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Objectives: The COVID 19 pandemic placed unprecedented strain on
healthcare systems and workers, likely also impacting patient safety and
outcomes. This study aimed to understand how teamwork climate changed
during that pandemic and how these changes affected safety culture and
workforce well-being.
Methods: This cross-sectional observational study of 50,000 healthcare
workers (HCWs) in 3 large U.S. health systems used scheduled culture sur-
vey results at 2 distinct time points: before and during the first year of the
COVID 19 pandemic. The SCORE survey measured 9 culture domains:
teamwork climate, safety climate, leadership engagement, improvement
readiness, emotional exhaustion, emotional exhaustion climate, thriving,
recovery, and work-life balance.
Results: Response rate before and during the pandemic was 75.45% and
74.79%, respectively. Overall, HCWs reporting favorable teamwork cli-
mate declined (45.6%–43.7%, P < 0.0001). At a facility level, 35% of fa-
cilities saw teamwork climate decline, while only 4% saw an increase in
teamwork climate. Facilities with decreased teamwork climate had associ-
ated decreases in every culture domain, while facilities with improved
teamwork climate maintained well-being domains and saw improvements
in every other culture domain.
Conclusions: Healthcare worker teamwork norms worsened during the
COVID-19 pandemic. Teamwork climate trend was closely associatedwith
other safety culture metrics. Speaking up, resolving conflicts, and interdis-
ciplinary coordination of care were especially predictive. Facilities sustain-
ing these behaviors were able tomaintain other workplace norms andwork-
force well-being metrics despite a global health crisis. Proactive team train-
ing may provide substantial benefit to team performance and HCW
well-being during stressful times.
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T he COVID-19 pandemic has created a unique crisis for many
aspects of society, perhaps most notably the delivery of

healthcare. The high morbidity, mortality, and viral transmission
rates yielded disastrous consequence globally. The downstream
effects of continuously overloaded hospitals combined with short-
ages of staff and equipment, disruptions to supply chains, and sig-
nificantly altered provider workflows contributed to a strain on
healthcare workers (HCWs) unprecedented in modern history.
From the *Duke Center for Healthcare Safety and Quality; †Department of Pe-
diatrics, Duke University, Durham, North Carolina; ‡Department of Orthopedic
Surgery, Naval Medical Center San Diego, San Diego, California; §Safe and
Reliable Healthcare, Evergreen, Colorado; and ||Department of Psychiatry,
Duke University, Durham, North Carolina.
Correspondence: Kyle J. Rehder, MD, CPPS, DUMC Box 3046, Erwin Rd,

Durham, NC 27710 (e‐mail: kyle.rehder@duke.edu).
The authors disclose no conflict of interest.
Supplemental digital contents are available for this article. Direct URL citations

appear in the printed text and are provided in the HTML and PDF versions
of this article on the journal’s Web site (www.journalpatientsafety.com).

Copyright © 2022 Wolters Kluwer Health, Inc. All rights reserved.

J Patient Saf • Volume 00, Number 00, Month 2022

Copyright © 2022 Lippincott Williams & Wilkins. Unau
Optimizing patient outcomes requires interprofessional teams
to work together using practical and evidence-based team behav-
iors, especially during times of crisis. The quality and prevalence
of these team behaviors have been reliably measured using vali-
dated surveys.1–7 A positive teamwork climate also has strong as-
sociations to improved patient outcomes.8–10

To date, the toll of the COVID-19 pandemic on teamwork has
not been evaluated using large samples, and the extent to which
changes in teamwork are associated with other changes in safety
culture and workforce well-being is not yet understood. The pri-
mary objective of this study is to understand how teamwork cli-
mate in healthcare settings evolved during the COVID-19 pan-
demic. Secondary objectives are to evaluate how changes in team-
work climate were associated with changes in healthcare safety
culture and provider well-being.
METHODS
Teamwork climate and healthcare safety culture were assessed

through 2 routine administrations of the validated and widely used
SCORE survey.2,11–13 Culture domains assessed by the SCORE
survey include teamwork climate, safety climate, leadership en-
gagement, improvement readiness, and several measures of HCW
well-being: emotional exhaustion, emotional exhaustion climate,
andwork-life balance. The administered version of the SCORE sur-
vey also included 2 novel, previously validated metrics of HCW
well-being: emotional recovery and emotional thriving.12,14,15

The survey was routinely administered across 93 hospitals in 3
health systems across 10 states within the United States at 2 dis-
tinct time points around the COVID-19 pandemic. Initial survey
data were collected before pandemic onset during September of
2019 and served as a baseline culture assessment. The second sur-
vey administration occurred during the heart of the COVID-19
pandemic (September 2020). All responses were self-reported.
Respondents indicated work setting and facility but were not iden-
tified at an individual level. Given the anonymity of responses, it
was not possible to link individual respondents or respondents at a
work setting level across the 2 survey administrations. Results of
the 2 survey administrations were retrospectively compared.

This study was approved by the Duke University Health Sys-
tem Institutional Review Board (IRB Pro00083427). All HCWs
at the 3 health systems with 50% or greater full-time equivalent
commitment to a specific work-setting for at least 4 consecutive
weeks were invited to complete SCORE. Survey responses were
anonymous and collectedminimal demographic data including fa-
cility and HCW role (e.g., physician, nurse, pharmacist, technolo-
gist, etc). Facilities without survey data for both before and during
the pandemic were excluded from secondary analyses.

Most SCORE domains (teamwork climate, safety climate, lo-
cal leadership, improvement readiness, emotional exhaustion,
emotional exhaustion climate, thriving, and recovery) were mea-
sured using a series of questions answered with a 5-point Likert
scale from strongly disagree (1) to strongly agree (5). Responses
included an option of “not applicable,” which were treated as
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missing data. Work-life balance16–18 was measured as self-reported
frequency of specific work-life behaviors (i.e., rarely or none of the
time [1] to all of the time [4]). For the purposes of this article, most
domains are reported as percentage of staff reporting a positive, or
favorable, response based on previously determined and pub-
lished thresholds for that domain. Emotional exhaustion and
emotional exhaustion climate are also presented as percentage
of staff reporting a positive score, but for these domains, a pos-
itive response is an unfavorable response, also consistent with
prior literature.12,13,15,17–19

The teamwork domain included the following items:
1. Disagreements in this work setting are appropriately resolved

(i.e., not who is right but what is best for the patient).
2. In this work setting, it is difficult to speak up if I perceive a

problem with patient care.
3. It is easy for personnel here to ask questions when there is

something that they do not understand.
4. The people here from different disciplines/backgrounds work

together as a well-coordinated team.
5. Dealing with difficult colleagues is consistently a challenging

part of my job.
6. Communication breakdowns are common in this work setting.
7. Communication breakdowns are common when this work set-

ting interacts with other work settings.
Agreeing or strongly agreeing with items 1, 3, and 4 was con-

sidered a favorable response. Items 2, 5, 6, and 7 were reverse
scored, such that disagreeing or strongly disagreeing with those
items was considered a favorable response.

Descriptive statistics were used to depict survey respondent
demographics. Cronbach αs were used to assess psychometric re-
liability of the scales before and during. αs range from 0 to 1, with
a reliability coefficient of at least 0.70 that is acceptable for
early-stage research, 0.80 for implementing cutoff scores, and
0.90 if clinically important decisions are being made.20,21 Com-
parisons between before and during COVID domain values were
TABLE 1. Respondent Roles and Percentage Reporting Favorable T

Before COVID-19 Pandemic

Role n
% Total

Respondents

% Who Re
Favorabl
Teamwor

Admin support (clerk/
secretary/receptionist)

2354 4.7 44.5

Administrator/manager 3226 6.4 58.2
Clinical support (medical
assistant/EMT/etc)

1182 2.3 38.1

Nurse 18,927 37.5 45.6
Nurse aide/CNA/PCA/PCT 2437 4.8 41.9
Other 10,912 21.6 41.8
Pharmacist 808 1.6 45.3
Physician: attending/staff 1422 2.8 51.6
Social worker/counselor 558 1.1 46.5
Technician (e.g., surg/lab/EKG/rad) 2086 4.1 40.2
Technologist (e.g., surg/lab/rad) 3786 7.5 48.3
Therapist (RT/PT/OT/speech) 2714 5.4 51.5
Overall 50,412 100 45.6

Data in bold show statistical comparison of the percentage of these responden
COVID-19 pandemic.

CNA, certified nursing assistant; EKG, electrocardiogram; EMT, emergency
dant; PCT, personal care technician; PT, physical therapist; RT, respiratory ther
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compared using the t test, with a statistical significance cutoff of a
P value less than 0.05. Subgroup analysis was performed to identify
changes in teamwork climate by HCW role and facility. Facilities
were then grouped into 1 of 3 categories for further analysis: facil-
ities with improved teamwork climate, no change in teamwork cli-
mate, or decline in teamwork climate. Facility domain characteris-
tics were evaluated relative to their change in teamwork climate.
RESULTS
Electronic surveys were returned by 50,412 (of 66,818) HCWs

before and 50,512 (of 67,535) HCWs during the pandemic, for
overall response rates of 75.45% and 74.79%, respectively. Re-
spondents by role demonstrate similar proportions of HCW roles
from before to during COVID-19 (Table 1), with registered nurses
as the most frequent respondent group for each period (37.5%/
36.4%). All measured SCORE domains demonstrated strong psy-
chometric properties in both administrations. The Cronbachαs for
each domain (before/during pandemic) were as follows: teamwork
climate (0.83/0.83), local leadership (0.95/0.95), improvement
readiness (0.95/0.95), emotional exhaustion (0.94/0.94), emo-
tional exhaustion climate (0.92/0.92), safety climate (0.88/0.89),
thriving (0.89/0.89), recovery (0.89/0.89), and work-life bal-
ance (0.85/0.85).

In general, there was a significant decline in the percentage of
respondents reporting favorable teamwork climate during the pan-
demic compared with the prepandemic survey (Table 1). Half of
the role groups (6/12) reported a significant decrease in teamwork
climate, representing nursing, nursing aides, administrative sup-
port persons, technicians, technologists, and other. Physicians
were the only role reporting a significant improvement in team-
work climate in the early stages of the pandemic.

Eighteen of the 93 facilities (19%) were excluded from further
analysis because they only reported teamwork climate results dur-
ing the pandemic. Twenty six of the remaining 75 facilities (35%)
eamwork Climate by Role, Before and During Pandemic

During COVID-19 Pandemic

port
e
k n

% Total
Respondents

% Who Report
Favorable
Teamwork

P for % Favorable,
Before Versus

During

2257 4.5 41.3 0.01

2938 5.8 59.3 0.38
1047 2.1 37.1 0.45

18,409 36.4 43.7 <0.0001
2499 4.9 38.4 0.0003

12,668 25.1 40 0.004
888 1.8 44.1 0.61
1457 2.9 57 0.0002
593 1.2 41.1 0.16
1995 3.9 36.4 0.003
3239 6.4 45.4 0.01
2522 5.0 50.8 0.23

50,512 100 43.7 <0.0001

ts reporting favorable teamwork before COVID-19 pandemic versus during

medical technician; OT, occupational therapist; PCA, personal care atten-
apist.
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TABLE 2. Changes in the Respondents Answering a Positive Result for Each Domain During the COVID-19 Pandemic, by Their
Facility’s Teamwork Climate Response

Facilities With Improved
Teamwork Climate

Facilities With No Change in
Teamwork Climate

Facilities With Decline in
Teamwork Climate

Facilities 3 46 26

Respondents 7445 42,091 45,992

Domain
Before

COVID-19
During

COVID-19 P
Before

COVID-19
During

COVID-19 P
Before

COVID-19
During

COVID-19 P

Local leadership 44.6 51.4 <0.0001 63.5 64.3 0.0.6 69.7 62.5 <0.0001
Improvement readiness 49.5 55.3 <0.0001 64.3 63.7 0.21 69.0 62.1 <0.0001
Emotional exhaustion 49.0 48.3 0.56 39.5 43.6 <0.0001 38.2 47.0 <0.0001
Emotional exhaustion climate 66.0 64.1 0.09 56.4 60.0 <0.0001 54.3 63.1 <0.0001
Safety climate 37.4 44.1 <0.0001 54.3 54.4 0.71 60.0 53.2 <0.0001
Thriving 58.6 61.7 0.09 68.2 64.6 <0.0001 68.5 61.8 <0.0001
Recovery 72.4 72.6 0.88 76.5 74.3 <0.0001 75.6 71.6 <0.0001
Work-life balance 60.1 64.4 0.0002 66.2 69.2 <0.0001 70.9 68.7 <0.0001
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demonstrated a significant decrease in teamwork climate during
the pandemic, while 46 facilities (61%) saw no significant change
in teamwork climate. Only 3 facilities (4%) demonstrated an in-
crease in teamwork climate during the pandemic (Supplemental
Table 1 http://links.lww.com/JPS/A498).

Cumulatively, the 26 facilities with a significant decline in
teamwork climate during the pandemic also demonstrated concor-
dant decreases in safety climate, local leadership, improvement
readiness, and markers of HCWwell-being, as measured by emo-
tional exhaustion and emotional exhaustion climate, emotional
thriving, emotional recovery, and work-life balance (Table 2).
The 49 facilities with no change in teamwork climate also demon-
strated decreases in well-being, but to a much lesser degree than
the former group of facilities with a decrease in teamwork climate
FIGURE 1. Change in percentage of respondents reporting a positive re
climate response. T and P values represent comparisons between differe
increase in teamwork.
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(Fig. 1). These facilities saw no statistically significant change in
any of the safety culture domains of safety climate, local leader-
ship, and improvement readiness.

Among the 3 facilities with an improvement in teamwork cli-
mate, there was no statistically significant change in most domains
of well-being, including emotional exhaustion, emotional exhaus-
tion climate, thriving, or recovery. These facilities demonstrated sta-
tistically significant increases in safety climate, local leadership,
and improvement readiness, and work-life balance (Table 2).

Each of the individual teamwork items demonstrated the same
pattern as the global teamwork climate domain in that each item
significantly decreased in the 26 facilities with a decrease in team-
work climate during the pandemic, no items demonstrated signif-
icant change in the 49 facilities with unchanged teamwork climate
sult by domain from prepandemic values, by facility teamwork
ntial in facilities with decline in teamwork versus those with an
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FIGURE 2. Change in percentage of respondents reporting a positive result by teamwork domain item from prepandemic values, by facility
teamwork climate response. T and P values represent comparisons between differential in facilities with decline in teamwork versus those
with an increase in teamwork.
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during the pandemic, and each item significantly increased in
those 3 facilities with improved teamwork climate during the pan-
demic (Fig. 2). T values for individual items listed previously in
facilities with a decline and improvement in teamwork (respec-
tively) were 12.9 and 6.3 (disagreements resolved appropriately),
8.13 and 1.7 (difficult to speak up), 10.8 and 5.5 (easy to ask ques-
tions), 10.5 and 5.8 (different disciplines/backgrounds work well
together), 6.7 and 3.8 (difficult colleagues a challenge), 9.7 and
4.5 (communication delays common within team), and 9.2 and
4.7 (communication delays common with other teams). All P
values were less than 0.001 with the exception except of “difficult
to speak up” in facilities with improved teamwork (P = 0.046).
DISCUSSION
In this observational study of 3 large U.S. health systems, the

first year of the COVID-19 pandemic had varying effects on team-
work climate among HCWs. Of all HCWs roles, only physicians
reported a significant increase in perception of teamwork climate
during the first year of the pandemic, while most other roles expe-
rienced a decline in their perception of teamwork.Most notably, in
healthcare facilities where teamwork climate worsened, there was
concordant worsening of every other measured domain of work
culture, including safety climate and HCW well-being (Table 2).
In a stepwise fashion, safety culture and workforce well-being
scores improved within facilities where teamwork climate either
stayed constant or improved (Fig. 2).

Perhaps it is noteworthy that only a minority of facilities expe-
rienced a decline in norms of teamwork during an unprecedented
global health crisis. These results support previous literature dem-
onstrating that maintaining effective teamwork behaviors during
crisis situations may be protective of the negative effects of such
stressors.22–24 This effect was witnessed in measures of HCW
well-being as well as other culture measures linked to patient out-
comes, such as safety climate. It follows that proactive focus on
4 www.journalpatientsafety.com
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team behaviors and skills will not only help team performance
over time but alsomay support team’s well-being and ability to re-
cover from stress. This concept has been repeatedly shown in
short-term crisis situations, such as patient resuscitation events
and surgeries,8,25–27 but has not been previously demonstrated amid
a prolonged, systemic crisis situation like the COVID-19 pandemic.

Also of note, reported teamwork climate worsened during the
pandemic for most frontline HCW roles in this sample, with the
sole exception of physicians, who reported improved teamwork
climate in September of 2020. Other data demonstrate that physi-
cians have also experienced significant stress during the early
phases of the COVID pandemic.28–31 The contrasting teamwork
climate finding in this study is consistent with a perception gap
phenomenon that has been previously described in medical teams
with poor work culture.32,33 Those results show that in teams with
poor teamwork, leadership engagement, or psychological safety, it
is not uncommon for leaders to have an unrealistic and overly pos-
itive perception of team culture, widely disparate from the experi-
ence of their staff.32,33 In this way, physicians in the current study
may represent those team leaders who, as teamwork climate suf-
fered and teams became fractured in other ways, lost touch with
the ongoing experience of HCWs in other roles.

Understanding the potential benefits of teamwork during times
of crisis is particularly important as team behaviors are correlated
with improved patient safety, and actionable strategies are available
to improve teamwork climate. The 3 teamwork climate items dem-
onstrating the largest statistical differentiation in both the facilities
with a decline in teamwork and those with an increase in teamwork
were items 1 (disagreements resolved appropriately), 3 (easy to ask
questions), and 4 (different disciplines/backgrounds work well to-
gether). These specific items focus on conflict resolution, speaking
up, and interdisciplinary cooperation. Interestingly, these items re-
flect a significant amount of psychological safety norms within
the team, suggesting that whenHCWs lose their voice, it is a signif-
icant harbinger of safety culture and workforce well-being decline.
© 2022 Wolters Kluwer Health, Inc. All rights reserved.
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Each of the 3 items provides an area for focus and improvement by
leaders to increase teamwork climate. Team training, crew resource
management, and simulation are well-documented strategies to not
only improve teamwork climate in healthcare teams but also im-
prove team performance and patient outcomes.26,34–39 This knowl-
edge empowers leaders with the ability to develop a strategy to sup-
port their teams in anticipation of the next crisis. This is represented
through our data by the domain of improvement readiness, which
also decreased in the facilities that saw a decline in teamwork.
The same empowerment strategies may be applied during a crisis
but will be less effective, given HCWs’ limited ability to absorb
new concepts and change behaviors during times of increased
strain, particularly if more than 40% of staff report burnout.40 As
such, proactive team training may provide substantial benefit to-
ward helping teams through stressful times.

Future directions for this work would include deeper investiga-
tion into characteristics that allowed some of these facilities to
constructively adapt to the stresses of the pandemic, as well as
those that may have contributed to declines in teamwork climate
during the pandemic. Understanding these team norms and behav-
iors (e.g., the psychological safety components of teamwork) may
identify other opportunities that leaders can use to best support
their teams, their cultures, and their workforce well-being.

A primary limitation of this study is that as a large observa-
tional study, we can report associations but cannot speak to causal-
ity. However, the COVID-19 pandemic provided us a unique op-
portunity to looks at culture before and during an unprecedented
and prolonged stressor. Furthermore, these data were collected be-
fore and within the first year of the COVID-19 pandemic and may
not be reflective of the longer term effects of the pandemic on
work culture. Notably, the results collected during the pandemic
were before a vaccine being announced and made available to
HCWs and before the emergence of the highly contagious delta
and omicron variants resulting in additional waves of infections
and hospitalizations. Individual HCW and work setting–specific
SCORE responses were not able to be linked; thus, results may
not represent before and during results for the same individual
HCWs given turnover. We are also relying on self-reported per-
ceptions of culture, but this potential bias is mitigated by using a
validated survey with strong psychometric properties, a large sam-
ple size, and a representative response rate. While our response
rate is quite high for this type of survey, it is possible that the miss-
ing responses provide some degree of selection bias. Similarly, 18
facilities did not have prepandemic survey data to report. The im-
balance of healthcare role representation in the study may have
skewed our findings toward the perceptions of a particular role,
such as nursing.

We also did not have access to race, ethnicity, and gender de-
mographic membership, which also likely affect teammember ex-
perience and would be important to consider in future studies. Fi-
nally, given that work culture is local, we would have ideally been
able to study the effect of teamwork climate at the work setting
level rather than the facility level, but those linked data were un-
available.
CONCLUSIONS
Maintaining teamwork norms and behaviors during times of

crisis has long been touted as essential to support the safety of
our patients and well-being of our workforce. In this unique data
set, facilities that suffered a decline in teamwork climate, relative
to those that did not, were faced with simultaneous negative im-
pacts to safety culture and workforcewell-being. Maintaining spe-
cific teamwork norms under pressure, particularly those related to
psychological safety, was associated with maintaining safety cul-
© 2022 Wolters Kluwer Health, Inc. All rights reserved.
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ture overall as well as HCW well-being. Proactive team training
may provide substantial benefit to team performance and team
member well-being during stressful times.
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