OBSERVATIONAL STUDY

SWEAT ICU—An Observational Study of
Physician Workload and the Association of
Physician Outcomes in Academic ICUs

OBJECTIVES: The optimal staffing model for physicians in the ICU is unknown.
Patient-to-intensivist ratios may offer a simple measure of workload and be asso-
ciated with patient mortality and physician burnout. To evaluate the association of
physician workload, as measured by the patient-to-intensivist ratio, with physician
burnout and patient mortality.

DESIGN: Cross-sectional observational study.

SETTING: Fourteen academic centers in the United States from August 2020 to
July 2021.

SUBIJECTS: We enrolled ICU physicians and collected data on adult ICU
patients under the physician’s care on the single physician-selected study day for
each physician.

MEASUREMENTS AND MAIN RESULTS: The primary exposure was work-
load (self-reported number of patients’ physician was responsible for) modeled
as high (>14 patients) and low (<14 patients). The primary outcome was burnout,
measured by the Well-Being Index. The secondary outcome measure was 28-day
patient mortality. We calculated odds ratio for burnout and patient outcomes using
a multivariable logistic regression model and a binomial mixed effects model, re-
spectively. We enrolled 122 physicians from 62 ICUs. The median patient-to-
intensivist ratio was 12 (interquartile range, 10—14), and the overall prevalence
of burnout was 26.4% (n = 32). Intensivist workload was not independently as-
sociated with burnout (adjusted odds ratio, 0.74; 95% ClI, 0.24-2.23). Of 1,322
patients, 679 (52%) were discharged alive from the hospital, 257 (19%) remained
hospitalized, and 347 (26%) were deceased by day 28; 28-day outcomes were
unknown for 39 of patients (3%). Intensivist workload was not independently
associated with 28-day patient mortality (adjusted odds ratio, 1.33; 95% ClI,
0.92-1.91).

CONCLUSIONS: In our cohort, approximately one in four physicians experienced
burnout on the study day. There was no relationship be- tween workload as meas-
ured by patient-to-intensivist ratio and burnout. Factors other than the number of
patients may be important drivers of burnout among ICU physicians.

KEY WORDS: burnout; intensive care unit; mortality; patient-to-intensivist ratio;
workforce; workload

urrently, ICU staffing models are varied nationally (1), and prior studies

show inconsistent associations of staffing models with patient outcomes

(2-5). One aspect of staffing is the number of patients a physician cares
for or the patient-to-intensivist ratio, which has been used as an objective measure
of workload and staffing in the ICU. Studies suggest that the relationship between
patient-to-intensivist ratio is not linear (6, 7), but there is likely a minimum or
threshold volume of work, or activity, needed for best patient outcomes (8, 9).
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The impact of ICU work and staffing on physician
outcomes is less well understood but important. As
more physicians leave the profession due to increased
moral distress and burnout (10-12), it is important
to understand the relationship between ICU work
and physician outcomes. Burnout is associated with
decreased work performance (13, 14), a desire to leave
the ICU (15), and a reduction in clinical hours (16).
Small studies have suggested a relationship between
physician workload in the ICU and burnout (17, 18). A
consensus statement on ICU staffing by the Society of
Critical Care Medicine (SCCM) suggests that patient-
to-intensivist ratios greater than 14 to 1 may be un-
favorable for the physician (19). However, guidelines
do not offer strong evidence nor recommendations for
measuring physician workload in the ICU (19, 20).

We conducted this study to examine if there was
an independent association between the number of
patients a physician cares for and burnout among
intensivists across multiple academic ICUs in the
United States.

MATERIALS AND METHODS
Study Design

We conducted a cross-sectional study across 62 ICUs
in 14 academic centers in the United States recruited
through the Discovery Network of SCCM (21) from
August 2020 through July 2021. Any physician serving as
the intensivist for an adult ICU was eligible for inclusion.
Sites chose ICUs and study days based on ICU directors’
guidance. Physicians could choose when, on a day dur-
ing their ICU rotation, to complete study measures. Up
to three different physicians working on separate days
in the same ICU were eligible, and multiple ICUs within
a site were included. The study was granted approval by
the institutional review boards (IRBs) of all participat-
ing sites (Emory University IRB Study 00000017, May
15, 2020). Informed consent for physicians was implied
by completion of study surveys, and study procedures
followed were in accordance with institutional ethical
standards and the Helsinki Declaration of 1975.

Study Measures and Data Collection

Our primary exposure of interest was physician work-
load defined as the self-reported number of ICU
patients the physician was responsible for on the study
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day (19). Because there exist no validated measures or
definition of ICU workload (1), we also surveyed phy-
sicians on other aspects of ICU work, clinical and non-
clinical duties that may influence their time in the ICU,
including ICU strain, which can be understood as a mis-
match between ICU resource supply and demand (22)
(full ICU work physician survey, Supplemental Digital
Content - Table 1, http://links.lww.com/CCX/B69).

The primary outcome measure was the number of
physicians who had a Well-Being Index (WBI) score
greater than or equal to 4 measured using the expanded
WBI (Supplemental Digital Content - Table 2, http://
links.lww.com/CCX/B69) (23, 24), which we defined as
burnout based on previous studies (17, 22). The WBI,
which was designed to measured distress in dimensions
of burnout, fatigue, quality of life, depression, and anx-
iety, has been used to measure burnout in ICU physicians
(17,25, 26), and it has been shown to have a high predic-
tive value for burnout (23). The WBI was chosen as it is
freely available and requires minimal time to complete.

We collected structural information from each ICU
as detailed in Supplemental Digital Content - Table 3
(http://links.lww.com/CCX/B69) and information for
all patients under the participating physicians care
on the study day as detailed in Supplemental Digital
Content - Table 4 (http://links.Iww.com/CCX/B69).
Patients were followed for 28-day outcome as a key
secondary outcome.

Deidentified study data were collected and managed
using Research Electronic Data Capture (27, 28).

Statistical Analysis

Continuous and categorical variables are reported as
medians with interquartile ranges (IQRs) and counts
with percentages. Workload was modeled as a dichot-
omous variable of high (>14 patients per physician) or
low (<14 patients per physician) based on the SCCM
ICU staffing statement (19). Physician and patient char-
acteristics were compared using Wilcoxon rank-sum
test for medians and chi-square test (Fisher exact for
counts <5) for proportions. For univariate comparison
of patient variables between high and low workloads
and inclusion of patient variables in the primary end-
point analysis, collected patient data were aggregated
by physician. Median values of continuous variables
and median percentages of categorical variables were
used for univariate and primary endpoint analyses.
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We used a univariate and multivariable logistic
regression model to calculate the odds ratio (OR)
and 95% CI quantifying the association of physi-
cian workload to burnout presence. Covariates for
the logistic model were identified a priori using
directed acyclic graph theory (Fig. 1) (29), exploring
a hypothesized causal relationship between workload
and burnout (19, 30). We assessed for statistical in-
teraction between workload and physician gender,
years in practice, and ICU weeks worked per year on
the association of workload and burnout using the
Breslow-Day test.

We used a binomial mixed-effects logistic regres-
sion model to evaluate the association of workload and
28-day patient outcome. The model was restricted to
patients with 28-day outcome of alive (includes patients
alive and discharged, and patients still hospitalized at
day 28) or deceased. Site, ICU, and physician were set
as random effects. Fixed effects were determined using

directed acyclic graph theory (Supplemental Digital
Content - Fig. 1, http://links.Iww.com/CCX/B69).

A type I error rate of 0.05 was defined a priori. We
designed our study for 80% power to detect a 20% dif-
ference in number of physicians with a WBI score
greater than or equal to 4 between high and low work-
load groups, with clustering by site. We conducted
one preplanned and three post hoc sensitivity analy-
ses examining quintiles of physician workload and de-
fining workload as: 1) a linear variable of the number of
patients physicians had on the study day (31), 2) a linear
variable of the number of critical care weeks worked per
year, and 3) the day of the ICU service cycle on which
the study survey was completed (e.g., day 2 of 7).

Statistical analysis was completed using SAS 9.4
(SAS Institute, Cary, NC) and openepi.com (Copyright
2003, Open Source Epidemiologic Statistics for Public
Health, 2008 Andrew G. Dean and Kevin M. Sullivan,
Atlanta, GA).

Patient Related Variables
- SOFA score

- Life Sustaining Treatment |
/ - Goals of Care Conflict

Workload ——

il New Patients

ICU Structure Variables

- Team size (Number of APPs,
residents, fellows)

- Presence of ICU Strain

Legend
B Exposure

B Outcome
B Confounder
B Ancestor of outcome
== Causal Pathway

__— Number of

¥

Physician Related Variables

- Gender

- Years in practice

- Number of ICU years worked yearly

Figure 1. Directed acyclic graph (DAG) hypothesizing exposure-outcome relationship for physician workload and burnout. DAG
exploring our hypothesized exposure-outcome causal relationship for physician workload (exposure, green) and burnout (outcome,
orange). Variables in purple (patient-related variables, ICU structure variables, and number of new patients) represent variables
hypothesized and analyzed as confounders (included as covariates in the multivariable model). Physician variables in red (gender,

years in practice, and number of weeks worked) represent hypothesized ancestors of burnout and are analyzed as potential interaction
variables. Some variables are grouped for figure visual appearance: patient-related variables (Sequential Organ Failure Assessment
[SOFA] score, presence of life sustaining treatment, and goals of care conflict), ICU structure variables (team size and presence of ICU
strain), and physician related variables (gender, years in practice, and number of ICU weeks worked). APP = advanced practice provider.

Critical Care Explorations
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TABLE 1.
Physician Characteristics, by Workload Category

Characteristic

All Physicians,

n=122

n=29

High Workload,* Low Workload,®

n=93

Demographics
Age (yr), median (IQR)®
Gender, n (%)

40.0 (36.0-46.5) 40.0 (36.0-47.5)

40.0 (36.0-46.0)

Female 37 (30.8) 8 (27.6) 29 (31.2)
Male 84 (68.9) 20 (69.0) 64 (68.8)
Not reported/unknown 1 (0.8) 1(3.4) 0 (0.0)
Marital status, n (%)
Single 17 (18.9) 4 (13.8) 13 (14.0)
Partnered 104 (85.3) 25 (86.2) 79 (84.9)
Other/unknown 1 (0.8) 0 (0) 1(1.1)
Race, n (%)
White 81 (66.4) 17 (58.6) 64 (68.8)
Black 4 (3.3) 3(10.3) 1(1.1)
Asian 29 (23.8) 7 (24.1) 22 (23.7)
Other 6 (4.9) 2 (6.9) 4 (4.3)
Completed a critical care fellowship, n (%) 117 (95.9) 27 (93.1) 90 (96.8)
Residency completed, n (%)
Anesthesia 11 (9.0) 4 (13.8) 7 (7.5)
Emergency medicine 8 (6.6) 2 (6.9) 6 (6.5)
Internal medicine 89 (73.0) 16 (55.2) 73 (78.5)
Combined medicine and pediatrics 2 (1.6) 2 (6.9) 0 (0.0)
Neurology 7 (5.7) 2 (6.9) 5 (5.4)
Surgery 4 (3.3) 3(10.3) 1(1.1)
General clinical work characteristics
Years in practice, median (IQR) 6 (3,10) 8 (3.75, 12) 5 (3, 9)
Weeks on clinical service (per year), median (IQR) 22 (13-30) 22 (19-36) 20 (13-30)
% Clinical time on critical care service, median (IQR) 75 (50-100) 50 (835-75) 80 (50-100)
Length of service blocks (d), median (IQR) 7 (7-7) 7 (7-7) 7 (6-7)
Work nights in-house, n (%) 52 (42.6) 7 (24.1) 45 (48.4)
Non-ICU work during ICU, n (%)
Non-ICU clinical work (e.g., rapid response, clinic, and surgeries) 25 (20.5) 7 (24.1) 18 (19.4)
Nonphysician duties (e.g., pharmacy and respiratory therapy) 12 (9.8) 4 (13.8) 8 (8.6)
Research work 40 (32.8) 7 (24.1) 33 (35.5)
Administrative duties 46 (37.7) 11 (37.9) 35 (37.6)
Teaching 57 (46.7) 16 (55.2) 41 (76.2)
Duties are burdensome (yes), n (%) 39 (68.4) 10 (76.9) 29 (65.9)
Changes in ICU work related to COVID-19 pandemic
Cared for COVID-19 patients in unit, n (%) 92 (75.4) 25 (86.2) 67 (72.0)
Number of ICU patients cared for, n (%) (compared with prepandemic)
More patients 32 (26.4) 10 (34.5) 22 (23.9
Same or fewer patients 89 (73.6) 19 (65.5) 70 (76.1)
Length of ICU service block, n (%) (compared with prepandemic)
Increased ICU block 7 (5.8) 2 (7.1) 5 (5.4)
Same or decreased ICU block 113 (94.2) 26 (92.9) 87 (94.6)
(Continued)
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TABLE 1. (Continued).

Physician Characteristics, by Workload Category

Characteristic

Workload characteristics on study day
Number of patients on study day, median (IQR)
Number of new patients on study day, median (IQR)
ICU strain present, n (%)
Goals of care conflict with patients/family, n (%)
Burnout on study day

Well-Being Index score, median (IQR)
Burnout present?, n (%)

All Physicians, High Workload,? Low Workload,”

n=122 n=29 n=93

12 (10-14) 18 (17-20) 11 (8-13)
2 (0-3) 4 (1-4) 1 (0-3)
49 (40.2) 16 (55.2) 33 (35.5)
77 (63.1) 21 (72.4) 56 (60.2)
2 (0-4) 2 (0-4) 2 (0-4)
32 (26.2) 8 (27.6) 24 (25.8)

IGR = interquartile range.

®High workload: > 14 patients per physician.

*Low workload: < 14 patients per physician.

n missing 10, all other variables with n missing <5.
9Burnout is defined as a score >4 on Well-Being Index.

RESULTS

Baseline Physician Characteristics

We enrolled 122 physicians (147 total invited, 83% re-
sponse rate) across the 14 sites (Table 1; Supplemental
Digital Content - Table 5, http://links.lww.com/CCX/
B69). Eighty-four (68.9%) physicians were men with
a median age of 40.0 years (IQR, 36.0-46.5 yr). Most
physicians identified as Caucasian (n = 81 [66.4%]) or
Asian (n = 29 [23.8%]). Nearly all (n = 117 [95.9%])
had completed a critical care fellowship as part of
their training. Median years in practice was 6.0 (IQR,
3.0-10.0).

Physician Workload Characteristics

The median number of patients physicians cared for
on the study day was 12 (IQR, 10-14), with a median
of two new patients (IQR, 0-3) (Table 1). Physicians
worked a median of 22 weeks clinical service (IQR,
13-30), with a median of 75.0% (IQR, 50.0-100.0) of
clinical time being critical care. Fifty-two (42.6%) phy-
sicians reported having nighttime shifts in the ICU as
part of their clinical time. Forty-nine (40.2%) physi-
cians identified presence of ICU strain, and 77 (63.1%)
physicians reported ongoing goals of care (GOC) con-
flict with patients and/or families on the study day.
Ninety-two (75.4%) physicians cared for patients with
COVID-19 during their ICU time, with 32 (26.4%)
physicians caring for more patients during COVID-19.

Critical Care Explorations

Physicians with high workload had more new
patients compared with those with low workload (4
[IQR, 1-4] vs 1 [IQR, 0-3]; p =0.0001). Although there
was no difference in annual clinical weeks between the
workload groups (high workload, 22wk [IQR, 19-36]
vs low workload 20wk [IQR, 13-30]; p = 0.28), phy-
sicians with high workload had less critical care time
than those with low workload (median % critical
care clinical time 50.0% [IQR, 35-75] vs 80.0% [IQR,
50-100]; p = 0.01). More physicians with low workload
worked night shifts in the ICU than with high work-
load (45 [48.4%] vs 7 [24.1%]; p = 0.03). There was
no difference in presence of ICU strain between high
and low workload groups (16 [55.2%] vs 33 [35.5%];
p = 0.06), or presence of GOC conflict (21 [72.4%] vs
56 [60.2%]; p = 0.23). There was no difference in the
number of physicians caring for more patients during
COVID-19 compared with prepandemic (high work-
load 10 physicians [34.5%] vs low workload 22 physi-
cians [23.9%]; p = 0.26).

ICU Characteristics

The 62 study ICUs were across the United States—
Northeast (n = 24, 38.7%), South (n = 24, 38.7%),
West (n = 8, 12.9%), and Midwest (n = 6, 9.7%)
(Table 2). The majority of the included ICUs were
medical ICUs (n = 34, 54.8%). In addition to the
participating intensivist, ICU providers included
advanced practice providers in 46 (74.2%) ICUs,
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TABLE 2.
ICU Characteristics by Physician Workload

All ICUs, ICUs for High Workload 1CUs for Low Workload

Characteristic n =62 Physicians?, n =29 Physicians?, n =93

General ICU classification

Academic ICU, n (%) 60 (96.8) 28 (96.6) 91 (97.8)
U.S. region®, n (%)
North 24 (38.7) 4 (13.8) 39 (41.9)
South 24 (38.7) 17 (58.6) 34 (36.6)
West 8 (12.9) 4 (13.8) 16 (17.2)
Midwest 6 (9.7) 3(10.3) 4 (4.8)
Type of ICU, n (%)
Medical ICU 34 (54.8) 12 (41.4) 52 (55.9)
Combined medical/surgical 6 (9.7) 2 (6.9) 9 (9.7)
Cardiac care unit 5 (8.1) 1 (3.5) 12 (12.9)
Cardiothoracic surgery 4 (6.4) 3(10.3) 6 (6.5)
Neurointensive care unit 5 (8.1) 3(10.3) 9(9.7)
Other 3 (4.8) 4 (13.8) 2 (2.1)
ICU structure and staff
Tele-ICU present, n (%) 23 (37.1) 13 (44.8) 37 (39.8)
Closed ICU, n (%) 49 (79.0) 25 (86.2) 67 (72.0)
If open, requires mandatory critical care consult, 10/13 (76.9) 3/4 (75) 19/26 (73.1)
n (%)
COVID-19 patients present, n (%) 49 (79) 17 (58.6) 74 (79.6)
Day team members, n (%)
APPs 6 (74.2) 25 (86.2) 73 (78.5)
Fellows 2 (67.7) 23 (79.3) 59 (63.4)
Residents 9 (63.9) 21 (72.4) 51 (54.8)
Number of providers during day®, median (IQR) 4 (3-6) 5 (4-6) 4 (3-6)
Night team members, n (%)
APPs 6 (58.1) 25 (86.2) 53 (57.0)
Fellows 5 (40.3) 14 (48.3) 33 (85.5)
Residents 2 (53.3) 15 (51.7) 44 (47.3)
Number of providers during night®, median (IQR) 2 (1-3) 3 (2-3) 2 (1.1-3)
Intensivist present at night, n (%) 32 (51.6) 7 (24.1) 45 (48.4)
Ancillary staff presence, n (%)
Occupational therapist 3 (37.1) 8 (27.6) 33 (35.5)
Pharmacist 7 (75.8) 25 (86.2) 69 (74.2)
Physical therapist 30 (48.4) 12 (41.4) 492 (45.2)
Respiratory therapist 5 (88.7) 26 (89.7) 82 (88.2)
Social worker 6 (74.2) 20 (69.0) 69 (74.2)
Summary ICU datad®
Number of beds available, median (IQR) 16 (12-20) 20 (16.5-20) 16 (12-22)
Average Number patients per nurse in ICU ratio, 2 (2-2) 2 (2-2) 2 (2-2)
median (IQR)
Annual admissions, median (IQR) 1,192 (750-1,800) 1,450 (1,279-1,541) 1,300 (750-2,501)
Average length of stay (d), median (IQR) 4.61 (3.37-5.57) 5.1 (3.93-5.75) 4 (3.02-5)
Annual average mortality (%), median (IQR) 11.7 (6.02-19.4) 5.04 (3.57-7.66) 11.7 (6.07-19)

APP = advanced practice provider, IQR = interquartile range.

2Eight out 62 ICUs had physicians in both high and low workload groups. ICU characteristics reported for high and low workload groups
by each physician.

*Region of United States based on U.S. Census Bureau of Regions and Divisions.

“Number of providers during day and night are “excluding” ICU physician.

dSummary ICU data based on last complete calendar year of data available (for most ICUs data are from 2019).

en with missing summary ICU data = 10, all other variables with missing < 2.
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fellows in 42 (67.7%) ICUs, and residents in 39
(62.9%) ICUs. The median number of total provid-
ers (excluding the intensivist) during the day was 4
(IQR, 3-6), and there was a median of 2 providers at
night (IQR, 1-3). There were more providers present
at night in the high workload group (median, 3 [IQR,
2-3] vs 2 [IQR, 1.1-3]; p = 0.01) but no difference
in number of providers present during the day (me-
dian, 5 [IQR, 4-6] vs 4 [IQR, 3-6]; p = 0.10).

Patient Characteristics

A total of 1,322 patients were included in the study
with median patient age of 61.0 years (IQR, 50.0-70.0)
(Table 3). The most common ICU admission diag-
nosis was respiratory failure (n = 575, 43.5%), with 693
patients (52.4%) on invasive mechanical ventilation
(IMV) and 449 patients (34.0%) requiring vasopres-
sors in the 24 hours prior to the study day. The median
Sequential Organ Failure Assessment (SOFA) score
was 4.0 (IQR, 2.0-8.0). There was no difference in pres-
ence of IMV (median percentage, 53% [IQR, 36-65] in
high workload vs 55% [IQR, 36.5-65] in low; p = 0.81),
vasopressors (median percentage, 29% [IQR, 13-38]
in high vs 31.5% [IQR, 17.5-50] in low; p = 0.19), or
SOFA score (median score, 4.5 [IQR, 2.0-7.0] in high
vs 4.0 [IQR, 2.8-6.0] in low; p = 0.87) between work-
load groups.

Primary Aim: Physician Burnout and
Association With Workload

Thirty-two of the physicians (26.4%) had a WBI score
greater than or equal to 4, meeting the threshold for
burnout (Table 1). The median WBI score was 2 (IQR,
0-4). ICU strain was more likely to be perceived by
physicians with burnout compared with those without
burnout (59.4% vs 33.7%; p = 0.04). Additionally,
median-aggregated patient SOFA score was higher for
physicians experiencing burnout compared with those
not (median aggregated SOFA, 5 [IQR, 3-7] vs 4 [IQR,
2-6]; p = 0.02). In the multivariable model, there was
no difference in odds of burnout in the high workload
group compared with low workload group (adjusted
OR, 0.74; 95% CI, 0.25-2.24) (Fig. 2; Supplemental
Digital Content - Table 6, http://links.lww.com/CCX/
B69). There was no interaction between workload and
physician gender, years worked, or total clinical time
on the association with burnout.

Critical Care Explorations

TABLE 3.

Patient Characteristics for Full Patient
Cohort

All Patients,

Characteristic n=1,322

61.0 (50.0-70.0)

28.60
(23.82-34.74)

Patient age (yr), median (IQR)
Patient body mass index?, median (IQR)

Gender, n (%)

Male 765 (57.9)
Female 556 (42.1)
Race, n (%)
White 654 (49.5)
Black 476 (36.0)
Asian 26 (2.0)
Unknown 158 (11.9)
Other 8 (0.6)
Hispanic, n (%)
Full code on ICU admission, n (%) 107 (8.1)
ICU admission diagnosis, n (%) 1,232 (93.2)
Respiratory failure 575 (43.5)
Sepsis/septic shock 173 (13.1)
Postoperative state 121 (9.1)
Other® 453 (34.3)
COVID-19 present, n (%) 275 (20.8)
Life sustaining treatment, n (%)
Invasive mechanical ventilation 693 (52.4)
Vasopressors? 449 (34.0)
Continuous renal replacement therapy 150 (11.3)
Extracorporeal membranous oxygenation 39 (3.0)
Left heart support 37 (2.8)
Sequential Organ Failure Assessment 4 (2-8)
score, median (IQR)
28-d outcome
Discharged alive 679 (51.4)
Hospitalized—non-ICU floor 144 (10.9)
Hospitalized—ICU 113 (8.5)
Deceased 347 (26.2)
Unknown 39 (3.0)
Length of ICU Stay (d), median (IQR) 9 (4-20)

IQR = interquartile range.

n missing: body mass index = 18, vasopressors = 15, all other
variables with n missing <b.

®Other diagnosis includes: myocardial infarction, arrhythmias,
stroke, gastrointestinal bleed, heart failure, renal failure, toxic
ingestion, pulmonary embolism, trauma, undifferentiated shock,
cardiac arrest, diabetic ketoacidosis, cardiogenic shock, seizure,
and altered mental status.
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Workload Model QOdds Ratio for Burnout (95% CI)
Primary Analysis
Low Workload REF
High Workload (unadjusted) 1.08 (0.42-2.76) l—.—'
High Workload (adjusted) 0.74 (0.24-2.23) ——
Sensitivity Analyses
Number of Patients per day (linear) 1.04 (0.94-1.14) B
Number of Critical Care Weeks Yearly (linear) 1.01 (0.97-1.05) .
 QuintlesofWorkoad
Quintile 1: =9 pts REF
Quintile 2: 10 to <11 pts 0.83 (0.24-2.87) L
Quintile 3: 12 to <13 pts 0.88 (0.26-3.05) | |
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Figure 2. Forest plot of odds ratios for burnout with workload definitions. All odds ratios and Cl generated by logistic regression.
Burnout was defined at Well-Being Index score > 4. Low workload less than or equal to 14 patients per physician; high workload greater
than 14 patients per physician. Unadjusted analysis—univariate logistic regression model. Adjusted analysis—multivariable logistic
regression model, n = 118, adjusted for median Sequential Organ Failure Assessment score, % on invasive mechanical ventilation, % on
vasopressors, #new patients, total # people on ICU team, Goals of care conflict, and ICU strain. Sensitivity analyses—unadjusted logistic
regression models for alternative definitions of workload. Number of patients per day per physician as a linear variable. Number of critical
care weeks worked yearly as a linear variable. Quintiles of workload refers to patients per physician. Day of continuous ICU work cycle

(i.e, day 2 of 7), as a linear variable.

Secondary Aim: Patient Outcomes and
Association With Workload

At 28 days, 679 patients (51.4%) were alive and dis-
charged from the hospital, and 347 patients (26.2%)
were deceased (Table 3). Two hundred fifty-seven
(19.4%) patients remained hospitalized at day 28 with
113 (8.5%) still in the ICU and 144 (10.9%) on a non-
ICU hospital ward. Thirty-nine (3.0%) patients’ 28-day
outcome was unknown. Median ICU length of stay was
9 days (IQR, 4-20). A binomial mixed-effects model
restricted to the patients alive or deceased showed no
difference in odds of death in the high workload group
compared with low workload group (OR, 1.33;95% CI,
0.92-1.91) (Supplemental Digital Content - Table 7,
http://links.lww.com/CCX/B69).

Sensitivity Analyses

There was no difference in the association of workload
with burnout for physicians in all sensitivity analyses
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(Fig. 2; Supplemental Table 6, http://links.lww.com/
CCX/B69).

DISCUSSION

Our study captured intensivist workload, measured as
the number of patients cared for. Study ICUs were pri-
marily recruited through SCCM’s Discovery Network
and were similar to ICUs and patients represented in
other Discovery network studies (32, 33). The overall
prevalence of burnout in our cohort of ICU physicians
was 26.4%, and there was no difference in the preva-
lence of burnout between physicians with high work-
load (>14 patients per physician) versus low workload
(<14 patients per physician). At 28 day, there was no
difference in odds of patient death in the high work-
load group compared with the low workload group.
Despite evidence that workload and job demands
are perceived as drivers of burnout (25, 30), we did not
observe any difference in the presence of burnout in
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physicians with greater than 14 patients. One explana-
tion for equal burnout prevalence between workload
groups may be greater burnout in the low workload
group related to the higher frequency of night duties
and greater amount of critical care time. It is also
possible that physicians in our study did experience
greater stress related to ICU work that is not captured
by assessing the number of patients cared for.

Current literature cites the prevalence of burnout
among ICU physicians to range from 25% to 50%
(1, 11, 34). Our results fall on the lower end of this.
Physicians who have burnout may have been less likely
to participate due to less time or inclination to com-
plete another task, leading to decreased measured
burnout. However, 83% of physicians who were asked
participated. Our study also had more physicians iden-
tifying as men and early to mid-career clinicians; we
did not find any interaction of gender or years in prac-
tice on the association of workload to burnout. Use of
the WBI, which measures distress (which includes, but
is not limited to, burnout), may not have captured phy-
sicians experiencing burnout without distress in other
domains. Although the study took place during the
COVID-19 pandemic, overall prevalence of COVID-
19 among patients was 20%, which may indicate we
sampled physicians at periods of relatively low COVID-
19 prevalence and consequently less stress. Some phy-
sicians did report changes in number of patients and/
or length of ICU service block related to COVID-19,
but there was no difference between workload groups
limiting our ability to discern how the pandemic may
have impacted our study. Mikkelsen et al (17) found
that 2-week clinical workload, compared with one-
week, was associated with higher levels of burnout.
Our sensitivity analysis did not show similar results,
which may be due, in part, to shorter clinical blocks as
the majority of physicians (n = 114 [93.4%]) worked in
7-day service blocks, and 105 physicians (86.1%) com-
pleted survey measures on days 1 through 4 of a 7-day
(or longer) ICU service block.

Our results can suggest other potential driv-
ers of burnout in the ICU. The majority of intensiv-
ists indicated that non-ICU responsibilities and ICU
strain contributed to their burden of work; and there
was a significant relationship between ICU strain
and burnout (p = 0.04). Although some studies have
examined the relationship between strain and pa-
tient outcomes (35, 36), greater understanding of the
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relationship between strain and physician outcomes
could help understand which aspects of ICU work re-
late to burnout. Additionally, physicians experiencing
burnout had more acutely ill patients than physicians
without burnout (p = 0.02). Though these results are
not adjusted for multiple comparisons and must be
interpreted with caution, they are hypotheses generat-
ing and warrant further investigation.

Our study has limitations. First, there is high likeli-
hood of selection bias. We gave site flexibility in choos-
ing ICUs, physicians, and study days for participation
and captured a group of younger physicians working
mostly in medical ICUs in academic institutions. It is
possible that physicians in the study represent a less
distressed sample (analogous to the “healthy worker”
bias) (37). Our study did not include intensivists in
the community setting, who may have different ICU
structure and staffing models. Inclusion of community
intensivists may have yielded a different prevalence of
burnout.

We chose the WBI for its shorter format, acces-
sibility, and as a recommended assessment by the
National Academy of Medicine (38). Since the WBI
was not designed to measure burnout directly, there
is risk of misclassification bias, and use of a differ-
ent instrument may have led to different results. The
WBI has been validated against the Maslach Burnout
Inventory (14) with a high predictive value for
burnout (23), and several studies of ICU physicians
have used the WBI to measure and identify burnout
(17, 25, 26). Our study is also limited by our chosen
definition of workload—the number of patients cared
for—and categorization of workload as high and low
based on a cutoff of 14 patients; this is, an objective,
easily calculated metric, but it may not sufficiently
capture ICU workload. Our workload groups were
of unequal sizes and may have also skewed results.
The sensitivity analyses using different measures of
workload showed results similar to our primary anal-
ysis. As with all survey-based studies, self-reporting
may lead to information bias. Additionally, factors
not measured in the study, such as support outside
of other ICU team members, workplace culture, time
spent on the electronic medical record and docu-
mentation, and/or nonprofessional duties may con-
tribute to perceived workload. Finally, our study may
have been underpowered as our power calculations
assumed equal site-by-site enrollment.
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CONCLUSIONS

Our study showed that one in four academic ICU phy-
sicians experienced burnout and did not demonstrate
an association between the number of patients a phy-
sician cared for and burnout in the ICU. Future studies
may benefit from incorporating qualitative methods to
explore how to measure workload and factors of ICU
work associated with psychologic well-being.
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