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Dependent Variables: For both communication types, we created team-level dependent variables
by aggregating the individual-level scores for all team members.

Degree -0.0845*
(-0.214)
Laplacian -0.00670%**
(-0.218)
Betweenness -106.6%*
(-0.220)

Team size -0.0905* -0.0738 -0.0766* -0.0857*

(-0.204) (-0.166) (0.172) (-0.192)
Average complexity 0.00365 0.00325 0.00134 0.00271

(0.0827) (0.0730) (0.0412) (0.0609)
Constant 4.569%** 5:199%** o . 5.046%**
Observations 137 137 137 137
R-squared 0.042 0.087 0.141 0.050
Normalized beta coefficients in parentheses
#54 0<0,001, ** p<0.01, * p<0.05

Degree -0.0809*
(-0.210)
Laplacian -0.00604***
(-0.294)
Betweenness -95.83*
(-0.204)

Team size -0.0614 -0.0451 -0.0486 -0.0568

(-0.142) (-0.104) (0.112) (-0.131)
Average complexity 0.00230 0.00158 0.000634 0.00143

(0.0530) (0.0434) (0.0146) (0.0329)
Constant 4.865*** 5.085%** 5.143%** 4.934%**
Observations 137 137 137 137
R-squared 0.020 0.063 0.105 0.061
Normalized beta coefficients in parentheses
#% 0e0,001, ** p<0.01, * p<0.05

General Survey item: Team members rated each other on a five-point ordinal scale (1 = Poor, 2
Communication = Fair, 3 = Good, 4 = Very Good, 5 = Excellent) in response to the prompt “Consider
today's surgical cases. How well did the person below communicate in general?”

Task-Specific Survey item: Team members rated each other on a five-point ordinal scale (1 = Poor, 2
Communication = Fair, 3 = Good, 4 = Very Good, 5 = Excellent) in response to the prompt During
today's surgical cases, how well did the person below communicate tasks?”

Independent Variables

Degree Local measure capturing the number of nodes connected to the focal node in the
network. High degree could be both central in part of the building (e.g., the break
room in a suite of workspaces) and isolated from other parts of the building.

Laplacian Intermediate measure: is a function of the focal node’s degree plus the degree of its
first order (or immediate) neighbors. A space with high Laplacian centrality is
important in a larger part of the building beyond the first order e.g., a restroom
shared by two or more suites of workspaces.

€ primary mechanism tor spatial proximity errects Is the contiguration or

. . . D - : = Network centrality had a larger effect on task-specific than on general

layout of the spatial environment, which shapes how individuals move and Betweenness Global measure captt.mng how often thc? focal node is on the shgrtest paths between — y g P g
navigate their environments.78 other pairs of nodes in the network. A high betweenness space is central across the communication.

: : : : entire building, like main corridors and circulation spaces. = Laplacian centrality had the strongest relationship with both general (6 = -

= Spatial network analysis, where spaces in a system are treated as nodes in a Control Variables - S

network, is a powerful way of analyzing the complex effects of physical Team Size The count of team members. 0.294) an.d task-specific (6. = _(.)'31§) communication. | |
space and can help us better understand the links between physical space, Average Complexity |As denoted by the relative value unit (RVU) for each surgical procedure. " We surmise that communication improved as the physical distance from
communication, and collaboration. high traffic areas increased due to fewer distractions, noise, and less ease

= Spatial network analyses: We used ArcGIS 10.6 and facility provided electronic floor

: : of access by team members not directly involved in direct care.
plans to generate the spatial network and for network maps/graphs and Pajek to

» Spatial network analysis enables us to understand complex workplace

layouts in terms of relationships among the rooms and other spaces. ° : : :

. . . . : compute spatial network centrality (degree, Laplacian, and betweenness). | licati
" Thereisa dearth of studies that — n.etwork analysis to examine the spatial = Statistical analysis: We used Stata MP 16.1 for descriptive statistics and linear mplications
context of surgical team communication. regression to examine the associations between the two types of surgical team « The location of a surgical suite in the network topology of the medical
Study P communication and the three dimensions of spatial network centrality. center was significantly associated with surgical team communication.
udy Furpose o = Spatial design or redesign of the OR can be used to mitigate
: : , FlndlngS communication failures in surgical teams.
* |n this study, we focus on local, intermediate, and global measures of

* The design and configuration of ORs within medical centers is an important
consideration for supporting clinician communication and collegial
relationships among surgical team members.

spatial network centrality that reveal latent or hidden insights about
physical space.
* Purpose: The purpose of this study was to examine the impacts of spatial |

o€ ! . . . . i E = Hospital architects should design ORs to limit the negative aspects of being
layout on communication effectiveness in a Military Medical Center. '. m Al - 1 =" ' ocated near high-traffic areas.
§ = !' i ! E = Legend » | eaders can help mitigate some challenges inherent in the combat
L Methods } = ! Ii . I I E E B = Floorplan environment by modifying the surgical spatial layout to support
TR = laplacian_centrality I 1 1 imiti I 1 1 1
: . . — . - :-:;;. Sl 5':-:'. G = m ot communication while I|m|t|.ng dls.tractlons,.nmse, and trafﬂc. |
= Design: Cross-sectional, prospective, quantitative, and network-centric. ] H - B 5 000001 - 14.000000 * Future researchers should investigate the impact of spatial design on OR
= Sample: Total population sampling of 204 clinicians in a large military w g 1= 8 | 14.000001 - 18.000000 communication, safety, and patient outcomes.
medical center (36 perioperative nurses, 34 surgical technicians, 62 vEN =, e i . gl
anesthesia providers, and 72 surgeons), focusing on surgical teams with == H smpgyrEz mEm — I B - 000001 - 32.000000 e ey ie
. . i 5 i — l.. 32.000001 - 42.000000 leltatlons
cases completed within duty hours. ! E = . .-
. ] — = .| 42.000001 - 62.000000 ) - )
= Sample Size: 80% response rate targeted. :-' II THE " o imm = 62000001 - 118.000000 = Data collected from a single military medical center.
118.000001 - 802.000000

=

= Setting: 138-bed military medical center in the southeastern United States
with 11 surgical suites and more than 160,000 eligible healthcare
beneficiaries. Surgeons from 13 surgical specialties perform more than
11,000 annual surgeries.

» Communication effectiveness potentially was influenced by the unique
site setting containing authority gradients and the presence of a clear
rank structure.

* [ncluding patient outcomes in the analysis would have provided deeper

= Data collection: Targeted five surgical teams for data collection daily via results.
i i i * Figure 1. Laplacian centrality for the OR’s spatial network. Surgical suites such as 1, 2, and .
electronic sociometric survey. | y I? o hp ; Y J ) P ka1 A and H.g ) ' ’ & References available upon request
* Inclusion criteria individual: Active duty, reserve, or National Guard military 5 NEWE MZMET SaneTEsy Genmzase! O Guners e ii; &y &7 B. Hig S CEMrEG) SPEass e This Study is “In Press” at Health Environments Research & Design Journal (HERD)
members and federal employees or government contractors, including rendered in warmer colors (Ora”ges and reds) while lower Centrahty SPACES are shown in Kabo FW, Stucky CH, De Jong MJ. A Spatial Network Analysis of Surgical Team Communication in a Large
students and residents. cooler colors (blues and greens). Military Medical Center. HERD. 2023; In Press.
» Exclusion criteria individual: Supervisory team members who do not _ Response rate: 77% (157/204 participants). Data were collected from 137 surgical teams. ACKNOWLEDGEMENT: This project was funded by TriService Nursing Research Program (TSNRP).
_ . . o i ) i The US Army Regional Health Command Atlantic Institutional Review Board (IRB) determined W R
prov1de direct patlent care. = General and taSk-SPeCIﬂC communication rangEd from 3.4-5.0 and 3.5-5.0, reSPECtIVEW (fOI’ that the study did not meet the definition of human subjects research and provided an exemptio |Z¢'
= Team level inclusion criteria: Priority was given to surgical teams with both, median = 4.7). classitication. '

e . o . Disclaimer: The views expressed herein are those of the authors and do not reflect the official
clinicians who had not been Surveyed° = Team size ranged from 4to 6 individuals (medlan = 4). policy of the Department of the Army, Department of Defense, or the U.S. Government.
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