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IMPORTANCE In large academic centers, medical residents work on multiple clinical floors
with transient interactions with nursing colleagues. Although teamwork is critical in delivering
high-quality medical care, little research has evaluated the effect of interprofessional
familiarity on inpatient team performance.

OBJECTIVE To determine the effectiveness of increased familiarity between medical residents
and nurses on team performance, psychological safety, and communication.

DESIGN, SETTING, AND PARTICIPANTS A 12-month randomized clinical trial in an inpatient
general medical service at a large academic medical center was completed from June 25,
2019, to June 24, 2020. Participants included 33 postgraduate year (PGY)–1 residents in an
internal medicine residency program and 91 general medicine nurses.

INTERVENTIONS Fifteen PGY-1 residents were randomized to complete all 16 weeks of their
general medicine inpatient time on 1 medical nursing floor (intervention group with 43
nurses). Eighteen PGY-1 residents completed 16 weeks on 4 different general medical floors
as per usual care (control group with 48 nurses).

MAIN OUTCOMES AND MEASURES The primary outcome was an assessment of team
performance in physician-nurse simulation scenarios completed at 6 and 12 months.
Interprofessional communication was assessed via a time-motion study of both work rounds
and individual resident clinical work. Psychological safety and teamwork culture were
assessed via surveys of both residents and nurses at multiple time points.

RESULTS Of the intervention and control PGY-1 residents, 8 of 15 (54%) and 8 of 18 (44%)
were women, respectively. Of the nurses in the intervention and control groups with
information available, 37 of 40 (93%) and 34 of 38 (90%) were women, respectively, and
more than 70% had less than 10 years of clinical experience. There was no difference in
overall team performance during the first simulation. At the 12-month simulation, the
intervention teams received a higher mean overall score in leadership and management
(mean [SD], 2.47 [0.53] vs 2.17 [0.39]; P = .045, Cohen d = 0.65) and on individually rated
items were more likely to work as 1 unit (100% vs 62%; P = .003), negotiate with the patient
(61% vs 10%; P = .001), support other team members (61% vs 24%; P = .02), and
communicate as a team (56% vs 19%; P = .02). The intervention teams were more successful
in achieving the correct simulation case outcome of negotiating a specific insulin dose with
the patient (67% vs 14%; P = .001). Time-motion analysis noted intervention teams were
more likely to have a nurse present on work rounds (47% vs 28%; P = .03). At 6 months,
nurses in the intervention group were more likely to report their relationship with PGY-1
residents to be excellent to outstanding (74% vs 40%; P = .003), feel that the input of all
clinical practitioners was valued (95% vs 53%; P < .001), and say that feedback between
practitioners was delivered in a way to promote positive interactions (90% vs 60%;
P = .003). These differences diminished at the 12-month survey.

CONCLUSIONS AND RELEVANCE In this randomized clinical trial, increased familiarity between
nurses and residents promoted more rapid improvement of nursing perception of team
relationships and, over time, led to higher team performance on complex cognitive tasks in
medical simulations. Medical centers should consider team familiarity as a potential metric to
improve physician-nursing teamwork and patient care.

TRIAL REGISTRATION ClinicalTrials.gov Identifier: NCT05213117
JAMA Intern Med. 2022;182(11):1190-1198. doi:10.1001/jamainternmed.2022.4373
Published online October 10, 2022.

Supplemental content

Author Affiliations: Department of
General Internal Medicine,
Massachusetts General Hospital,
Harvard Medical School, Boston
(Iyasere, Wing, Finn); General
Medicine Unit at Massachusetts
General Hospital, Boston (Martel);
Department of Surgery,
Massachusetts General Hospital,
Harvard Medical School, Boston
(Healy); Department of Emergency
Medicine, Massachusetts General
Hospital, Harvard Medical School,
Boston (Park).

Corresponding Author: Christiana A.
Iyasere, MD, MBA, Department of
General Internal Medicine,
Massachusetts General Hospital,
Harvard Medical School, 50 Staniford
St, 5th Floor 503B, Boston, MA 02114
(ciyasere@partners.org).

Research

JAMA Internal Medicine | Original Investigation | PHYSICIAN WORK ENVIRONMENT AND WELL-BEING

1190 (Reprinted) jamainternalmedicine.com

© 2022 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ Poria Medical Center by Eran Or on 11/08/2022

https://clinicaltrials.gov/ct2/show/NCT05213117
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamainternmed.2022.4373?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2022.4373
https://jamanetwork.com/journals/imd/fullarticle/10.1001/jamainternmed.2022.4373?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2022.4373
mailto:ciyasere@partners.org
http://www.jamainternalmedicine.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2022.4373


T eamwork is critical in delivering quality medical care.
Failures in team communication and coordination have
been cited as substantial contributors to medical

errors.1-4 In large teaching hospitals, patients receive care from
transiently formed interprofessional teams as residents ro-
tate through clinical floors, each with its own nursing staff.
These time-limited resident-nurse care groups work via
teaming, a process where a group of diverse practitioners tran-
siently come together to complete a complex task, such as the
care of patients.5

A risk in frequent changes of clinical staff is the lack of fa-
miliarity among team members, as studies suggest familiar-
ity promotes an environment of psychological safety, where
members feel safe speaking up, asking for help, and admit-
ting errors.6,7 Speaking up is critical for patient safety, as fail-
ure to identify or synthesize relevant clinical information of-
ten comes from fear of disclosing poor understanding.8 Open
discussion of problems among team members may account for
why familiar teams acquire new knowledge more quickly when
working on complex tasks requiring the sharing of expertise.9

Geographic localization of hospitalists and residents to pro-
mote interdisciplinary rounds allows more efficient physician-
nurse communication and familiarity.4,7,10-12 Similarly, local-
ization can increase the percentage of time nurses join rounds,
yet it is unclear if increased time together enhances the qual-
ity of communication and teamwork.4,10

To better understand the effect of familiarity on resident-
nurse inpatient medical teams, we implemented a random-
ized clinical trial of increased team familiarity. We hypoth-
esized that increasing the frequency with which groups of
residents and nurses worked together would enhance perfor-
mance, communication, psychological safety, and patient-
related outcomes.

Methods
Setting
This randomized clinical trial was conducted on the medi-
cine teaching service at Massachusetts General Hospital (MGH),
an 1100-bed quaternary medical facility in Boston (Supple-
ment 1). The resident medical service is located on 6 different
inpatient medical floors. This study was approved by the MGH
Institutional Review Board. The Consolidated Standards of
Reporting Trials (CONSORT) reporting guideline was followed.

The internal medicine residency program at MGH has more
than 200 residents. Medical resident teams consist of 1 post-
graduate year (PGY)–2 resident, 4 PGY-1 residents, and 2 teach-
ing attendings caring for 16 patients geographically located on
1 medical floor. Patients are cared for by the entire medical
team, and PGY-1 residents divide patient-related tasks based
on rotating roles and thus do not have an individualized pa-
tient list. This team-based model is standard of care and was
the same for both control and intervention teams. The PGY-1
residents are scheduled for 4 general medicine team rota-
tions split into four 4-week blocks during the academic year.
Although a team is geographically located on 1 floor, resi-
dents’ 4 team rotations are randomly assigned to any of the 6

medical floors. The majority of PGY-1 residents work on 4
different floors during the year.

The study was completed over 12 months, from June 25,
2019, to June 24, 2020. Fifteen randomly selected PGY-1 resi-
dents were assigned to the intervention group to spend all 16
weeks of their medical rotations on the same inpatient medi-
cal floor. A second inpatient floor was designated as the con-
trol where 18 randomly selected PGY-1 residents spent their first
rotation. Their remaining 3 rotations were randomly as-
signed across 5 medical floors. Medical attendings work 2-week
blocks and were not preferentially assigned to the same floor.
The PGY-2 residents in the intervention group were assigned
to the same floor; however, PGY-2 residents work only 4 weeks
on the service and, because of their limited presence, were not
included in the results. Because of the COVID-19 pandemic,
the study was paused from March 10 to May 13, 2020, and re-
sumed when staffing models reinstated usual team struc-
ture. As a result, intervention PGY-1s spent a total of 12 weeks
on the same inpatient medical floor instead of the intended
16 weeks in the original study design.

Participants
A total of 74 incoming PGY-1 residents for the 2019 to 2020 aca-
demic year were invited to participate. Of the 70 who agreed,
15 were randomly chosen for the intervention group and the
first 18 scheduled to the control floor were deemed control
(Figure). There were 91 general medical nurses in the study,
43 on the intervention floor and 48 on the control floor. Each
floor was managed by a nurse and physician director as per
usual protocol. Physician-nurse patient rounds and multidis-
ciplinary rounds were the same on both floors. There were no
new interdisciplinary initiatives started during the trial. Gen-
eral medical patients were randomly assigned to floors based
on bed availability by admitting services. There were no ex-
clusion criteria for residents or nursing staff, and all partici-
pants provided informed consent in accordance with the
institutional review board protocol and could decline partici-
pation at any time. Residents were invited to participate in the
study via email and were offered the opportunity to opt out
from the overall study. For both residents and nurses, survey

Key Points
Question Does increased familiarity on resident-nurse medical
teams improve team performance, psychological safety, or
communication?

Findings In this randomized clinical trial of 33 medical residents
and 91 nurses in an inpatient general medical service at a large
academic medical center, increased familiarity was found to
improve team performance on standardized medical simulations,
increase the likelihood that a nurse was present and contributing
to inpatient rounds, and enhance nursing perception of teamwork
culture earlier in the academic year.

Meaning Given the increased reliance on interprofessional teams
in health care delivery, understanding metrics that drive team
performance is important; therefore, medical centers should
consider team familiarity as a potential metric to improve
physician-nursing teamwork and patient care.
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consent was implied via survey completion, and written and
oral consent was obtained for all simulation participants.

Outcomes
We explored team performance, interprofessional communi-
cation, psychological safety, and patient-related outcomes.9

1. Team performance was evaluated via blinded rated ob-
servations of study teams in medical simulations created to
mimic realistic encounters on the medical wards. Two medi-
cal scenarios were created by the research team. The first, a
case of anaphylaxis, tested the team’s ability to diagnose a
medical emergency and respond to a protocol-driven algo-
rithm. The second simulation involved negotiation around a
dose of insulin with an angry patient. Here, the actor, blinded
to the study group assignment, was instructed to test team co-
hesiveness by confronting 1 team member and to only de-
escalate their demands if the team was responsive to their con-
cerns. This simulation was a more difficult stress of team
dynamics given the ambiguity in the correct approach and the
feedback loop provided by the actor’s performance. The team’s
response to the actor’s prompts was integrated into the evalu-
ation of their performance (eMethods 1-3 in Supplement 2).

Each simulation was 20 minutes long, and each team was
composed of 2 PGY-1s and 2 nurses paired based on the study
group. Simulations were run for 7 intervention and 7 control
teams involving a total of 28 interns and 28 nurses at the
6-month and 12-month simulations. Detailed prebrief and
debriefing sessions were held during the simulation sessions
consistent with established norms.13 The first simulation was
performed in January 2020 using a Laerdal SimMan 3G high-
fidelity simulator. The second in June/July 2020 used a stan-
dardized actor.

All simulations were video recorded, and team perfor-
mance was rated by 3 clinicians not involved in the study and
blinded to study group using a modified Oxford Non-
Technical Skills (NOTECHS) scale.14-16 The NOTECHS scale was
designed to assess interdisciplinary teamwork on nontechni-
cal skills in the operating room; this was adapted to assess in-
tern-nurse teamwork during simulated patient encounters in

inpatient medical settings. Reviewers rated team perfor-
mance on individual items, each on a 4-point scale, that were
linked to the domains of communication and interaction, co-
operation and team skills, decision-making, and leadership and
management.14 Interrater reliability for the 2 simulations was
moderate (κ = 0.47; 95% CI, 0.46-0.48).17 Top box responses
for prespecified individually rated items in NOTECHS that were
applicable to medical patient encounters were included in the
statistical analysis.

Because of technical difficulties, analysis was completed
on only 5 intervention and control teams for the first simula-
tions and 6 intervention and 7 control for the second simula-
tion.

2. Interprofessional communication was assessed via
time-motion observation of teams by a trained independent
observer. Participants were followed on patient work rounds
and while completing medical tasks to determine nursing par-
ticipation and communication between nurses and PGY-1 resi-
dents. The duration of rounds, number of patients seen by
team, and mode of communication were recorded using an iPad
(Apple) running Microsoft Access timing program.10

3. Psychological safety and teamwork culture were as-
sessed via survey of resident and nurses. The PGY-1 residents
were surveyed 3 times during the study, at the end of each
4-week block on the inpatient service. Nurses were surveyed
at 6 months and 12 months. Surveys were modified from prior
published surveys on psychological safety and teamwork5,18

(eMethods 4 and 5 in Supplement 2).
4. Patient-related metrics were established via interroga-

tion of the medical record. Patient length of stay and the
number of intensive care unit transfers on study teams were
determined.

Statistical Analysis
Descriptive statistics were used to examine trends in team per-
formance, interprofessional communication, psychological
safety, teamwork culture, patient-related metrics, and time-
motion observation. We used bivariate analysis using t tests
and χ2 tests to examine group differences for means and pro-
portions, as appropriate. In particular, team performance by
group (control vs intervention), the proportions of the rated
observations for the individually scored items, were ana-
lyzed using χ2 tests, and the NOTECHS categories were ana-
lyzed using 2-sample t tests, examining mean differences, fol-
lowing the development of the specific construct score. For
interprofessional communication by group (control vs inter-
vention), time-motion observation data were analyzed de-
scriptively via totals, as well as via bivariate comparisons using
both χ2 tests related to comparing proportions of specific oc-
currences on the floor (such as the number of nurse–PGY-1
interactions) and 2-sample Wilcoxon rank-sum (Mann-
Whitney) tests, testing for differences on specific time vari-
ables (such as time in seconds that members of the team spoke
on work rounds). Psychological safety and teamwork culture
by group (control vs intervention) were analyzed using χ2 tests
to compare the proportions of responses to specific ques-
tions on the surveys. Finally, for patient-related metrics by
floor, data were obtained via an internal data warehouse and

Figure. CONSORT Flow Diagram

74 Postgraduate year-1 residents
assessed for eligibility

41 Excluded
4 Declined to participate

37 Not chosen by
randomization protocol

33 Randomized

15 Randomized to intervention
15 Received intervention as

randomized

18 Randomized to control
18 Received control as

randomized

15 Analyzed 18 Analyzed

Flow diagram of participant enrollment and randomization.
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were analyzed descriptively via total count of patients, as well
as via bivariate comparisons using a 2-sample t test for age,
2-sample Wilcoxon (Mann-Whitney) rank-sum test for length
of stay, and χ2 for categorical variables (such as sex, race and
ethnicity, etc). Race and ethnicity data were collected as a stan-
dardized metric in quality reports for the hospital and were re-
ported to demonstrate the patient populations on both floors
were similar. Study data were collected using Research Elec-
tronic Data Capture (REDCap). The 2-sided level of signifi-
cance assessed was P < .05. Data compilation and analyses were
conducted using statistical software Stata 17 (StataCorp LLC).

Results
Study Participants and Patients
Fifteen PGY-1 residents were randomized to complete all 16
weeks of their general medicine inpatient time on 1 medical
nursing floor (intervention group). Eighteen PGY-1 residents
completed 16 weeks on 4 different general medical floors as
per usual care (control group). Forty-three nurses on the in-
tervention floor and 48 nurses on the control floor partici-
pated.

Of the intervention and control PGY-1 residents, 8 of 15
(54%) and 8 of 18 (44%) were women, respectively. The ma-
jority of the nursing staff was women with more than 70% hav-
ing less than 10 years of clinical experience (Table 1). During
the study, there were 957 and 917 patients admitted to the con-
trol and intervention floors, respectively. There was no differ-
ence in patient characteristics, including comorbidity index,
between the study groups except for sex (Table 2).

Team Performance
In the first simulation, anaphylaxis, there was no difference
between intervention and control teams on composite
NOTECHS assessment scores (Table 3). For individually rated
metrics, the intervention teams were more likely to ask the
patient appropriate questions (60% vs 20%; P = .03) and an-
ticipate problems (73% vs 27%; P = .01). There was no statis-
tical difference between intervention and control teams in cor-
rectly diagnosing anaphylaxis (53% vs 67%; P = .46).

In the second simulation, insulin negotiation, the inter-
vention team was rated higher in the NOTECHS composite
teamwork score for leadership and management (mean [SD],
2.47 [0.53] vs 2.17 [0.39]; P = .045; Cohen d = 0.65) (Table 3).
For individually rated metrics, intervention teams were more
likely to work as 1 unit (100% vs 62%; P = .003), negotiate with
the patient regarding their insulin dosage (61% vs 10%;
P = .001), and communicate as a team (56% vs 19%; P = .02).
Intervention teams were also more likely to convince the pa-
tient to take the correct dose of insulin as outlined in the case
(67% vs 14%; P = .001).

Interprofessional Communication
Intervention and control team patient work-rounds were ob-
served for 5 days for a mean of 156 minutes per day and 152
minutes per day, respectively (eTable in Supplement 2). Inter-
vention teams were more likely to have nurses present when

rounding on patients (47% vs 28%; P = .03). Approximately 8
different intervention and 8 control PGY-1s were observed while
completing patient tasks and interacting with nurses over 16
days for a total of 2496 minutes and 2770 minutes, respec-
tively. During this time, interns in the intervention group were
paged 68 times and control interns 96 times. There was no sta-
tistically significant difference between the 2 groups in the
number of times a nurse initiated an interaction or when per-
sonal names were used, although the percentage was consis-
tently higher in the intervention group. Intervention PGY-1s
and nurses were significantly more likely to have a personal
conversation (14% vs 4%; P = .03).

Psychological Safety and Teamwork
The PGY-1 residents were surveyed 3 times, but only results
from surveys 1 and 3 are reported because survey 2 and 3 re-
sults were similar. The mean survey response rate for all sur-
veys was 88.1% (Table 419).

There was no difference between intervention and con-
trol PGY-1s in questions related to psychological safety ex-
cept intervention PGY-1s were more likely to feel afraid of
being judged at the start of the study compared with controls
(47% vs 6%; P = .008; Table 419). This effect extinguished on
follow-up surveys. Intervention PGY-1s reported frequently to
very frequently knowing the names of nurses compared with
controls throughout the duration of the study. Although 11 of
12 (92%) interns in the intervention group described their re-
lationship with nursing as excellent to outstanding com-
pared with 14 of 18 (78%) control interns, this was not statis-
tically significant.

In nursing surveys, there was no difference in questions
related to psychological safety between the intervention and
control groups. In questions related to teamwork and team cul-
ture at 6 months, nurses in the intervention group were more
likely to describe their relationship with PGY-1s as excellent to
outstanding (74% vs 40%; P = .003), to report all practition-
ers worked together to overcome hurdles (92% vs 70%; P = .01),

Table 1. Participant Characteristics

Characteristic

No. (%)

Control Intervention
PGY-1 residents, No. 18 15

Sex

Female 8 (44) 8 (53)

Male 10 (56) 7 (47)

Nurses, No.

On floor 48 43

With available information 40 38

Sex

Female 37 (93) 34 (90)

Male 3 (7) 4 (10)

Experience, y

<3 9 (23) 17 (45)

3-10 22 (55) 10 (26)

>10 9 (23) 11 (29)

Abbreviation: PGY, postgraduate year.
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believed input of all practitioners was valued (95% vs 53%;
P < .001), and that feedback between practitioners was posi-
tive (90% vs 60%; P = .003) (Table 419). These differences di-
minished at the 12-month survey. Nurses in the intervention
group at both 6 months and 12 months were more likely to
know the names of the residents and felt it was easy to dis-
cuss difficult issues and problems.

Patient-Related Metrics
There were no differences in patient outcomes, including
length of stay, transfer to the intensive care unit, deaths, or dis-
charge disposition.

Discussion
In this randomized trial on the effect of familiarity on inter-
professional medical teams, we used simulations of medical
events, direct observation of teams, and longitudinal partici-
pant surveys to develop an in-depth assessment of team per-
formance and communication. Geographic localization of cli-
nicians and its effect on physician-nurse communication has
been published; however, to our knowledge, this study was the
first to assess multiple metrics of both team performance and

communication in a year-long randomized trial.4,7,12,20 We
found that familiar teams performed better on advanced medi-
cal simulations, were more likely to have nurses present on pa-
tient rounds, and had nurses who reported improved team-
work earlier in the year.

We used simulation as both a training and evaluation tool
to mimic realistic interprofessional team problem-solving and
communication.15,21 The first simulation performed approxi-
mately 6 months into the study found no difference in sum-
mative performance metrics. However, in the second simula-
tion, after a year of familiarity, intervention teams were more
successful in working together, negotiating with the patient,
supporting team members, and convincing the patient to take
the ideal dose of insulin.

The improved performance of the intervention teams
on the second, more emotionally complex simulation is
potentially due to their accumulated learning over the aca-
demic year and the translation of group knowledge into task
execution.9 This proved consistent with prior research that
suggests that collective experiential work may improve a
team’s ability to learn, identify, and apply knowledge.22 The
benefits may be particularly valuable for teams working in
highly complex cognitive situations requiring multiple com-
peting knowledge tasks and especially true to teams with

Table 2. Patient Characteristics

Characteristic

No. (%)

P valueControl Intervention
No. 957 917 NA

Age, mean (SD), y 65.4 (18.1) 66.1 (19.1) .46

Sex

Female 420 (43.9) 497 (54.2)
<.001

Male 537 (56.1) 420 (45.8)

Race and ethnicity

Asian 29 (3.0) 35 (3.8)

.49

Black non-Hispanic 63 (6.6) 58 (6.3)

Hispanic 84 (8.8) 74 (8.1)

Multiracial 16 (1.7) 7 (0.8)

White non-Hispanic 722 (75.4) 701 (76.4)

Unknown 43 (4.6) 42 (4.6)

Insurance

Medicare 474 (49.5) 482 (52.6)

.32
Medicaid 187 (19.5) 150 (16.4)

Private 286 (29.9) 276 (30.1)

Null 10 (1.0) 9 (1.0)

Comorbidity index

Mean (SD) 1.59 (1.60) 1.65 (1.66)
.43

Median (SD) 1.10 (1.60) 1.16 (1.66)

Length of stay, median (IQR), d 5.0 (3.0-8.0) 5.0 (3.0-8.0) .56

Deathsa 16 (1.7) 22 (2.4) .26

Transfer to ICUb 24 (2.5) 32 (3.5) .21

Discharge dispositionc

Home 413 (43.9) 370 (41.3)

.67
Home with services 280 (29.8) 271 (30.3)

Facility 223 (23.7) 226 (25.3)

Against medical advice 25 (2.7) 28 (3.1)

Abbreviations: ICU, intensive care
unit; NA, not applicable.
a Test included both death and other,

but other is not shown in the table.
b Test included both ICU and no ICU

transfers, but no ICU transfers is not
shown in the table.

c Excludes death.
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less experienced members, such as trainees and new
nurses.9,23

As with other studies on geographic localization of medi-
cal teams, we found increased time together allowed individu-
als to get to know each other, resulting in perceived en-
hanced communication and familiarty.4,7,12 The nurses and
physicians in the intervention group of this study knew each
other’s names and time-motion data found intervention teams
were more likely to have a nurse present during team rounds.
In contrast with existing communication norms, we found fa-
miliar teams had more personal conversations, representing
an overall shift in communication dynamics. Previous re-
search of standard modes of physician-nurse communica-
tion found face-to-face communication to be both rare and
terse, and that outside of structured events, interprofes-

sional communication only occurred in 12% of patient
cases.24,25 This overall shift in communication dynamics is
clinically relevant because poor interprofessional communi-
cation has been cited as a root cause of medical errors and col-
laboration between colleagues is directly tied to improved pa-
tient outcomes.3,26,27

Psychological safety is considered an important compo-
nent of effective teamwork.28 Yet, when queried about
aspects of psychological safety, more than 90% of physicians
and nurses in both groups chose the top 2 box responses,
suggesting that these questions may not be nuanced
enough. High response rates to questions on psychological
safety were similar to previously published literature on
residents.8 It is noteworthy that more residents in the inter-
vention group reported fear of being judged on the first

Table 3. Simulation Results

NOTECHS category
No. of items rated
in construct

Mean (SD)a

Effect size, SMD P valueControl (n = 5) Intervention (n = 5)
Ratings and individual scoring items for simulation 1 at 6 mo (anaphylaxis)

Communication and interaction 6 3.14 (0.36) 3.19 (0.44) 0.13 .77

Cooperation and team skills 7 3.32 (0.45) 3.04 (0.38) −0.67 .07

Decision-making 3 3.13 (0.55) 3.22 (0.70) 0.14 .70

Leadership and management 5 3.03 (0.29) 3.04 (0.40) 0.03 .92

Individually scored items Top box, No. (%) Difference, % P value

Total No. of reviewer scores (3 reviewers for each simulation) 15 15 NA NA

Asks patient appropriate questionsb 3 (20.0) 9 (60.0) 40 .03

Anticipates potential problems and prepares contingency when considering
anaphylaxis or allergic responsec

4 (26.7) 11 (73.3) 47 .01

Correct diagnosis of anaphylaxis 10 (66.7) 8 (53.3) −13 .46

Ratings and individual scoring items for simulation 2 at 1 y (insulin dose
negotiation)

Control (n = 7) Intervention (n = 6) Effect size P value

Communication and interaction 10 3.15 (0.55) 3.26 (0.45) 0.22 .49

Cooperation and team skills 5 2.78 (0.62) 3.08 (0.65) 0.47 .16

Decision-making 3 2.37 (0.65) 2.61 (0.90) 0.31 .33

Leadership and management 4 2.17 (0.39) 2.47 (0.53) 0.65 .045

Individually scored items Top box, No. (%) Difference, % P value

Total No. of reviewer scores (3 reviewers for each simulation) 21 18 NA NA

Team worked as 1 unitd 13 (61.9) 18 (100) 38.1 .003

Acknowledges contribution from other team memberse 6 (28.6) 10 (55.6) 27.0 .09

Negotiates with patient about insulinf 2 (9.52) 11 (61.1) 51.6 .001

Supports other team membersg 5 (23.8) 11 (61.1) 37.3 .02

Team communication (workload management)h 4 (19.1) 10 (55.6) 36.5 .02

22 Units of insulin negotiated (correct answer)i 3 (14.3) 12 (66.7) 52.4 .001

Abbreviations: NA, not applicable; NOTECHS, Non-Technical Skills scale;
RN, registered nurse; SMD, standardized mean difference.
a Scoring system of 1-4.
b Score 1-4: 1 = does not ask patient any history questions; 2 = asks a few

questions but not about allergies; 3 = asks a few history questions, including
allergies; 4 = asks about allergies, prior blood pressure, and other history
questions.

c Score 1-4: 1 = no contingency plan; 2 = asks for rapid response team; 3 = asks
for medications (anaphylaxis kit); 4 = asks for backup and medications
(anaphylaxis kit).

d Score 1-4: Number of team members who go into the room: 1, 2, 3, or 4.
e Score 1-4: 1 = team members do not acknowledge that patient care requires

teamwork; 2 = team members acknowledge RN’s role in giving insulin;
3 = team members acknowledge physician’s role in writing for insulin that RN

gave; 4 = team members inform patient that physicians and RNs work
together closely and that RN was not acting alone.

f Score 1-4: 1 = does not negotiate with patient about dose; 2 = minimally
negotiates with patient about dose; 3 = some negotiation with patient about
dose; 4 = fully negotiates and convinces patient to take full amount of insulin.

g Score 1-4: 1 = ignores patient’s accusation against RN; 2 = acknowledges
accusation but does nothing; 3 = acknowledges accusation and attempts to
address; 4 = acknowledges patient accusation of RN and supports team
member.

h Score 1-4: Number of team members who communicate with the patient: 1, 2,
3, or 4.

i Question compared correct diagnoses (22 units) with any other amount or no
agreement.
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survey, a difference which resolved on subsequent question-
aries. Although not clear why, committing to returning to the
same floor may have challenged the hierarchy of relation-
ships and the advantage of anonymity, resulting in increased
fear.20,29 With the increased familiarity that comes with
working together, residents’ fear of being judged waned with
time.

The nurses in the intervention group were more likely to
describe a positive environment and approach to teamwork
within the first 6 months of the study. They reported feeling
like a valued team member and more easily discussing diffi-
cult clinical issues with practitioners. This matched research
on relationship formation between nurses and interns,
which identified nurses’ desire to be valued team members
and treated with respect.30 The residents in the intervention
group in the first month on service committed to learning
the nurses’ names, suggesting the knowledge of returning to
the floor provided incentive to learning names and thus
demonstrated respect. In addition, studies have suggested
that nurses more involved in clinical decision-making rate
teamwork higher.31

At 6 months, the nurses in the intervention group’s per-
ception of teamwork was significantly higher, suggesting
familiarity may help more quickly achieve nursing sense of
value, respect, and autonomy with new residents. At 12
months, the nurses in the control group’s assessment of
teamwork increased and matched nurses in the intervention
group’s responses. This may reflect improved relationships
between nurses and interns who were more experienced in
interprofessional teamwork in the second half of the study or
enhanced team relationships in the setting of the COVID-19
pandemic. Importantly, these data suggest, in the formation
of teams with inexperienced parties, there was a critical
period when familiarity was crucial; however, the effect of

familiarity may have waned as general work experience
accumulated.

Limitations
This study had limitations. It was performed at a single insti-
tution with a small number of physician participants, which
may have limited detection of statistically significant differ-
ences in some study measures. Similarly, we did not see a dif-
ference in patient-related outcomes likely because of the
sample size. The study was interrupted because of COVID-19,
and team dispersion may have influenced the treatment ef-
fect. The number of simulations available for rating was lim-
ited by study size and technical difficulties. The NOTECHS scale
adapted to assess simulation was designed for nontechnical
teamwork in the operating room and may have not translated
as well to teamwork in medical patient encounters. We were
not powered to do multiple group comparisons between out-
comes, and the interrater reliability of simulation reviewers was
only moderate, which may have affected the results. In addi-
tion, survey results are subject to recall bias, and later sur-
veys may have been affected by the pandemic.

Conclusions
To our knowledge, this randomized clinical trial was one of the
first of its kind to evaluate the effect of familiarity on inter-
professional team performance in both a real medical envi-
ronment and in structured performance evaluations. Despite
limitations, the results emphasized the important relation-
ship between familiarity and team performance and suggest
both early and late benefits. Factors that promote team famil-
iarity should be considered when staffing and building medi-
cal teams, especially in training programs.
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