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ARTICLE INFO ABSTRACT

Keywords: Objective: The prevalence of burnout among healthcare providers has been steadily increasing, with a call to
Telemedicine action issued in 2019. Immediately following this call to action, the COVID-19 pandemic drastically changed
Burnout demand. Use of telemedicine expanded in response to COVID-19 and changed the experience of care delivery for
Covid-19 healthcare providers. The impact of telemedicine use during COVID-19 on provider well-being is less well
Healthcare . . . . ..
known. This study aims to assess the prevalence of burnout in providers who used telemedicine and to better
understand which aspects of telemedicine exacerbate or alleviate provider burnout.
Methods: Providers in urgent care clinics were invited to participate in a burnout assessment survey using the
Maslach Burnout Inventory questionnaire. The prevalence of burnout, burnout profiles, and correlations were
analyzed in the resulting data. Follow-up interviews provided further insight on contributing and mediating
factors of telemedicine on provider burnout.
Results: Survey results showed that 25 % of the respondents reported one or more burnout manifestations.
Contributing and mediating factors were categorized to provide a framework to understand the risk and benefits
this technology can pose to workplace stress.
Discussion: The findings from this study provide technology- and organizational-level recommendations to pre-
vent increased risk of burnout among telemedicine providers. Future research recommendations to better
quantify the relationship between burnout and telemedicine use and to effectively design intervention and
implementation strategies are discussed.
Public interest summary: Considering the high rates of burnout in the healthcare industry prior to the pandemic,
the severe demands the COVID-19 pandemic had on healthcare workers, and the drastic workflow changes due to
the widespread adoption of telemedicine, it is important to assess current provider burnout levels and collect
frontline clinician insights on how telemedicine positively or negatively influences workplace stress. A survey
was administered to assess burnout in healthcare workers who provided care via telemedicine. Interviews
provided additional insight on how telemedicine affected workplace stress. Survey results showed that 25 % of
the respondents reported one or more manifestations of burnout. A correlation was found between personal
accomplishment scores and reported months of telemedicine use. Interview and literature findings identified
telemedicine design and use characteristics that contributed to and/or alleviated burnout. Results address how
organizations can best support their employees who administer care via telemedicine and recommend future
studies for research.

Introduction last week of March 2020 alone, some healthcare centers in the United
States experienced a 154 % increase in telemedicine visits compared to

The COVID-19 pandemic significantly altered the demand for tele- the previous year [1]. Additionally, within the first two weeks of
medicine. With a high risk of illness, numerous organizations used stay-at-home orders, some US clinics converted up to 86 % of appoint-
telemedicine to continue providing remote care for patients [1-4]. In the ments to virtual formats [5]. Telemedicine has long been available in
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healthcare, but previously many regulations were in place [6]. However,
the pandemic compelled US hospitals to conserve resources and protect
staff, and made state and federal governments and private insurance
companies relax regulations on location, platforms, and reimbursement
for telemedicine use [5,7].

COVID-19 also substantially altered the workflow of healthcare
providers and introduced significant stress and workload. Staff ratios
and workload were impacted by a rise in the number of patients
requiring care and a decline in the number of available clinicians. [8,9].
Restrictions in organizational resources affected worker pay and access
to personal protective equipment [8,10,11]. Some employees also re-
ported emotional distress about the risk of spreading infection to loved
ones from occupational exposures [10]. Burnout of healthcare workers,
a measure of emotional exhaustion, depersonalization, and personal
accomplishment [12], which was on the rise prior to the COVID-19
pandemic only worsened. Nationally, the prevalence of burnout in
physicians is documented to range from 40 % to 54 % and nursing
burnout rates vary between 35 and 45 % [13]. U.S. physician burnout
prevalence has been increasing with 45.5 %, 54.4 %, and 43.9 % for the
years 2011, 2014, and 2017 respectively [2]. A more recent nationwide
assessment of burnout during the pandemic focusing on physicians in all
specialties suggests that manifestations of burnout symptoms in physi-
cians are as high as 62 % [2]. However, it is unclear whether a subset of
these physicians had telemedicine experience given that the focus of
their study was on all specialties. This study’s evidence on burnout
provides valuable information on the alarming rise of burnout but re-
mains unclear whether telemedicine contributes to or mitigates burnout
[2]. We believe that the introduction of telemedicine will have an
impact on burnout, given the significant change in healthcare provider
workflow that it entails.

The need to perform patient care through telemedicine was a sig-
nificant workflow change for many healthcare providers during the
pandemic [1,5]. Appointment modalities shifted to online formats, both
for interactions with patients and communication with other healthcare
professionals [14]. Appointment modality has extensive effects on pro-
vider workflow. Online appointments change the dynamic of commu-
nication, the type of care that can be provided, adds an additional layer
of logistics, and increases the time providers spend on technology [11].
We know that increased use of electronic medical records (EMR) is
associated with higher levels of burnout because of increased adminis-
trative burdens, decreased patient time, and demands that exacerbate
the work-life imbalance [15-17]. Given that telemedicine shares many
similarities with EMRs including but not limited to reviewing and doc-
umenting patient information, we believe that it might have a similar
relationship with burnout rates. Additionally, organizational factors that
contribute to burnout including workload expectations, limited oppor-
tunities for advancement, diminished social support, and negative
leadership behaviors [18], were impacted by the pandemic, and could
have been influenced by the introduction of telemedicine into the
healthcare workflow. However, recent studies also discuss the impor-
tance of workplace flexibility to reduce burnout, which telemedicine
may help provide [12,15-17].

While there have been studies on the use and implementation of
telemedicine during the pandemic, as well as studies on the prevalence
of burnout and stress among healthcare workers during the pandemic,
there is very little understanding of the role of telemedicine in
contributing to or mediating provider burnout. In summary, it is unclear
what effect the introduction and use of telemedicine systems during the
pandemic may have had on provider burnout.

In our study, we aim to (1) assess the current state of burnout
prevalence among providers who have been using telemedicine to pro-
vide care during the pandemic and (2) determine which aspects of
telemedicine exacerbate or alleviate provider burnout. This study uses
the Job Demands-Resources model to categorize the contributing and
mediating factors of telemedicine on burnout.
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Background
Factors influencing burnout and consequences of burnout

Numerous personal and occupational factors have been found to
relate with higher rates of burnout. For example, women in healthcare
typically report higher rates of burnout [2,3,12]. Specialties that provide
frontline care, such as emergency and family medicine, also record
higher burnout rates [15,16,18,19]. Burnout has a negative effect on
patient satisfaction, health outcomes, and access to care as a result of the
risk of worker shortages [10,13,15,16,18-20]. Burnout has a direct
impact on the work life of providers, as employees report decreased job
satisfaction and are at a higher risk of depression, substance abuse, and
suicide [13,16,19]. Unnecessary medical spending on recruitment,
training, onboarding, and lost productivity costs have an effect on
healthcare cost reduction [13]. Burnout has the potential to affect
healthcare workers, patients, and organizations, highlighting the urgent
need to address burnout and enhance provider well-being. Addressing
healthcare provider burnout is closely aligned with the quadruple aim
that many healthcare organizations use to achieve excellence, which
provides additional impetus for identifying solutions [21].

Job demands-resources model

In this study, we classify the telemedicine related factors that
contribute to or alleviate burnout through the Job-Demands-Resources
(JD-R) Model. The JD-R Model is a framework that classifies job char-
acteristics relating to employee wellbeing either as a job demand,
relating to job strain, or resources, relating to motivation [22]. Job de-
mands can constitute physical, social, psychological, and organizational
components of the job that involve continuous effort; frequently
emotional demands, workload, and place of work are considered de-
mands [22]. Physical, social, psychological, and organizational com-
ponents of the job that alleviate demands, assist employees in meeting
goals, or provide employees with new opportunities are considered job
resources [22].

A key component of this model is the idea that demands and re-
sources each rely on two separate mental processes; demands contribute
to the depletion of energy in a worker, while resources contribute to
intrinsic and/or extrinsic motivation [22]. This model operates under
the assumption that job resources can act as a buffer between job strain
and employee burnout and examines the direct implications on
employee wellbeing [22]. This study chose the JD-R model due to its
emphasis on employee outcomes and the variety of resources under
consideration.

Methods
Settings and participants

This study was conducted in a large, academic medical center in the
Midwest. A purposive sample was used for this study. This study
recruited from two different worker populations in the hospital who had
used telemedicine in the past two years. The first population group was a
nurse triage call center that provided care and guidance to patients over
telephone calls. The second group consisted of all physicians, nurse
practitioners, and physician assistants who had worked in the hospital’s
influenza-like illness (ILI) clinics during the previous two years. These
populations used telemedicine to provide care to patients with COVID-
19 concerns. Students and residents were excluded from this study.
Participants were not restricted based on frequency of telemedicine use;
the sample included individuals who used telemedicine on a full-time,
part-time, and overtime-only basis.

Approval from the Institutional Review Board was granted in August
2022. Following approval, participants were recruited via email in-
vitations sent out from departmental leadership. Two recruitment
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emails were sent to each group with one week in between. Following the
second email, the first author also attended a monthly staff meeting for
the ILI clinic providers to provide additional information on the study
and invite staff to participate. No similar departmental meeting was
available to recruit from the triage call center. Participant documenta-
tion of consent was waived to ensure confidentiality of data.

Experimental procedure

A Qualtrics survey was emailed to the participant population
through department leadership. Seven questions captured respondent
characteristics such as gender, ethnicity, age, and years in their field.
The remainder of the survey used the validated Maslach Burnout In-
ventory assessment tool [12]. The MBI is considered a ’gold standard’
assessment tool because it can discern the general experience of
exhaustion from burnout by incorporating an occupational context and
assessing different dimensions that can influence one’s mental state
[23]. The three dimensions of burnout under the MBI are: emotional
exhaustion (EE), depersonalization (DP), and personal accomplishment
(PA) [12]. Emotional exhaustion is considered as fatigue and emotional
strain [12]. Depersonalization is cynicism towards one’s work [12].
Reduced personal accomplishment is indicative of how one reports their
efficacy in their work role [12]. Numerous studies have demonstrated its
reliability and validity [12,24].

The MBI consists of 22 statements and a Likert scale on the frequency
of agreement. For example, a ‘0’ indicates that the respondent has never
felt what the statement suggests, while a ‘6’ indicates that the respondent
agrees with that statement every day. Participants were initially
informed that the study’s purpose was to assess job attitudes. Per rec-
ommendations of the MBI manual, the true intent of the study, the
evaluation of burnout, was not initially disclosed to the participants, to
prevent reactive emotions from influencing their responses [12]. The
survey link was live for one month and participants could complete the
survey in multiple sittings if they preferred. Once the survey was
completed, participants were debriefed on the true nature of the study,
provided with information on techniques to mediate burnout, and
offered the opportunity to participate in follow-up interviews.

The first author scheduled individual Zoom follow-up interviews
with survey participants who were willing to participate. The interview
consisted of nine questions and lasted between 15 and 30 min. Follow-
up interviews explored participants’ positive and negative experiences
with telemedicine. Participants described how they used telemedicine to
provide patient care. Interviews also gathered participants’ ideas on
how to better support this technology in patient care. The audio was
recorded using Audacity [25] software and then manually transcribed
by the first author.

Analysis procedure

Respondent demographics were analyzed using descriptive statistics.
Burnout was classified by determining a prevalence rate and generating
burnout profiles of the respondents. Burnout prevalence was determined
using the cut-off values of >27 for EE total score or >10 for DP total
score [13]. This method can help differentiate between burnt-out and
non-burnt-out individuals [24]. Burnout profiles were generated by
assessing low, moderate, and high designations in each burnout
dimension. These classifications were determined by comparing re-
sponses to normative data from the MBI 4th Edition Manual [12]. Cor-
relation coefficients were calculated to understand the relationships
between burnout dimension scores and respondent characteristics, such
as age and reported months of telemedicine use.

Interview data was coded by the first author using MAXQDA [26].
The codebook was developed based on the JD-R model components and
current evidence from literature, but was modified as additional de-
mands and resources were discussed by interview participants. Partici-
pant responses were coded as either a specific demand or resource. For
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each coded segment, it was further classified as either: + improving the
demand or resource, - worsening the demand or resource. Demands are
aspects of the work that require continuous effort, and resources are
aspects of the job that alleviate a demand or fuels worker motivation
[22]. An increase in a demand or a reduction in a resource is considered
a contributing factor to burnout. A decrease in a demand or an increase
in a resource is considered a mediating factor of burnout. The resulting
codes and coded segments were then analyzed for emerging themes.

Results

Survey findings

Results and participants

The overall survey response rate was 34 % (32/94), and nine of the
32 respondents (28 %) completed interviews. All respondents were from
the urgent care ILI clinic population. Respondent characteristics and
findings are displayed in Tables 1 and 2. Table 1 lists characteristics such
as: age, gender, ethnicity, job title, years in the field, months of tele-
medicine use, and how the individual was assigned to telemedicine.
Most (91 %, n = 29) of the respondents were female. More than half (59
%, n = 19) of the respondents were nurse practitioners. All respondents
were white. Table 2 summarizes burnout prevalence, average scoring
across each dimension, and breakdown of respondent burnout profiles.

Burnout prevalence

Survey respondent’s burnout profiles and prevalence can be seen in
Table 2. Within this sample, 25 % (n = 8) of the respondents showed at
least one dimension. There was no statistically significant difference of
prevalence across gender, professional role, or work assignment to
telemedicine. Burnout profiles [12] indicated the following: Seven in-
dividuals (22 %) were found to be ‘Ineffective’; this grouping is defined
by low PA scores with low or moderate EE and DP scores. Three re-
spondents (9.3 %) were classified as ‘Burnout’; this means that re-
spondents had high scores of EE and DP and low PA. Three respondents
(9.3 %) were labeled ‘Overextended’, meaning that respondents had
high EE and moderate scores of DP and PA. Three respondents (9.3 %)
were classified as ‘Engaged’; this means that these respondents had high
PA, low EE, and low DP scores. All other respondents (50 %) did not fit a
pre-defined burnout profile defined by the Maslach Burnout Inventory

Table 1
Survey and interview respondent demographics.
Survey Interview
respondents respondents
Count  Percent Count  Percent
Gender
Male 3 9 % 1 11 %
Female 29 91 % 8 89 %
Age (years)
Average 46.1 46.1
Standard deviation 12.47 12.65
Ethnicity
White 32 100 % 9 100 %
Professional role
Nurse practitioner 19 59 % 6 67 %
Physician 8 25 % 0 0 %
Physician assistant 5 16 % 3 33%
Years in field
Average 10.73 5.56
Standard deviation 9.03 4.07
Months of telemedicine use
Average 19.10 21.88
Standard deviation 9.31 9.06
Work assignment to telemedicine
Originally worked 16 50 % 5 56 %
Reassigned 10 31 % 1 11 %
Volunteered overtime 6 19 % 3 33 %




V. Boksa and P. Pennathur

Table 2
Respondent burnout scores.
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Table 3
Most mentioned contributing factors.

Survey respondents Interview Contributing Underlying Number of Quote
respondents factor mechanism mentions
Count Percent  Count Percent - Difficult Added 12 o “There are limitations of
Burnout prevalence patient cases demand being able to really help people
V.
hen it like th
>1 dimension present 8 25% 1 11 % when see.ms 1xe they are
Burnout subscale (Mean Total really lost in the healthcare
Score + Std Deviation) system overall. Like people
- h blish
Emotional exhaustion 19.91 + 16.44 + who nev?r esta' ish care and
1193 0.63 are wanting things that a
| : i ider should
Depersonalization 6.25 + 4.89 & primaty care provider shou
453 4.20 be doing and following up
. i ith. And that b
Personal accomplishment 38.09 + 37.89 + wh n at can be
273 11.53 frustrating when you can tell
B ¢ £il : : that these people constantly
Burnout proftie 3 0.33 % 1 11 % come to these telemed or
Ol\l/l(;r;Z:ten ded 3 9'33 0/0 0 0% ° urgent care centers and it’s like
. 0 0 . s
Ineffective 7 2% 2 22 % You've gotta get somebody
Engaged 3 0.33% 1 1% because we can’t be doing
Otﬁ 8 16 56 o 5 56 % what we are doing.” This isn’t
er ° ° the right setting.”
- Technology Added 9 e “The frustration, sometimes
stress demand technology is just technology.
(121. Where you'll have bad Wi-Fi
connection or you're trying to
Burnout dimension correlations reach out to them because they
Correlations were calculated for each of the three burnout di- can ;ﬁg“re °‘1‘: t}_lellrlmlc’l 150
. . . X ou have to physically ca
mensions with respondent age, years in the field, and reported months of Y physiea’y
. . R K them and then they have your
telemedicine use. Note that months of telemedicine use did not differ- phone number.”
entiate employees who used telemedicine ime, part time, or on - Time pressure e o “... The facility pushes for
tiat ploy hy d tel d full time, part time, ly T Added 8 The facility pushes fa
when volunteering overtime; only the start of telemedicine use was demand short appointment times, and if

referenced in the question. There was a negative correlation of R =
-0.3769 (p = 0.0439) between total personal accomplishment scores
(assessed by the MBI) and reported months of telemedicine use.

Interview findings

Frequently mentioned contributing and mediating factors

The top three mentioned contributing and mediating factors are
listed in Tables 3 and 4. These tables also include quotes from the in-
terviews to demonstrate how the demands and resources apply in
context. The top contributing factors indicated demands that were
worsened for providers due to telemedicine. These stressors included
challenging patient situations, added stress due to technology, and
increased time pressure. The top mediating factors highlighted resources
that were improved for providers. Resources were benefits attributed to
the use of telemedicine, like improved patient experience and the ability
to work remotely. Mediating factors also included reduction of demands,
such as technology stress improving as telemedicine use continued.

Discussion

One of the most notable findings from this study is the low preva-
lence of burnout in the sample of providers who use telemedicine to
provide care to patients. Only 25 % of the respondents (n = 8) in this
study reported at least one dimension of burnout. Before the pandemic,
reported levels of burnout in the healthcare industry were around 40-54
% [13]; post-pandemic studies indicate that the prevalence has risen to
as high as 62 % [2]. However, the burnout rates in this study do not
reflect this trend. First, both the pre-pandemic and post-pandemic
studies on clinician burnout do not assess and differentiate burnout
rates of telemedicine providers from burnout rates of other clinicians, so
at present we do not know whether and to what extent telemedicine
contributes to the high rates of burnout reported in the literature [2,13].
While this makes it challenging to compare results for statistically sig-
nificant differences, it leaves opportunity for further study. Second, our
findings also suggest that telemedicine has the potential to mediate
clinician burnout. This mediation of burnout could be possible because

you are unable to complete the
appointment in the amount of
time, you can get behind for
the rest of the day. If this
happens with 2 or 3 patients in
a row, it can set you behind a
whole hour. I know [here] we
have been behind 2 or 3 h
before because of this.”

the benefits of telemedicine have a greater impact on clinician wellbeing
than the drawbacks.

Moreover, by juxtaposing correlation findings with trends in burnout
profiles, we identified a possible explanation for burnout among tele-
medicine providers. The “telemedicine use in months” and scores on
“personal accomplishment” had a statistically significant negative cor-
relation of R = -0.3769 (p = 0.0439) indicating that clinicians who
mention using telemedicine for longer periods of time typically report
feeling less accomplished in their professional work. Additionally, the
most reported burnout profile, besides ‘Other’, was ‘Ineffective.” This
profile group is distinguished by its low personal accomplishment
scores. These complementary findings suggest that burnout manifests in
this setting by diminishing feelings of personal accomplishment. This
relationship is expected, based on studies that demonstrate increased
feelings of underachievement when participating in digital meetings
compared to in-person visits [11]. Digital patient appointments may
make providers feel less satisfied or inadequate at work, which could
amplify burnout manifestations. Other studies have also shown that the
more frequent virtual meetings are, the more fatigue that can arise from
using these technologies [27], which would help explain how the total
amount of time a provider uses telemedicine impacts their feelings of
accomplishment.

Lastly, half of the participants did not fit into an MBI Burnout Profile
when classifying respondents into ‘Low,” ‘Moderate,” and ‘High’ cate-
gories in each burnout dimension. These profiles are a newer method for
understanding burnout. For a respondent to fit into a burnout category,
profiles require a ‘High’ or a ‘Low’ score in the three burnout dimensions
[12]. In this study, a large proportion of respondents reported moderate
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Table 4
Most mentioned mediating factors.

Number of
mentions

Mediating Underlying
factor mechanism

Quotes

Added 11
resource

+ Patient
experience

o “I feel like patients were a little
happier with the telehealth as
well. So, when you start with
somebody that is a little happier
in their visit, yaknow, they
didn’t have to worry about
parking and they didn’t have to
worry about the drive in, they
aren’t worried about the
weather, that’s a huge stress
relief for them. So that makes
their baseline happiness a little
better, which makes everything
go that much better.”

o “I was burning out and Covid
exacerbated all the things that
were contributing to burnout for
me. And the telemedicine
change was a nice change. It was
a switch getting to work from
home because I have never,
obviously in healthcare you
can’t really work from home in
certain roles. But it was really
nice to be able to work from
home.”

e “The organization supports it
well, they provide us with the
equipment that we need, they
give us training, and there are
always people and resources
there to help support us using
telemedicine.”

+ Remote Added 7
work resource

+ Technology ~ Improved 5
stress demand

scores across the three burnout dimensions. There is a need to better
understand these profiles and differentiate between those reporting
moderate experiences across the burnout dimensions in order to capture
nuanced workplace experiences, particularly for workers who may not
yet be at an extreme in a certain burnout dimension. Identifying and
understanding the moderate burnout profiles will also allow us to
intervene early before moderate burnout becomes severe.

Contributing factors of telemedicine on provider burnout

The factors that contribute to provider burnout (Fig. 1) seem to stem
from constraints inherent to telemedicine technology (i.e., inappro-
priate use of telemedicine, administrative burden, technology issues,
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isolation with remote tools, etc.), as well as elements that are influenced
by how an organization implements telemedicine (i.e., time pressure,
appointment scheduling options, workflow issues, training for providers
and patients on the technology).

Consistent with the literature, our findings indicate that character-
istics inherent to telemedicine technology may contribute to the burnout
of healthcare workers. One of the most reported contributing factors,
mentioned in six of the nine interviews in our study, was the added
demand from inappropriate use of telemedicine; that is, appointments
that are scheduled as virtual visits when they should have been sched-
uled as in-person visits. This demand is inherent to the technology, as
not all patient care can be performed virtually, and not all automated
scheduling screenings can detect inappropriate visits. Interviewees
expressed frustration when patients would schedule a virtual appoint-
ment for care requiring in-person examinations, like pelvic pain, annual
physicals, or STD testing. Literature, however, spoke little of this as an
added demand on providers, and only discussed inappropriate tele-
medicine use in reference to which departments would least benefit
from the use of telemedicine [17].

One demand that is exacerbated by the use of telemedicine is the
increased administrative burden the user faces [4,15,17,28,29]. This can
include tasks from in-person appointments that are reassigned to the
provider during telemedicine visits, as well as additional charting and
documentation tasks required for telemedicine appointments. Another
added demand is technology shortcomings [13,15,30]; this includes
hardware and software issues experienced by providers and/or patients.
Our study findings also revealed the provider’s perception of inadequacy
to provide troubleshooting support to the many technology issues
experienced by the patient. Interviewees recalled instances where
network connection or video/audio issues caused frustration. The pa-
tient’s struggle with telemedicine technology was a factor that was not
previously reported in the literature. This suggests that user experience
efforts should also consider the patient perspective, and not just that of
the provider. In addition, our findings indicate that providers face social
and professional isolation when providing care via telemedicine, con-
firming previous studies that highlight the inadequacy of virtual visits in
fostering the same face-to-face connection and personal relationships
that in-person visits facilitate [31,32].

One of the most surprising findings was that multiple articles spec-
ulated that telemedicine would increase rates of burnout by contributing
to a work-life imbalance [3,32,33], but none of the interviewees in our
study mentioned this. In fact, multiple interviewees cited an improve-
ment in work-life balance. We know from other studies that negative
work-life balance is associated with higher rates of burnout and positive
work-life balance is correlated with well-being [34,35]. The interview
responses in this study suggest that telemedicine likely promotes a good

Contributing Telemedicine Factors on Burnout

Literature Findings

* Burden Shift to Specialty Providers

* Association with Workload Increase

* Additional Household Tasks with
Remote Work

* On Demand Care/Work-Life Imbalance

Increasing Demands

* Technology Issues
* Sedentary Behavior

* Workflow Issues
o Mixing In-Person and Telemedicine Visits

* Additional Administrative Burden
* Poor Quality Communication

Interview Findings

* Unfavorable Home

Environment for Telemedicine
¢ Time Pressure (Shorter Appts)
* Inappropriate Telemedicine Use
* Lack of Adequate Physical Exam
* Managing Patient Expectations

* Sense of Underachievement
with Digital Meetings

Reducing Resources

* Social/Professional Isolation

* Reimbursement/Regulation Uncertainty
* Clinical Judgement Becomes
Checklist Focused

* Lack of Training

Fig. 1. Contributing factors to burnout manifestations.
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work-life balance, despite literature suggesting that it may worsen this
balance.

Mediating factors of telemedicine on provider burnout

Literature findings are generally consistent with frontline provider
reports (Fig. 2) on the benefits of telemedicine, which we think has the
potential to alleviate burnout. Our findings concur with previous
research showing telemedicine’s potential to reduce the hazard of
exposure to illnesses [3,28,33,36], one of the foremost reasons to
implement telemedicine during the pandemic.

Our findings also confirm that the reward of improved patient
experience, better work-life integration, and improved competencies are
key benefits of telemedicine [3,13,17,28,31,33,36,37]. Because patients
were satisfied with the telemedicine option, providers could feel
rewarded. Providers were also proud of the far-reaching impact they
could have by offering remote patient care services. The remote aspect
of telemedicine allowed for better work-life integration by reducing
commute times, freeing up more time for providers’ families and
hobbies, and giving providers with children greater flexibility. Tele-
medicine also provided additional competency opportunities for pro-
viders to learn new methods of providing care, familiarize themselves
with new technology, and practice in settings outside of their traditional
scope. All these resources motivated the providers and/or enabled them
to continue to focus on providing care.

Studies report that one of the key benefits of telemedicine is its
ability to improve autonomy by giving providers more control over their
schedule [3,13,31,33,36-38]. In our interviews, autonomy was not
discussed in relation to scheduling, but in reference to appointment
modality. Eight of the nine interviewees did not mention autonomy at
all; but one interviewee stated that providers should be able to choose
between telemedicine or in-person appointments, pointing out the need
for autonomy in appointment modality. The interviewee expressed, “I
knew going in [to this position] that I was going to be doing telemedi-
cine, but I think several [other staff members] had it added to their job
description and weren’t happy about it... If providers want to do it,
that’s great. But forcing providers who don’t want to do it, that’s not
good.” This finding is interesting because the employing organization
has the potential to influence how telemedicine can benefit employee’s
perceived autonomy. When an organization implements a telemedicine
program, they have choice in determining how providers set their
schedules, where they can work from and how they choose to practice.
The degree of control that an organization grants its providers over how
they structure their work has a direct impact on perceived autonomy and
may influence providers’ motivation to perform the work.

In summary, the pandemic has only exacerbated the growing
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concerns regarding healthcare worker burnout. But telemedicine tech-
nology holds promise if, prior to implementation efforts, we systemati-
cally understand the impact of technology on healthcare worker well-
being. Understanding the contributing and mediating factors of tele-
medicine to burnout can help identify interventions that work at the
technology level, which can be initiated by developers, and in-
terventions at the work organization level, which can be initiated by
organizational leaders.

Limitations

This study’s survey sample size was small, primarily due to
pandemic-related workload constraints. Due to the small sample size, it
may not be representative of the workforce as most respondents were
female and nurse practitioners. Additionally, fewer physicians respon-
ded to the survey which prevented us from analyzing burnout differ-
ences among the different provider roles at the urgent care clinic. We
recognize the possibility of survival bias, as burnt-out employees may
have already left the profession. When analyzing burnout, the amount of
telemedicine use was not quantified as an exposure since months of
telemedicine use does not incorporate frequency of use. We acknowl-
edge that both duration and frequency may impact burnout, and this
should be considered in future research. Therefore, this study cannot
infer a causal relationship and does not provide a dose-response analysis
of telemedicine use and burnout. Additionally, this study exclusively
focused on telemedicine providers, making it challenging to directly
compare its findings with other studies that do not specify the use of
telemedicine when reporting burnout rates.

This study only examines the telemedicine experience of a single
institution and a single platform, which limits the technology-specific
factors and recommendations that could be derived from a study of
multiple platforms. However, our study addressed the need for a deeper
understanding of burnout using the JD-R lens.

Recommendations

Based on contributing and mediating factors identified in this study,
we suggest possible opportunities for improvement and intervention
that can alleviate burnout by reducing demands or enhancing resources
(Table 5). To combat low personal accomplishment in online work set-
tings and its resulting impact on burnout, one could redesign technology
or provide organizational support to reward and stimulate achievement.
Individual-specific recommendations, such as diaphragmatic breathing,
transcendental meditation, and guided imagery stress reduction tech-
niques, have been studied but are not specific to those working in the
field of telemedicine (12).

Mediating Telemedicine Factors on Burnout

Literature Findings

* More Reliable Real-Time
Information

Reducing Demands

* Fewer In-Person Visits/
Avoidable Follow Ups
* Reduced Administrative Burden
* Respite from Bedside Care
* Reduced Occupational Hazard Exposure Stress

Interview Findings

» Satisfied with Technology

* Autonomy in Scheduling
* Collaboration/Communication
Between Providers

Enhancing Resources

* Improved Patient Experience
* Better Work-Life Integration

* Supportive Resources
o IT, Departments, Colleagues, Supervisors, Overall Culture
* Flexibility in Scheduling
* Improved Competencies
* Adequate Training

Remote Work
* Job Security
* Overtime/Additional Pay
* Autonomy in Using
Telemedicine

Fig. 2. Mediating factors that alleviate burnout manifestation.
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Table 5

Design implications for telemedicine.

Alleviates demand

Enhances resource

Technology o Improve automated o Staff interface modifications
level screening for appropriate and training
visits ahead of time ° User interface design to
o Automated communication simulation achievement/
with patients upon scheduling  accomplishment
regarding the functional ° Training on hardware,
limitations of the technology software, patient
in order to manage troubleshooting, and skills for
expectations conducting a visit
e Patient interface
modifications and training
Work o Additional staff assigned to e Improve organizational
organization connect with patient resources for technology and
level beforehand and check their office supplies to work from

technology, connection,
review medications/allergies/
etc.

o Block for longer visits,
especially when staff are first
starting with telemedicine

o Finding ways to integrate
telemedicine to address more
patient conditions

° Alleviate demands on
providers in areas where

home

o Organizations allow the
provider autonomy in offering
telemedicine services

° Potential financial incentives
to offer services

e Organizational ways to
acknowledge and recognize
telemedicine providers to
intervene on low personal
accomplishment sentiments

telemedicine is less feasible

Technology level recommendations

Design changes to the technology will benefit the end user by alle-
viating stressors or improving motivation. For instance, using telemed-
icine for visits that are more appropriate for an in-person visit was one of
the most difficult challenges faced by clinicians. To reduce this demand,
automated screening for appropriate visits could be improved to more
accurately capture and integrate the reason for the visit when scheduling
the appointment.

Participants noted that automating the communication about tech-
nology limitations to patients will also help set patients’ expectations
and better prepare them for telemedicine visits. This may reduce the
troubleshooting demands for clinicians during telemedicine sessions.
Additionally, training resources for both staff and patients can be
improved. Staff training should address hardware set-up, software
training, and patient troubleshooting. Readily available patient training
would provide both patients and providers with resources for solving
common technology issues.

Literature and study findings both highlight the sense of under
accomplishment with virtual tasks, which may be addressed with user
interface design modifications to simulate achievement [11] and
potentially increase motivation.

Work organization-level recommendations

Organizations themselves can have a positive or negative impact on
the demands placed on employees. One demand that organizations can
control is support staff to help start appointments by ‘rooming the pa-
tient’, checking connectivity, and reviewing charts. These support staff
are available for in-person visits, but many interviewees noted that they
found themselves taking on these tasks in telemedicine settings. The
demand of time pressure can be alleviated by increasing appointment
duration, particularly for providers who are new to telemedicine.
Additionally, expanding telemedicine to other areas can ease overall
healthcare system demand. Interviewees mentioned that integrating
telemedicine into more specialties can improve management of chronic
diseases, thereby preventing and reducing emergency visits and more
appointments downstream. Making appointments more accessible can
help with patient compliance and allow busier departments to offset less
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urgent cases.

Organizations can also increase resources for providers. One example
would be ensuring providers have the necessary technology and office
equipment to work from home. Also, organizations can prevent
employee burnout by allowing providers to determine where, when, and
how providers set their schedules. Furthermore, the interviewees noted
that improved financial incentives for providers who are willing to use
telemedicine can help motivate providers to consider integrating these
technologies into their practice. Lastly, to proactively combat feelings of
low personal accomplishment, organizations can find ways to recognize
and acknowledge employees in telemedicine and remote work settings.

Future research recommendations

Future research can quantify telemedicine use and burnout mani-
festations to establish causality and examine the effectiveness of tele-
medicine as an intervention method for burnt out individuals. More
research is also needed to help differentiate between moderate scores in
burnout profiles and to implement preventive measures in place for
employees who have not yet reached extreme levels of burnout. There is
a need to understand and develop recommendations on what types of
specific patient situations are most suitable for telemedicine, as well as
individualized burnout mediation techniques that are specific to tele-
medicine workers.

Conclusion

The burnout crisis has been a prevalent and growing issue in the
healthcare industry, with the COVID-19 pandemic impacting various
aspects of provider work. This study investigated the role of telemedi-
cine in clinician burnout and found a lower than expected prevalence of
burnout (25 %) among providers that have used telemedicine. Never-
theless, this study found that telemedicine providers can experience
burnout if their sense of personal accomplishment is undermined.
Contributing and mediating factors were identified and categorized to
determine interventions and improvements that technology designers,
hospital administrators, and researchers can have an impact on.

Author statement

VB conceptualized the study idea and design. Material preparation,
data collection and analysis was performed by VB. VB and PP contrib-
uted to the design of analysis methods. VB wrote the first draft of the
manuscript, and PP and VB revised the manuscript. All authors read and
approved the final manuscript. PP served as a mentor and supervisor to
VB during this study.

Funding

Both authors were supported with funding from National Science
Foundation grant #2128495 to the second author during the conduct of
this work.

The first author was also supported by funding from NIOSH Heart-
land Center training grant #T420H008491.

Ethical approval

Ethics approval was granted by the University of Iowa Institutional
Review Board on 8/15/2022.

Acknowledgments

Thanks to Laura Cullen, Dr. Katie Imborek, and Robert Linnell for
assisting with the study. Thanks, also, to my thesis committee for their
support and guidance: Dr. Priyadarshini Pennathur, Dr. Nathan Fethke,
Dr. Arunkumar Pennathur, and Laura Cullen. Valerie Boksa was



V. Boksa and P. Pennathur

supported by grant #2128495 from the National Science Foundation
(NSF) during the conduct of this work. Valerie was also supported by the
National Institute for Occupational Safety and Health (NIOSH) training
grant #T420H008491 through the Heartland Center for Occupational
Safety and Health at the University of Iowa. The findings of this study
are those of the authors and do not represent the views of NSF and
NIOSH.

Declaration of competing interest

There are no competing interests in this submission.

References

[1]

[2

—

[3]

[4]

[51
[6]
[71
[8]

[91

[10]

[11]

[12]

[13]

[14]

[15]

Koonin LM, Hoots B, Tsang CA, Leroy Z, Farris K, Jolly B, et al. Trends in the use of
telehealth during the emergence of the COVID-19 pandemic — United States,
January-March 2020. MMWR Morb Mortal Wkly Rep 2020 Oct 30;69(43):1595-9.
Shanafelt TD, West CP, Dyrbye LN, Trockel M, Tutty M, Wang H, et al. Changes in
burnout and satisfaction with work-life integration in physicians during the first 2
years of the COVID-19 pandemic. Mayo Clin Proc 2022 Dec;97(12):2248-58.
Sullivan A, Davin S, Lapin B, Schuster A, Dweik R, Murray K, et al. Effects of
flexible scheduling and virtual visits on burnout for clinicians. Mult Scler Relat
Disord 2022 Apr;60:103705.

Pooni R, Ronis T, Lee T, the CARRA Investigators. Telemedicine use by pediatric
rheumatologists during the COVID-19 pandemic. Pediatr Rheumatol 2021 Dec;19
(1):93.

Bokolo Jnr Anthony. Use of telemedicine and virtual care for remote treatment in
response to COVID-19 pandemic. J Med Syst 2020 Jul;44(7):132.

Hollander JE, Carr BG. Virtually perfect? Telemedicine for Covid-19. N Engl J Med
2020 Apr 30;382(18):1679-81.

Shaver J. The state of telehealth before and after the COVID-19 pandemic. Prim
Care Clin Off Pract 2022 Dec;49(4):517-30.

Jalili M, Niroomand M, Hadavand F, Zeinali K, Fotouhi A. Burnout among
healthcare professionals during COVID-19 pandemic: a cross-sectional study. Int
Arch Occup Environ Health 2021 Aug;94(6):1345-52.

Jafarzadeh-Esfehani R, Mirzaei Fard M, Habibi Hatam-Ghale F, Rezaei Kalat A,
Fathi A, Shariati M, et al. Telemedicine and computer-based technologies during
coronavirus disease 2019 infection; a chance to educate and diagnose. Arch Iran
Med 2020 Aug 1;23(8):561-3.

Bradley M, Chahar P. Burnout of healthcare providers during COVID-19. Cleve Clin
J Med 2020 Jun 30. ccjom;ccjm.87a.ccc051v2.

Wroclawski M, Heldwein FL. Editorial comment: digital physician burnout in the
“new normal” workplace. J Endourol. 2021 Jun 1;35(6):885-7.

Maslach C, Jackson SE, Leiter MP. Maslach burnout inventory: manual fourth
edition. Mind Garden 2018:75.

Committee on Systems Approaches to Improve Patient Care by Supporting
Clinician Well-Being, National Academy of Medicine, National Academies of
Sciences, Engineering, and Medicine. Taking Action Against Clinician Burnout: A
Systems Approach to Professional Well-Being [Internet]. Washington, D.C.:
National Academies Press; 2019 [cited 2023 Mar 22]. Available from: http
s://www.nap.edu/catalog/25521.

Song X, Liu X, Wang C. The role of telemedicine during the COVID-19 epidemic in
China—experience from Shandong province. Crit Care 2020 Dec;24(1):178.
§13054-020-02884-9.

Gardner RL, Cooper E, Haskell J, Harris DA, Poplau S, Kroth PJ, et al. Physician
stress and burnout: the impact of health information technology. J Am Med Inform
Assoc 2019 Feb 1;26(2):106-14.

[16]
[17]
[18]
[19]

[20]

[21]
[22]
[23]

[24]

[25]
[26]
[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

Health Policy and Technology 13 (2024) 100942

Reith TP. Burnout in United States healthcare professionals: a narrative review.
Cureus 2018 Dec 4;10(12):e3681.

Lee M, Nambudiri V. Electronic consultations and clinician burnout: an antidote to
our emotional pandemic? J Am Med Inform Assoc 2021 May 1;28(5):1038-41.
Patel R, Bachu R, Adikey A, Malik M, Shah M. Factors related to physician burnout
and its consequences: a review. Behav Sci 2018 Oct 25;8(11):98.

De Hert S. Burnout in healthcare workers: prevalence, impact and preventative
strategies. Local Reg Anesth 2020 Oct;13:171-83.

Salyers MP, Bonfils KA, Luther L, Firmin RL, White DA, Adams EL, et al. The
relationship between professional burnout and quality and safety in healthcare: a
meta-analysis. J Gen Intern Med 2017 Apr;32(4):475-82.

Bodenheimer T, Sinsky C. From triple to quadruple aim: care of the patient requires
care of the provider. Ann Fam Med 2014 Nov 1;12(6):573-6.

Bakker AB, Demerouti E. The job demands-resources model: state of the art.

J Manag Psychol 2007 Apr 3;22(3):309-28.

Schaufeli WB, Leiter MP, Maslach C. Burnout: 35 years of research and practice.
Career Dev Int 2009 Jun 19;14(3):204-20.

Schaufeli WB, Bakker AB, Hoogduin K, Schaap C, Kladler A. On the clinical validity
of the maslach burnout inventory and the burnout measure. Psychol Health 2001
Jan 15;16(5):565-82.

Audacity Team. Audacity [Internet]. 2021. Available from: https://audacityteam.
org/.

VERBI Software. MAXQDA [Internet]. Germany: Berlin; 2022. Available from:
https://maxqda.com.

Fauville G, Luo M, Queiroz ACM, Bailenson JN, Hancock J. Zoom exhaustion &
fatigue scale. Comput Hum Behav Rep 2021 Aug;4:100119.

Alkureishi MA, Choo ZY, Lenti G, Castaneda J, Zhu M, Nunes K, et al. Clinician
perspectives on telemedicine: observational cross-sectional study. JMIR Hum
Factors 2021 Jul 9;8(3):€29690.

Gleason N, Ackerman S, Shipman S. eConsult - Transforming primary care or
exacerbating clinician burnout? JAMA Intern Med 2018 Jun 1;178(6):790-1.

Sun R, Blayney DW, Hernandez-Boussard T. Health management via telemedicine:
learning from the COVID-19 experience. J Am Med Inform Assoc 2021 Oct 12;28
(11):2536-40.

Portnoy JM, Pandya A, Waller M, Elliott T. Telemedicine and emerging
technologies for health care in allergy/immunology. J Allergy Clin Immunol 2020
Feb;145(2):445-54.

Gomez T, Anaya YB, Shih KJ, Tarn DM. A qualitative study of primary care
physicians’ experiences with telemedicine during COVID-19. J Am Board Fam Med
2021 Feb;34(Supplement):S61-70.

Vogt EL, Mahmoud H, Elhaj O. Telepsychiatry: implications for psychiatrist
burnout and well-being. Psychiatr Serv 2019 May;70(5):422-4.

Kelly M, Soles R, Garcia E, Kundu 1. Job stress, burnout, work-life balance, well-
being, and job satisfaction among pathology residents and fellows. Am J Clin
Pathol 2020 Mar 9;153(4):449-69.

Wilkinson M. Work-Life Balance and Psychological Well-Being In Men and Women
[Internet]. 2013. Auburn, AlabamaAvailable from: https://etd.auburn.edu/xmlu
i/handle/10415/3605.

Nakagawa K, Yellowlees P. Inter-generational effects of technology: why millennial
physicians may be less at risk for burnout than baby boomers. Curr Psychiatry Rep
2020 Sep;22(9):45.

Malouff TD, TerKonda SP, Knight D, Abu Dabrh AM, Perlman Al, Munipalli B, et al.
Physician satisfaction with telemedicine during the COVID-19 pandemic: the Mayo
Clinic Florida experience. Mayo Clin Proc Innov Qual Outcomes 2021 Aug;5(4):
771-82.

Shah ED, Amann ST, Karlitz JJ. The time is now: a guide to sustainable
telemedicine during COVID-19 and beyond. Am J Gastroenterol 2020 Sep;115(9):
1371-5.


http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0001
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0001
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0001
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0002
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0002
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0002
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0003
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0003
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0003
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0004
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0004
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0004
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0005
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0005
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0006
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0006
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0007
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0007
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0008
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0008
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0008
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0009
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0009
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0009
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0009
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0010
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0010
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0011
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0011
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0012
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0012
https://www.nap.edu/catalog/25521
https://www.nap.edu/catalog/25521
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0014
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0014
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0014
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0015
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0015
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0015
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0016
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0016
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0017
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0017
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0018
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0018
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0019
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0019
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0020
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0020
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0020
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0021
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0021
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0022
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0022
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0023
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0023
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0024
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0024
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0024
https://audacityteam.org/
https://audacityteam.org/
https://maxqda.com
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0027
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0027
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0028
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0028
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0028
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0029
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0029
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0030
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0030
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0030
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0031
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0031
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0031
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0032
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0032
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0032
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0033
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0033
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0034
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0034
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0034
https://etd.auburn.edu/xmlui/handle/10415/3605
https://etd.auburn.edu/xmlui/handle/10415/3605
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0036
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0036
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0036
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0037
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0037
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0037
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0037
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0038
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0038
http://refhub.elsevier.com/S2211-8837(24)00105-9/sbref0038

	Assessing contributing and mediating factors of telemedicine on healthcare provider burnout
	Introduction
	Background
	Factors influencing burnout and consequences of burnout
	Job demands-resources model

	Methods
	Settings and participants
	Experimental procedure
	Analysis procedure

	Results
	Survey findings
	Results and participants
	Burnout prevalence
	Burnout dimension correlations

	Interview findings
	Frequently mentioned contributing and mediating factors


	Discussion
	Contributing factors of telemedicine on provider burnout
	Mediating factors of telemedicine on provider burnout
	Limitations
	Recommendations
	Technology level recommendations
	Work organization-level recommendations
	Future research recommendations

	Conclusion
	Author statement
	Funding
	Ethical approval
	Acknowledgments
	Declaration of competing interest
	References




