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AbstrACt 
Objective To determine the prevalence and associated 
factors for personal, work-related and patient/client-
related burnout in clinical professionals and biomedical 
scientists in academic medicine.
Design Prevalence survey using the Copenhagen Burnout 
Inventory.
setting Mid-size academic health centre.
Participants Clinical providers (n=6489) and biomedical 
scientists (n=248) were invited to complete the survey. 
1646 completed responses (response rate 24.4%) were 
analysed.
Primary and secondary outcome measures Prevalence 
estimates and adjusted ORs (AOR) were stratified for 
gender, age and professional category.
results Type of burnout varies across professional 
categories, with significant differences between clinicians 
and scientists. The prevalence of personal burnout was 
52.7% (95%CI 50% to 55%), work-related burnout 47.5% 
(95%CI 45% to 49%) and patient/client-related burnout 
20.3% (95%CI 18% to 22%). The prevalence of personal 
and work-related burnout was higher among women, 
while those aged 20–30 had a higher prevalence of all 
three burnout categories. Overall, clinical professionals 
had higher personal and work-related burnout, while 
biomedical scientists had higher client-related burnout. 
Accounting for the effects of gender and age, a 
significantly higher risk for personal burnout was found 
for physicians (AOR 1.64; 95%CI 1.3 to 2.1) and nurses 
(AOR 1.5; 95%CI 1.03 to 2.2). Significantly higher odds 
of work-related burnout were found for nurses (AOR 1.5; 
95%CI 1.2 to 1.9) and residents (AOR 1.9; 95%CI 1.04 
to 3.6). Basic scientists (AOR 10.0; 95%CI 5.7 to 17.6), 
physicians (AOR 2.8; 95%CI 1.9 to 4.1) and nurses (AOR 
2.1; 95%CI 1.3 to 3.5) had higher odds of patient/client-
related burnout.
Conclusions Types of burnout are unevenly distributed 
in academic medical centres. Physicians have higher 
risk of personal and patient/client-related burnout, 
residents have higher risk of work-related burnout, basic 
scientists are at higher risk of client-related burnout and 
nurses have higher odds of all three types of burnout. 
Interventions addressing the problem of burnout in clinical 
environments may be inadequate to support biomedical 
scientists.

IntrODuCtIOn
Academic medical centres are complex 
organisations with a myriad of professionals 
working in support of the traditional academic 
mission of education, healing and discovery. 
While representing 5% of all US hospitals, 
they provide 26% of all Medicaid hospital-
isations, including a disproportionately high 
number of complex cases.1 Among the core 
professionals staffing academic medical 
centres are clinicians, including physicians, 
nurses, physicians in training, other health-
care providers who provide direct clinical 
care and biomedical scientists whose time 
is devoted to research and teaching. While 
all employees work towards the academic 
mission, the pressures and demands for these 
professionals differ in quantity and quality.

Burnout is a psychological syndrome in 
response to chronic job stressors conceptual-
ised by Maslach as having three dimensions: 

strengths and limitations of this study

 ► First survey to compare burnout levels among clin-
ical providers versus biomedical scientists within 
one academic medical centre.

 ► Use of the Copenhagen Burnout Inventory, a wide-
ly available and validated instrument to measure 
personal, work-related and patient/client-related 
burnout.

 ► Categorisation by specific professions informs the 
planning of targeted interventions to decrease burn-
out in academic medical settings.

 ► Potential responder and non-responder bias affect-
ing the results; direct comparison of clinical and 
non-clinical providers who have very different roles 
in the academic mission; biomedical scientist abil-
ity to define the ‘client’ for the client/patient scale 
compared with clinical providers having a set choice 
of ‘patient’; sample from a single academic medical 
centre; multicentre studies are needed to enhance 
generalisability.
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emotional exhaustion, cynicism or depersonalisation, and 
a lack of sense of personal efficacy.2 The Danish Project 
on Burnout, Motivation and Job Satisfaction created the 
Copenhagen Burnout Inventory (CBI) to assess burnout. 
This group characterises exhaustion as the primary driver 
affecting burnout in three realms: personal, work-re-
lated and client-related burnout.3 Healthcare has been 
the primary industry for research on burnout for several 
decades. Compared with the general population, physi-
cians are at higher risk for symptoms of burnout and 
dissatisfaction with work–life balance.4 These worri-
some trajectories appear early in training, with medical 
students, residents and early career physicians already 
more likely to be burned out when compared with coun-
terparts in the general population.5 On the professional 
end, physician burnout is also associated with increased 
medical errors, decreased patient satisfaction, decreased 
productivity and professional effort, and increased turn-
over.6 7

Medical specialties differ in their risk of burnout with 
those in the frontlines of care such as family medicine, 
internal medicine and emergency medicine experiencing 
the highest likelihood. This burnout risk also varies 
through the professional lifespan. Mid-career experi-
ences the lowest satisfaction and is most likely to consider 
leaving medicine altogether.8 Unsurprisingly, these 
high levels of dissatisfaction in providers affect medical 
students where burnout has been associated with self-re-
ported unprofessional conduct and less altruistic profes-
sional values among medical students.9 Medical students 
with burnout have also been shown more likely to agree 

that inappropriate prescribing behaviour was acceptable 
and less likely to report colleagues with unprofessional 
behaviours.10

Professional burnout in clinical settings is not limited to 
physicians or physicians in training. Nurses have also been 
shown to have significantly higher burnout prevalence. In 
a cross-sectional analysis across six countries, higher levels 
of nursing burnout were associated with lower ratings 
of the quality of care independent of nurses’ ratings of 
practice environments.11 Increased nurse burnout is 
associated with lower patient satisfaction12 and higher 
turnover for hospital-based nurses.13 Among university 
hospital nurses, 86% met criteria for burnout,14 while a 
meta-analysis of studies on emergency nurses report that 
about 30% experience substantial burnout in at least 
one of the dimensions of the Maslach Burnout Inventory 
(MBI) subscales.15

Basic scientists are an integral part of academic medical 
centres and in recent years have experienced increased 
stress and decreased morale, though few studies have 
quantified their level of professional burnout.16 Given 
this context, there have been calls for more research on 
basic scientist burnout, an area where the burnout litera-
ture is sparse.17

The purpose of this study was to determine the prev-
alence and associated factors for personal, work-related 
and patient/client-related burnout among both clin-
ical professionals and biomedical scientists within an 
academic medical centre.

MethODs
Data came from a survey sent to all employees affiliated 
with the clinical enterprise at our academic medical 
centre (n=6489) and all biomedical scientist faculty in 
the college of medicine (n=248). The survey was admin-
istered online via LimeSurvey in 2017. The University 
of Arkansas for Medical Sciences, where the study was 
conducted, is a mid-size academic health centre and it is 
the only academic health centre in the state.

MeAsures
The CBI was developed as part of the Danish Project 
on Burnout, Motivation, and Job Satisfaction (Danish 
acronym: PUMA).16 The CBI is a 19-item validated tool 
which measures physical and emotional exhaustion as 
it relates to the following aspects of one’s life: personal, 
work, and patients/clients. For each dimension (personal, 
work and patient/client), a score of zero indicates that an 
individual does not have burnout where a score of 50 or 
greater is considered to indicate moderate to high levels 
of burnout.16The client-related questions were modified 
for each population in this study, as recommended by 
the CBI manual. For the clinical professionals, instead 
of ‘clients’, the questions referred to ‘patients’. The 
biomedical scientists were given options to select which 
best represented their ‘client’; those options included: 

Table 1 Demographic characteristics of academic health 
centre burnout survey respondents n=1646, 2017

Characteristics No (%)

Gender

  Male 366 23.3

  Female 1206 76.7

Age range

  20–30 228 14.5

  31–40 415 26.3

  41–50 402 25.5

  51–60 356 22.6

  Over 61 174 11.0

Professional category

  Advanced practice nurse 61 3.7

  Biomedical scientist 108 6.6

  Nurse 636 38.6

  Other 446 27.1

  Physician 194 11.8

  Resident 53 3.2

  Technician 66 4.0

  Technologist 82 5.0
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administrators, colleagues, funding agencies, students, 
and other (open for specification). The CBI’s normative 
prevalence values, in the Danish population, for personal, 
work-related and client-related burnout, defined as a 
score of >50, were 22.2%, 19.8% and 15.9%, respectively. 
The CBI has been shown to have high internal reliability 
and is associated with sickness absence, sleep problems 
and intention to quit.16 The CBI is publicly available, 
has been validated in multiple languages and has been 
used to assess burnout in healthcare environments.18–20 
The CBI is among the valid and reliable survey instru-
ments listed by the National Academy of Medicine Action 
Collaborative on Clinician Well-Being and Resilience.21 
For these reasons, the CBI was used to measure burnout 
in these populations, rather than the MBI. While the MBI 
has been used in many recent studies on burnout in US 
healthcare workers, it is not freely available in the public 
domain. The survey protocol was approved as exempt by 
the University of Arkansas for Medical Sciences Institu-
tional Research Board. Participation in the survey was 
anonymous and voluntary.

Scoring for each of the three CBI scales was calculated 
as the mean of items included in the scale. The Likert-
type scale response options are always=100, often=75, 
sometimes=50, seldom=25 and never/almost never=0. 
One item is scored in reverse: Do you have enough energy for 
family and friend during leisure time? The higher the score 
in each scale, the higher the level of burnout. Those with 
scores of 50 or greater were included in the burnout 
group for prevalence estimations.

For the calculation of CBI scores for professional cate-
gories, each category is reported separately except for the 
‘other’ category where those professions with fewer than 
35 individuals were subsumed. Among those professions 

were 1 dentist, 18 dietitians, 2 mental health paraprofes-
sionals, 14 mental health professionals, 26 pharmacists, 
1 psychologist, 26 rehab therapists, 16 respiratory ther-
apists, 35 social workers, 8 sonographers and 299 in a 
variety of administrative positions.

stAtIstICAl AnAlysIs
Cronbach’s alpha was calculated to estimate reliability of 
the CBI scales. Mean CBI scores were compared using 
t-test and one-way analysis of variance. Prevalence differ-
ences were compared with Pearson χ2 and 95% CI esti-
mates. Logistic regression models were used to estimate 
adjusted ORs (AORs) for personal, work-related and 
patient-related burnout. Reference categories for logistic 
models were male gender, youngest age bracket and the 
‘other’ professional category. Analyses were done using 
SPSS V.24 and Stata V.12.

PAtIent AnD PublIC InvOlveMent
Patients or public were not involved.

results
Demographic characteristics of survey respondents 
are shown in table 1. Of the 6737 individuals invited to 
complete the survey, 1646 completed responses were 
received yielding an overall response rate of 24.4%. 
The final sample was majority female (76.7%), well-dis-
tributed age range, and among professional categories, 
the largest was nurses and advanced practice registered 
nurses (APRNs) (42.3%) followed by ‘other’ (27.1%) and 
physician (11.8%). These proportions are similar to the 

Figure 1 Prevalence of different types of burnout by professional category in academic medicine.
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distribution of professionals at the academic medical 
centre where the largest categories are ‘other’ (54.2%), 
nurses and APRNs (23.7%), and physicians (10.4%). 
Basic scientist choice of ‘client’ was divided as follows: 
colleagues (33%), funding agencies (28%), students 
(18%), administrators (14%) and others (7%).

relIAbIlIty
Cronbach’s alpha was 0.91 for the personal burnout 
scale, 0.89 for work-related and 0.88 for patient-related 
burnout, indicating high reliability. The mean burnout 
scores across scales were significantly correlated; Pearson 
correlations were 0.87 between work and personal scales, 
0.51 between personal and patient/client scales and 0.56 
between patient/client and work scales (all p<0.001).

burnOut levels by CbI MeAn sCOres
The mean CBI score for the total sample was 49.2 (SD 
19.9) for personal, 46.7 (SD 20.8) for work-related and 
28.6 (SD 21.3) for patient/client-related burnout. In terms 
of gender differences, we found a statistically significant 
difference in mean CBI scores between men and women 
in all three scales (p<0.001 for personal and work-related 
and p<0.05 for patient/client-related). Mean scores were 
50.8 (SD 19.4) for women versus 42.7 (SD 20.1) for men 
in the personal scale; mean scores were 47.9 (SD 20.5) for 

women versus 41.7 (SD 20.9) for men in the work-related 
scale; mean scores were 27.7 (SD 21.1) for women versus 
30.7 (SD 21.2) for men in the patient/client-related 
scale. With regard to differences by professional roles, 
we observed several statistically significant differences 
in mean CBI scores as well. Residents had the highest 
mean CBI score for both personal (mean 52.9 (SD 16.4)) 
and work-related (mean 52.6 (SD 16.5)) burnout. Basic 
scientists had the highest mean in patient/client-related 
burnout (mean 45.5 (SD 24.3)). In posthoc testing, nurses 
scored statistically significantly higher than physicians in 
personal as well as work-related burnout while basic scien-
tists scored statistically significantly higher than any other 
professional group in patient/client-related burnout.

PrevAlenCe Of burnOut
The prevalence of personal burnout in the total sample 
was 52.7% (95% CI50% to 55%), work-related burnout 
was 47.5% (95% CI 45% to 49%) and patient/client-re-
lated burnout was 20.3% (95% CI 18% to 22%). These 
prevalence estimates differ significantly across demo-
graphic variables and are reported in table 2. Statistically 
significant differences were women had a higher burnout 
prevalence in the personal scale (Pearson χ2=26.6, 
df=1, p<0.001) as well as work-related scale (Pearson 
χ2=15.4, df=1, p=0.008); nurses had the highest burnout 

Table 2 Prevalence of different types of burnout by demographic characteristics

Prevalence (95% CI)

Personal burnout Work-related burnout
Patient/Client-related 
burnout

Gender

  Male 40.2 (35.1 to 45.2) 38.0 (32.9 to 42.9) 21.9 (17.6 to 26.1)

  Female 55.6 (52.7 to 58.3)* 49.7 (46.8 to 52.5)* 19.6 (17.3 to 21.8)

Age range

  20–30 60.9 (54.6 to 67.3)* 53.5 (47.0 to 60.0)* 21.9 (16.5 to 27.3)*

  31–40 54.7 (49.9 to 59.5) 50.3 (45.5 to 55.2) 18.8 (15.0 to 22.6)

  41–50 52.5 (47.6 to 57.4) 47.0 (42.1 to 51.9) 19.6 (15.7 to 23.5)

  51–60 49.7 (44.5 to 54.9) 45.2 (40.0 to 50.4) 22.5 (18.1 to 26.8)

  Over 61 41.4 (34.0 to 48.7) 35.6 (28.5 to 42.8) 18.9 (13.1 to 24.8)

Professional category

  Advanced practice nurse 52.5 (39.9 to 65.1) 55.7 (43.2 to 68.3) 11.5 (3.4 to 19.5)

  Biomedical scientist 38.1 (28.7 to 47.4) 30.7 (21.6 to 39.7) 51.5 (41.6 to 61.4)*

  Nurse 59.6 (55.8 to 63.4)* 53.1 (49.2 to 57.0) 25.6 (22.2 to 29.0)*

  Other 47.8 (43.1 to 52.4) 42.6 (38.0 to 47.2) 10.5 (7.7 to 13.4)

  Physician 48.9 (41.9 to 56.0)* 43.8 (36.8 to 50.8)* 18.6 (13.1 to 24.0)*

  Resident 56.6 (43.1 to 70.1) 58.5 (45.1 to 71.9)* 15.1 (5.4 to 24.8)

  Technician 47.0 (34.8 to 59.1) 39.4 (27.5 to 51.3) 18.2 (8.8 to 27.6)

  Technologist 43.9 (45.3 to 66.9) 53.7 (42.8 to 64.5) 11.0 (41.6 to 61.4)

*Statistical significance in logistic regression models, see text for adjusted ORs.
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prevalence in the personal scale (χ2=28.1, df=7, p<0.001); 
basic scientists had the highest prevalence in the patient/
client scale (χ2=105.7, df=7, p<0.001); residents had the 
highest work-related burnout prevalence (χ2=19.6, df=7, 
p=0.003). In relation to age categories, those between 20 
and 30 years of age had higher burnout prevalence for 
all three burnout subscales. The prevalence of the three 
types of burnout across the four largest professional cate-
gories is displayed in figure 1.

AOr of burnout
Statistically significant AOR for personal burnout in 
logistic regression models were female sex with an AOR 
of 1.85 (95% CI 1.4 to 2.5); age bracket in the 50s AOR 
of 0.64 (95% CI 0.45 to 0.92) and in the 60s AOR of 0.51 
(95% CI 0.33 to 0.81)—compared with those in their 20s; 
being a nurse AOR of 1.5 (95% CI 1.03 to 2.2) or a physi-
cian AOR of 1.64 (95% CI 1.3 to 2.1). Logistic regression 
modelling of ORs for work-related burnout yielded the 
following significant risk and protective factors: female 
sex with an AOR of 1.6 (95% CI 1.2 to 2.1); age over 60 
AOR 0.56 (95% CI 0.4 to 0.9); and being a nurse AOR 
of 1.5 (95% CI 1.2 to 1.9) or resident AOR 1.9 (95% CI 
1.04 to 3.6). Regarding patient/client-related burnout, 
being over 60 years of age was protective AOR of 0.5 (95% 
CI 0.3 to 0.9) while nurses AOR 2.1 (95% CI 1.3 to 3.5), 
physicians AOR 2.8 (95% CI 1.9 to 4.1) and basic scientist 
AOR 10.0 (95% CI 5.7 to 17.6) were at higher risk. The 
AORs, including some non-statistically different from the 
‘other category’, and CIs for the four largest professional 
categories are displayed in figure 2.

DIsCussIOn
This is the first paper to contrast personal, work-re-
lated and patient/client burnout in academic medicine 
including both biomedical scientists and clinical profes-
sionals. We found that in a multiprofessional sample of 
academic medical centre employees, the level and types 
of burnout vary significantly across professional roles, age 
groups and gender. Nurses have the highest prevalence 
of personal burnout, basic scientists have the highest level 
of patient/client-related burnout and residents have the 
highest degree of work-related burnout. Women have 
a higher prevalence of both personal and work-related 
burnout, while men have a higher prevalence of patient/
client-related burnout.

Proposed risk factors for personal burnout include 
female sex, young age (20s) and nursing and physician 
careers; risk factors for work-related burnout include 
female sex and being a nurse or a resident physician; 
risk factors for patient/client-related burnout include 
careers as a nurse, physician or basic scientist. The single 
statistically significant proposed protective factor for all 
three dimensions of burnout was age in the 60s. Previ-
ously suggested drivers for burnout include excessive 
workload and a lack of control of time and effort in the 
work place. Those of younger age, in training, and in the 
nursing profession are more likely to be on the frontlines 
of patient care and to have daily activities dictated, rather 
than self-directed. These factors may directly affect their 
sense of control or autonomy in the workplace and thus 
increase personal and work-related burnout. One may 
also propose those earlier in their training and on the 
frontlines of care have increased responsibility of daily 
tasks necessary for patient care which may or may not be 
as intellectually stimulating or fulfilling, also contributing 
to a lost sense of meaning and work and personal-related 

Figure 2 Adjusted OR of different types of burnout by 
professional category in academic medicine.
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burnout. This possible explanation has been proposed by 
other burnout researchers as well.22

Adjusting for the effects of sex and age, physicians 
have higher odds of having personal and patient-re-
lated burnout, nurses of all types of burnout, residents 
of work-related burnout and biomedical scientists of 
patient/client burnout.

Strengths and weaknesses of the current study are 
important to consider in contrast with other available esti-
mates on the prevalence of burnout in healthcare settings. 
Strengths of this study include being the first survey to 
compare burnout levels among clinical providers versus 
biomedical scientists within one academic medical centre; 
the use of the CBI, a widely available and validated instru-
ment to measure personal, work-related and patient/
client-related burnout; and prevalence estimation by 
specific professional category allowing the planning of 
targeted interventions to decrease burnout in academic 
medical settings. Weaknesses of the study include poten-
tial responder and non-responder bias affecting the 
results; comparison of clinical and non-clinical providers 
who have very different roles in the academic mission; 
inability of biomedical scientist to define a unique ‘client’ 
for the client/patient scale compared with clinical 
providers having a set choice of ‘patient’; using a sample 
from a single academic medical centre. To address some 
of these limitations, multicentre studies are needed to 
enhance generalisability.

The current results are in accordance with other studies 
using the CBI to measure burnout in other similar health-
care organisations. In one such study, conducted in New 
Zealand, among senior doctors and dentists (n=1487), the 
prevalence of personal, work and patient-related burnout 
was 50%, 42% and 16%, respectively.19 That study also 
found burnout to be higher among women, emergency 
and psychiatry specialists, and among those younger in 
age.19 A Taiwanese study looking across five health profes-
sions, also using the CBI, found the highest work-related 
burnout rate among nurses (66%), followed by physician 
assistants (61.8%), physicians (38.6%), administrative 
staff (36.1%) and medical technicians (31.9%); it also 
reported higher burnout among women and those of 
a younger age.20 A study contrasting physician burnout 
in the USA versus those practising in the Netherlands 
found male US physicians reported more work control 
when compared their female counterparts, a difference 
not found among the Dutch.23 The original PUMA results 
showed significant correlations between work-related 
burnout rates and less job satisfaction, more quantitative 
demands, role-conflicts and emotional demands; those 
with high burnout scores also had 13.9 sick-days compared 
with six among those with low burnout scores.24

Our results carry consequences for those planning inter-
ventions to decrease burnout and improve engagement 
in healthcare organisations, in particular in academic 
medical centres. First, as important as physician burnout 
is, other professional categories should be contemplated, 
in particular nurses and trainees, such as residents and 

perhaps even medical students. Second, women have a 
significantly higher burnout prevalence, especially as it 
pertains to personal burnout. Third, there appears to be 
an age or cohort effect in burnout risk that should be 
taken in consideration when planning such interventions. 
Fourth, basic scientists are at increased risk of patient/
client-burnout, in particular as it pertains to funding 
agencies and administrators. These findings point to 
different sources and types of burnout in academic medi-
cine, which will require different interventions.

Finally, the prevalence of burnout among healthcare 
professionals is high and constitutes a pressing challenge 
to be met by organisations, individuals and society at 
large. Identifying at risk groups is just the first of many 
steps already described to reduce burnout.24 It is incum-
bent on us to act now.
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