general consentprocess would alsoreduce theamount oftime necessary to take photographs foreducation. Ifsucha
policy is implemented, there should be clear limitations, such as the need for these photographs to be de-identified

and requiring separate consent for any photographs including facial features or genitalregions. To take thenext step
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in facilitating clinical photography for education purposes with diverse skin tones, a next step wouldbe to recruit
representatives of diverse backgrounds to conducta focus group onimproving the consent process and whether it
would be reasonable foracademic medical centers to use a general consent process for de-identified educationaluse
photographs.

Limitations ofthis study include thatthe interviews were confined to one facility and to one EHR. The
EHR has significant influences on clinical workflow, and for clinical photography, thelevel of integration is
especially important. It is also notable thatmost ofthe interviews were conducted with clinicians who work
primarily in an outpatient environment. W hat may work well for the clinical photography process in the outpatient
environmentmay not work well for the inpatientenvironment and vice versa. The interviewees represented a wide
variety of specialties. This was intentional in gathering a broader view ofthe clinical photography process, but the
specialties represented may significantly affect some ofthe findings, especially since some departments such as
dermatology are well known to take more clinical photographs than other specialties[ 14] In addition to the
clinician’s specialty, the frequency of photography by clinicians in this study was also likely influenced by their
interest in usingit. This in turn likely also contributed to a willingness to participate in the study. This selectionbias
could also be connected to participants being more likely to adhere to policies.

In spite ofthese limitations, this study clearly illuminated the complexinterplay ofbarriers and constraints
that help to maintain the current lack of educational clinical photos involving skin of various colors and tones. This
exploration ofthe sociotechnical process for clinical photography provides a first step in reversing that lack of

representation.
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Appendix A. Interview Guide

Initial Questions

1. Could you pleasedescribeyourrole at OHSU?

2. Does yourrole allow you to take clinical photos or suggest or recommend that someone take themin a clinical
encounter?

Clinician and Medical Photographer Pathway

3A. Canyoutellus aboutyouruse of photographs of patients with visible diseases or conditions for clinical
care?

4A. What devicedo youuse to take clinical photographs of patients andhow to doyou go about doing so?

5A. Howdo you decidewhento take a clinical photo?

6A. What reasons do you have forusing clinical photography?

7A. Howdoes clinical photography help you clinically?

8A. Howdo you store and transfer the image?

9A. How often do youtake clinical photographs of patients?

10A. What prevents you fromtaking more clinical photographs of patients?

11A. How has clinical photography helped you learn medicine?

12A. Can you describe the diversity in the images presented to youas part of your clinical education or lack
thereof?

13A. Are you aware of any policies or guidelines within OHSU on clinical photography use?

14A. What is your perspective on clinical photography and patient privacy?

15A. Howdo you go about getting consent for taking a clinical photo? How is this consent documented and
stored?

16A. How practicalis it to obtain written consent for clinical photographs and why?

17A. Would you be willing to add an appto your phone fortaking clinical photographs? (Ifnot using Haiku or
Canto)

Adminis trator Pathway

3B. Howdoes your department use photographs of patients with visible diseases or conditions for clinical care?

4B. What devices do clinicians use to take photographs of patients and how do they go about doing so?

5B. What reasons do youclinicians in your departmenthave forusing clinical photography?

6B. How are the images stored and transferred?

7B. How often do clinicians in your department take clinical photographs ofpatients?

8B. What are the benefits of clinical photography for your department?

9B. What prevents clinicians fromtaking more clinical photographs ofpatients?

10B. Are you aware ofany policies or guidelines within OHSU on clinical photography use?

11B. Does yourdepartmenthave any guidelines about the use of clinical photographs?

12B. What is your perspective on clinical photography and patient privacy?

13B. How is consent generally obtained for taking clinical photographs? How is this consent documented and
stored?

14B. How practicalis it to obtain written consent for clinical photographs and why?

15B. Are clinicians in your departmentwilling to download apps to their phone for taking clinical photographs?
(If not using Haiku or Canto)




Appendix B. Themes are in bold with the associated codes lis ted underneath each theme.
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Theme/Codes Descriptionand Key Words

Technology

Camera Device used totake photos

EHR Use ofelectronic healthrecord

Transferand Storage Howimage data is transferred fromcamera and stored
Image Quality Quality ofthe image

Workflow

Types of Photographs The purposeofthe photograph

g;e(?tl(l)egrrlgghosf How often photographs are taken

Barriers The barriers to taking clinical photographs

Policy Policy influences onprocess of clinical photography
Process The is process of taking a clinical photograph

Patient Engagement Patient involvementin the process of clinical photography
Benefits

Clinical Benefit

Benefits to clinical decision making

Education Benefits to medical education

Research Benefits to research

Marketing Use in promotion materials

Overall Value General benefits, perception ofimportance of clinical photography
Ethics

Privacy an.d . On matters of privacy and confidentiality

Confidentiality

Consent Process of getting written or verbal consent

Diversity

Patient Diversity Diversity in patients seen in clinical practice

Image Diversity

Diversity ofimages used in education




Supplemental Data

LikertResponses

QuestionOne: How often do youobtain consent for taking clinical photographs of your patients?
Options: Never=1, Rarely = 2, Sometimes =3, Usually =4, Always =5

Question Two: How often do you takeclinical photographs of your patients?
Options:Never=1, Rarely (A few times a year) =2, Sometimes (Every few months)=3, Usually (Every few
weeks) =4, Often (Every week) =5

Question Three: How important were clinical photographs in your education?
Options:Notatall= 1, A little =2, Somewhat =3, Important =4, Essential=5

QuestionOne Question Two Question Three

Interview-801 3 5

Interview-120

Interview-242

Interview-502

Interview-701

Interview-903

Interview-204

Interview-619

Interview-625

Interview-257

Interview-107

Interview-846

Mean

Median
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Max
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