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Abstract

Background: Healthcare professionals experience stressors in
the workplace, putting them at elevated risk for burnout. The car-
diac catheterization lab is a dynamic environment with high-acuity
patients; however, little has been published investigating burnout
syndrome among healthcare workers. The aim of the study was to
identify the prevalence, demographic, and workload factors, which
contribute to burnout syndrome among this population.

Methods: This is a multicenter cross-sectional study assessing burn-
out with the Maslach Burnout Inventory (MBI) among registered
nurses and registered cardiac invasive specialists working in the cath-
eterization/electrophysiology lab and cardiac observation unit at four
hospital centers in the metro Detroit area.

Results: Of the 48 participants, 69% (n = 33) were female. The
overall prevalence of burnout syndrome was 33% (n = 16). Signifi-
cantly more males experienced burnout than females (P < 0.05). Of
the participants experiencing burnout, a greater proportion worked
in the catheterization lab compared to the cardiac observation unit
(93.8% vs. 6.3%). Burned-out participants worked on average more
day shifts, ST-segment elevation myocardial infarction (STEMI) call
shifts, and extended day shifts per month compared to those not ex-
periencing burnout. The rate of burnout was significantly higher for
individuals reporting increased stress during the pandemic (69% vs.
18%, P <0.05).

Conclusions: Registered nurses and registered cardiac invasive spe-
cialists working in the cardiac catheterization or electrophysiology
lab experience elevated levels of burnout. Greater attention should
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be placed in identifying and optimizing workplace variables which
contribute to burnout among this population.
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Introduction

With the advent of the first coronary artery angioplasty in 1977,
the cardiac catheterization lab (CCL) has become the center
stage for reducing mortality in patients with ST-segment eleva-
tion myocardial infarction (STEMI) [1]. Since its inception,
utilization of the CCL has expanded to a multitude of complex
percutaneous interventions involving multidisciplinary teams
[2, 3]. Healthcare workers functioning within this environ-
ment expose themselves to unique stressors due to the high
acuity of patients, dynamic work environments with changing
schedules, rapidly changing technology, and sleep deprivation.
Registered nurses (RNs) and registered cardiovascular inva-
sive specialists (RCISs) function in multiple roles within the
CCL. While working alongside physician operators, their du-
ties involve providing patient care, pre-, intra-, and post proce-
dures, assisting during procedures, and operating all diagnostic
and therapeutic equipment [4]. Caring for the patients in CCL
requires high aptitude while also maintaining empathy, putting
RNs and RCIS at higher risk of experiencing burnout.

The implications of burnout are far-reaching, affecting
patients, healthcare workers, and the healthcare system as a
whole. Burnout is associated with increased cognitive impair-
ment and adverse patient events, including increased rates of
healthcare-associated infections and self-reported errors [5-8].
Increased rates of hypertension, myocardial infarction, sub-
stance abuse, depression, and anxiety are observed in health-
care professionals experiencing burnout [9]. Hospital systems
can experience increased workplace conflict, distrust of ad-
ministration, and absenteeism leading to worsening staffing
shortages [10-12].

The World Health Organization now defines the psycho-
logical syndrome of burnout in the International Classification
of Diseases, 11th Revision (ICD-11) as exhaustion, detach-
ment, and reduced efficacy resulting from mismanagement of
chronic workplace stress [13]. The seminal work describing
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burnout was done by Maslach et al, who developed the Ma-
slach Burnout Inventory (MBI), a survey taking into account
three components: emotional exhaustion, depersonalization,
and reduced personal accomplishment [14]. Emotional burn-
out is characterized by psychosomatic symptoms, including
headaches, sleepiness, fatigue, and anhedonia. Depersonaliza-
tion manifests as increased cynicism and reduced interpersonal
contact with patients. Decreased sense of personal accomplish-
ment can lead to a feeling of incompetence and a propensity to
evaluate oneself negatively.

Burnout syndrome has been well described in the literature
in many healthcare environments, including the emergency de-
partment (ED), operating room, and critical care units. There is
a gap in the literature investigating burnout syndrome among
healthcare workers in the CCL. Our study aims to evaluate the
prevalence of burnout syndrome among RNs and RCIS in-
volved in the care of patients in the CCL, electrophysiology
lab (EPL), and cardiac observation unit (COU).

Materials and Methods

A cross-sectional survey of 48 full-time RNs and RCISs was
performed at three tertiary care centers in the southeast Michi-
gan region. Approval was obtained from the institutional re-
view board (IRB) of respective hospitals. The STROBE re-
porting guidelines were used to present this study. The data
were collected from May 11, 2021, to August 30, 2021. The
CCL/EPL and COU staff were approached during their shifts
and invited to participate in the study. They were given a brief
overview of the study. After obtaining their informed consent
to participate, they were emailed a link to complete the elec-
tronic survey.

An electronic version of the Maslach Burnout Inventory
for Human Services Survey (MBI) was administered to the par-
ticipating CCL and COU staff. The MBI is a validated 22-item
survey that considers three components: emotional exhaustion,
depersonalization, and reduced personal accomplishment. The
MBI employs a Likert scale with responses ranging from 0 to 6
(0 =never, 1 = a few times a year, 2 = once a month or less, 3 =
a few times a month, 4 = once a week, 5 = a few times a week,
6 = every day). Corresponding demographic characteristics
were collected in a separate section of the survey. Responses
were collected on the Google Workplace Sheets application;
no personal identifying information was collected. Previously
established cutoffs included the following, emotional exhaus-
tion (scores of 27 or higher), depersonalization (scores of 10 or
higher), and personal accomplishment (scores lower than 33)
[15, 16]. Burnout was defined as anyone that met the critical
value for emotional exhaustion and/or depersonalization [16,
17].

Continuous variables are expressed as mean =+ standard
deviation (SD) and categorical variables as absolute numbers
and percentages. Continuous variables were tested with Stu-
dent’s t-test. Fisher’s exact test was used to assess differences
in categorical variables. Statistical analysis was performed us-
ing GraphPad Prism 8 (GraphPad Software, San Diego, Cali-
fornia). Statistical significance was defined as a two-tailed P
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Table 1. Demographic Information for Overall Population (N
=48)

N (%)

Age

18-29 5(10.4)

30-39 17 (35.4)

40 - 49 10 (20.8)

50-59 13 (27.1)

60+ 3(6.3)
Gender

Male 15 (31.3)

Female 33 (68.8)
Relationship

In a relationship 33 (68.8)

Single 11 (22.9)

Divorced/separated/widowed 4(8.3)

value < 0.05.

This study has been approved by the IRB at Ascension
Providence Hospital in Southfield and Novi, MI, Ascension
Providence Rochester Hospital, in Rochester, MI, Ascension
St. John Hospital in Detroit, MI (IRB study #1731690-4). This
study was deemed ethically compliant from the IRB.

Results

We received completed surveys from 48 of 87 staff members,
with a response rate of 55%. Out of all the respondents, 15
(31.3%) were males, and 33 (68.8%) were females (Table 1).
There were five respondents aged 18 to 29, 17 aged 30 to 39,
10 aged 40 to 49, 13 aged 50 to 59, and three older than 60
years of age.

Thirty-four (70.8%) of the respondents worked in the in-
terventional lab, five (10.4%) in the EPL, and nine (18.8%)
in the COU (Table 2). The distribution of experience levels
is described in Table 2. Twenty-three (48%) respondents had
less than 5 years of work experience. The average number of
day shifts (defined as a scheduled shift ranging from 9 to 12 h)
each respondent works per month was 16.4 + 4. The average
number of extended shifts (defined as any shift beyond sched-
uled hours) each respondent works per month was 2.5 + 2.5.
The number of STEMI calls (defined as a 24-h shift starting at
7 am) each respondent works per month was 7.2 + 3.4.

The average emotional exhaustion score for the respond-
ents was 18.81 + 12 (a higher score indicates a higher level of
burnout) (Table 3). Fourteen respondents (29.17%) had emo-
tional exhaustion scores above the critical value of 27, indicat-
ing burnout. The average depersonalization score was 3.77 =
3.74 (a higher score indicating higher level of burnout). Seven
respondents (14.58%) had depersonalization scores above the
critical value of 10, indicating burnout. The average personal
accomplishment score was 34.38 £+ 10.05; however, we did not
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Table 2. Work-Related Demographic Information for Overall
Population

N (%) or mean + SD

Work environment

CCL 34 (70.8)

EPL 5(10.4)

COuU 9 (18.8)
Experience level

Less than 2 years 9 (18.8)

2 - 4 years 14 (29.2)

5 - 10 years 8 (16.7)

11 - 15 years 7 (14.6)

16 - 20 years 2(4.2)

20+ years 8 (16.7)
Hours of sleep

Less than 4 h 2(42)

5-6h 31 (64.6)

7-8h 14 (29.2)

8-9h 0

9+h 1(2.1)
Number of day shifts/month 16.4+4
Number of extended shifts/month 25425
Number of STEMI call days/month 72+3.4

CCL: catheterization lab; EPL: electrophysiology lab; COU: cardiac ob-
servation unit; STEMI: ST-segment elevation myocardial infarction; SD:
standard deviation.

include this component in our criteria for burnout.

The overall prevalence of burnout syndrome was 33.3%
(16 respondents). Higher burnout was seen in males; 60% of
males compared to 21% of females (P < 0.05) met burnout
criteria (Fig. 1a). A respondent working in the COU has a 29%
chance of experiencing burnout as a respondent working in
the CCL/EPL (P = 0.24, 95% confidence interval (CI): 0.05 to
1.24). While it did not meet statistical significance, the study
sample size was not powered to detect the difference. Higher
rates of burnout were seen in participants who worked on aver-
age more day shifts, STEMI call shifts, and extended day shifts
per month than non-burned-out participants; however, this
trend was not statistically significant (Fig. 1b). The burnout
rate is significantly higher for individuals reporting increased

Table 3. Burnout Scores for Overall Population

Mean + SD N of posi- Positive

tive scores
Emotional exhaustion 18.81 12 14 29.17%
Depersonalization 3.77+3.74 7 14.58%
Personal accomplishment  34.38 + 10.05 17 35.42%

SD: standard deviation.
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Figure 1. (a) Number of participants indicated above each bar who are
burned out and not burned out, in each category listed along the x axis.
*P value < 0.05. (b) Number and type of shifts completed by burned-
out and not burned-out individuals, with the average number indicated
above each bar. CCL: catheterization lab; EPL: electrophysiology lab;
COU: cardiac observation unit; STEMI: ST-segment elevation myocar-
dial infarction.

stress during the pandemic versus those who did not report
increased stress (68.75% vs. 17.86%, P < 0.05).

Discussion

Burnout affects healthcare workers in all roles and settings.
The prevalence of burnout varies among different departments
in the hospital and has been well documented in most hospi-
tal settings [18-20]. In our study, the prevalence of burnout in
the CCL/EPL was found to be 38.5%. A review of 17 studies
found that as many as 26% of ED nurses reported some effects
of burnout, with even higher rates reported among operating
room staff at 82.6% [21, 22]. There is a large amount of vari-
ability between studies reporting burnout within the same de-
partment; reported burnout in adult critical nurses ranges from
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16% to 81% [22, 23]. Some of the variability can be attributed
to studies applying a diverse range of measurement tools. The
MBI was used in our study. There remains a paucity of data on
burnout in the CCL. To get a better understanding of the true
CLL burnout rate, measurements may need to be repeated at
different hospital systems with the use of one “gold standard”
burnout assessment tool.

Burnout has been more critical than ever since the begin-
ning of 2020, when the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) started spreading worldwide,
causing the coronavirus disease 2019 (COVID-19) pandemic.
Healthcare workers were called to care for patients stricken by
this disease, expected to work longer hours in different envi-
ronments, wear personal protective equipment (PPE), and care
for high-acuity patients while at the same time exposing them-
selves to the virus. In one study with 1,795 respondents, 40.3%
of healthcare workers, particularly nurses (45%) and physi-
cians (31%) experienced burnout during the pandemic [24]. A
study looking at 1,153 Italian healthcare professionals during
the pandemic found that at least one-third were experiencing a
component of burnout [25]. In our study, individuals who re-
ported increased stress during the pandemic had significantly
higher rates of burnout than those who did not report increased
stress (68.75% vs. 17.86%, P < 0.05). Our respondents were
unlikely to be involved in the care of COVID-9 patients; how-
ever, our findings suggest pandemic-related factors within or
outside the hospital contributed to them experiencing burnout.
Fear of contacting SARS-CoV-2, increased PPE use, vaccine
mandates, employment uncertainties, and pandemic-related
stressors at home likely contributed to developing burnout.

The modern CCL looks drastically different from its in-
ception, where it was primarily used for diagnostic evalua-
tion of the coronary arteries before cardiac surgery. Today the
CCL offers a wide range of catheter-based therapies, includ-
ing complex coronary, peripheral endovascular, and structural
heart interventions [2, 3]. As newer interventions are devel-
oped, CCLs around the country move to rapidly adopt the
latest minimally invasive procedures, all while emphasizing
same-day discharge [2, 3]. A significant proportion of the time
spent by the RNs and RCISs in the CCLs involves operating
hemodynamic monitoring systems and the use of electronic
medical records (EMRs). EMR usage has been associated with
an increased prevalence of burnout [26]. It can be postulated
that the heavy usage of EMRs by CCLs staff may take away
from interpersonal interactions and direct patient care, which
may be a driver for burnout.

Our data did show a trend of burned-out staff doing more
day, extended, and STEMI call shifts on average compared to
non-burned-out staff, but this did not reach statistical signifi-
cance. However, our study may be underpowered to show a
difference. Similar results were seen by Barbosa et al, whose
study of 67 on-call physicians showed no significant correla-
tion between weekly on-call hours and any of the three di-
mensions of burnout syndrome [27]. In contrast, Balch et al
published a larger study of 7,900 surgeons that showed burn-
out exhibited a threshold effect at > 2 nights on call/week (<
1 night on call/week, 30%; > 2 nights on call/week, 44% to
46%) [28]. When comparing our study to those published by
Barbosa et al [27] and Balch et al [28], one may suggest that
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by increasing the number of participants, we may see statis-
tically significant increased burnout in staff doing more day,
extended, and STEMI on-call shifts. The number of shifts done
is only one variable affecting burnout; workload has a greater
impact on burnout [29]. Data from neonatal intensive care unit
(NICU) nurses demonstrated higher burnout in centers with
higher volume and higher admission rates [26]. Modern CCLs
are designed to maximize caseloads, which may have deleteri-
ous effects on staff, as more intellectual effort is needed to take
on more cases and greater emotional effort to talk to patients
and their families. Future studies investigating the relationship
between burnout and CLL caseloads could provide valuable
insight into developing optimal workloads to maximize effi-
cacy while deterring burnout.

Our study showed higher burnout among staff in the CCL/
EPL than in the COU, 38.5% versus 12.5%, (P = 0.24) (Fig.
la). We suspect the lack of statistical significance was due
to having only nine respondents from the COU compared to
39 respondents from the CCL/EPL. We decided to compare
burnout between these two environments because they both
provide care for the same patient at different courses of their
treatment. It is important to note that at the studied hospitals,
although the CCL/EPL and COU are in close physical proxim-
ity, the staff exclusively work in either department and have
different duties and work hours. The CCL/EPL RNs and RCIS
are expected to maintain proficiency when assisting with the
latest procedure and ensure patient safety from admission to
discharge or transfer. The pre-/intra-/post-procedure care in-
volves performing patient assessments, administering medica-
tions, monitoring and recording electrocardiograms and hemo-
dynamic data, operating mechanical assist devices, stocking
supplies, and performing efficient patient turnover [4]. The
COU RNs manage either pre- or post-procedure patients; their
duties are more typical of post-anesthesia care unit (PACU)
nurses. COU RNs monitor patient vitals, check their level of
consciousness, monitor for post-catheterization complications,
administer medications, and communicate with patients’ fam-
ily members. With current consensus guidelines supporting
door-to-balloon time in 90 min or less in patients with STEMI
[30], it is a race against time for CCL staff to arrive on-site
and complete coronary reperfusion. If STEMI patients are not
reperfused in time, they are at risk of going into cardiogenic
shock; large center CCLs often deploy mechanical assist de-
vices. These patients are at high risk of decompensating, and
CCL staff are expected to perform resuscitative measures im-
mediately. This stark difference in the level of urgency and
acuity in patients between the CCL/EPL and COU could ex-
plain the higher burnout seen in CCL/EPL staff. Health care
workers in high acuity and procedure dominant departments
like the operating room and critical care units experience high-
er rates of burnout [21, 22].

A major limitation of this study is a low response rate at
55%. Survey fatigue is a major contributing factor, as hospi-
tal employees are frequently subjected numerous workplace
related surveys. There may also be a selection bias, where
burned-out individuals may be less inclined to participate in a
voluntary survey. Another limitation is recruitment of partici-
pants from the same geographical area in southeast Michigan
and smaller sample size. CCLs generally operate with smaller
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number of staff compared to other hospital units, as such nu-
merous CCLs would have to be recruited for a higher-powered
study. This pilot study highlights burnout among the at-risk
population of healthcare care workers in the CCL, which had
not previously been investigated.

A follow-up study with larger national recruitment would
be needed to have more generalizable results.

This pilot study shows that assessment of burnout in the
CCL can be quantified with the reliable and validated MBI.
Burnout among the at-risk population of healthcare care
workers in the CCL has not previously been investigated. The
MBI can be deployed in the CCLs across the country to iden-
tify staff members that are particularly at risk. It adds to a
large body of research that burnout has a high prevalence in
high-stress departments within the health care system. Qual-
ity in the CCL is often defined as performing the correct pro-
cedure, on an ideal candidate, at the appropriate time [31].
However, to ensure the delivery of quality care, CCL staff
must ensure their mental wellbeing, as failure to do so has
negative implications for patients and hospital organizations.
The CCLs could provide better care for patients by imple-
menting organizational changes which reduce burnout among
health care workers.

Learning points

Burnout is highly prevalent among RNs and registered cardiac
invasive specialists working in the CCL.

The MBI can be utilized to effectively quantify burnout
in the CCL.

Participants reporting higher pandemic stress were signifi-
cantly more burned out compared to those not reporting higher
pandemic stress.
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