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ABSTRACT

This research investigates the communication dynamics of surgical teams within a major military medical facility using social network analysis (SNA). Recognizing
that effective communication is crucial for patient safety and team performance, the study employs an exploratory, prospective, and cross-sectional design to map
and analyze interpersonal relationships within the operating room (OR). Data will be collected via sociometric surveys from clinicians across 13 surgical specialties
in an 11-OR, 138-bed teaching hospital that performs over 11,000 annual procedures. The study will examine how OR culture, power dynamics, and interpersonal
connections influence communication patterns. SNA metrics, including centrality measures, geodesic distance, network density, and centralization, will be used to
evaluate individual, interpersonal, and group-level communication effectiveness. Regression analyses will assess the impact of team familiarity, size, and clinician
composition on communication performance. The anticipated outcomes include identifying key network factors influencing communication, informing the
development of targeted interventions to enhance team cohesion and operational efficiency, and potentially guiding the creation of improved perioperative staffing
models. While acknowledging limitations related to the military setting's generalizability and the exclusion of purely supervisory roles, this research aims to provide
novel insights into optimizing communication within the OR to improve patient safety and surgical outcomes.

Keywords: Operating Room Communication, Surgical Team Collaboration, Effective Communication, Surgical Process Improvement, Staff
Communication.

Introduction

Healthcare systems strive for optimal patient outcomes through the provision of safe, timely, and patient centered care. Yet, the inherent complexity of
clinical settings, particularly the operating room (OR), presents formidable obstacles to achieving this ideal. Patient safety is continually jeopardized by
medical errors and adverse events, which can have devastating consequences. Studies in the United States have identified preventable medical errors as
a leading cause of mortality, with estimates ranging from 200,000 to 400,000 deaths annually (James, 2013; Makary & Daniel, 201G). The OR, a domain
where precision and coordinated action are vital, is especially vulnerable, as surgical adverse events account for a significant proportion of all adverse
incidents within hospitals, approximately 66% (Zegers et al., 2011). These events, occurring in a notable percentage of hospital admissions (3.6%), can
lead to substantial patient harm, including extended hospital stays, readmission, permanent disability, and mortality (Zegers et al., 2011). On a global
scale, surgical safety issues contribute to half of all avoidable adverse events resulting in patient death or disability, totaling an estimated one million
deaths each year (World Health Organization, 2009).

The efficiency and safety of surgical teams heavily depend on effective communication among members (Cvetic, 2011). A significant contributor to
adverse events is the lack of proficiency in non-technical skills, such as teamwork and communication (Mazzocco et al., 2009). Team dynamics, including
composition, familiarity, and size, play a crucial role in shaping team performance. Research indicates that team familiarity is associated with improved
patient outcomes, such as reduced costs, fewer communication errors, lower error rates, and shorter operative durations (ElBardissi et al., 2008; Finnesgard
et al., 2018; Flynn et al., 2018; Gillespie et al., 2012). Conversely, the size of the surgical team can influence OR efficiency, with studies showing that
increasing team size can extend operative time, even when controlling for procedure complexity and patient status (He et al., 2014).

Communication within the OR is further complicated by socio-cultural factors. Power imbalances, hierarchical structures, and specific cultural contexts,
such as those found in military settings, can create barriers to effective communication. Nurses, who are essential for patient advocacy and quality care,
often face challenges in expressing concerns due to these hierarchical and social pressures (Wei et al., 2018; Raica, 2009; Morrow et al., 201G).

This research endeavors to explore the influence of OR culture, power dynamics, and interpersonal connections on communication patterns. Building on
prior studies conducted in a military outpatient surgery context (Stucky, De Jong, & Kabo, 2020; Stucky, De Jong, Kabo, & Kasper, 2020), this
investigation will employ social network analysis (SNA) to map and analyze the structure and effects of interpersonal relationships within the OR.
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Literature Review

Social network analysis (SNA) offers a valuable tool for examining the complex network of relationships within social systems, including the OR. Unlike
traditional research methods that focus on individual characteristics, SNA emphasizes the relationships between actors within a network (Scott, 2017).
By quantifying the structural properties of social interactions, SNA can reveal patterns of information exchange and influence among individuals or
groups (Borgatti et al., 2018). These properties can identify key influencers and highlight areas where communication or information flow is limited. A
social network is comprised of individuals (nodes) connected by interpersonal relationships (ties), forming a complex, self- organizing system. These
relationships are interdependent, with the surrounding structure affecting interactions. Ties can be directional (e.g., seeking advice) or non-directional
(e.g., collaborating), and their strength varies based on the frequency of interaction and the resources exchanged (Borgatti et al., 2018).

Key SNA concepts include geodesic distance, which measures the shortest path between actors and indicates the efficiency of information flow (Borgatti
et al., 2018). Shorter geodesic distances signify more efficient connections and faster information exchange. Centrality measures, such as degree,
closeness, between ness, and eigenvector centrality, reveal the relative importance of actors within the network. Degree centrality, reflecting the number
of connections an actor has, indicates influence and access to resources (Borgatti et al., 2018). High in degree suggests popularity or prestige, while high
out degree implies knowledge dissemination (Borgatti et al., 2018). Closeness centrality measures an actor's direct or indirect connections, highlighting
those who can rapidly communicate and distribute information . Between ness centrality identifies actors who act as critical links between others,
potentially controlling information flow (Scott, 2017; Borgatti et al., 2018). Eigenvector centrality indicates an actor’s influence based on connections to
other well-connected actors .

Network density and centralization are also critical measures. Density reflects the cohesion and interaction level within the network (Borgatti et al., 2018).
High density indicates a tightly connected network, while low density suggests less interaction. Centralization reveals the distribution of power within
the network. High centralization signifies a dominant actor, while low centralization indicates a more equitable distribution of influence.

Previous studies have demonstrated the utility of SNA in analyzing various social systems, including networks of terrorists, providing insights into
information flow and influence (Krebs, 2002). In the context of the OR, understanding these network dynamics can illuminate how communication
patterns affect patient safety and team performance. This research aims to employ SNA to characterize the network factors influencing clinician
communication effectiveness in the OR, focusing on individual, interpersonal, and group levels, and examining the impact of power dynamics.
Furthermore, it will investigate how team structure, including familiarity, size, and clinician composition, influences communication effectiveness.

Research Methodology

To thoroughly investigate the intricate communication patterns within the surgical operating room, this research will utilize an exploratory, prospective,
and cross-sectional study design, with a specific focus on network analysis. This methodology is chosen to capture a snapshot of the dynamic interactions
and relationships among healthcare professionals at a single point in time, while also allowing for the exploration of emerging patterns. Crucially, the
U.S. Army Regional Health Command-Atlantic Institutional Review Board has rigorously reviewed and approved this study, ensuring that it adheres to
the highest ethical standards and poses minimal risk to all participants involved. This approval underscores the study's commitment to safeguarding
participant well-being while generating valuable insights.

1+ Setting and Participant Selection

The research will be conducted within an 11-operating-room (OR) facility at a 138-bed military medical center. This center facilitates over 11,000 surgical
procedures annually, encompassing 13 surgical specialties. As a teaching hospital, it supports medical residency programs and practical training in
perioperative nursing, surgical technology, and nurse anesthesia. A total population sampling strategy will

be used to recruit all eligible clinicians. For network studies, sample size depends on the network's overall size and participation rate; a response rate of
70% or higher is generally considered sufficient for accurate estimations (Kossinets, 200G). To ensure robust data, we aim to recruit 80% of the network.
Inclusion criteria involve active duty, reserve, or National Guard military personnel, as well as federal employees or contractors (including students and
residents), who are 18 years or older, proficient in English, and directly involved in surgical patient care. Clinicians in purely supervisory roles, without
direct patient contact, will be excluded.

2¢ Study Instrument

A sociometric network survey , developed based on prior network studies and validated for content (Kabo, 201G), will serve as the primary data collection
instrument. The survey's design is informed by our theoretical framework, literature review, and expert consultation. A pilot study was conducted to
assess question clarity, sensitivity, participant burden, and cognitive demand. The survey will yield six relational networks.

3« Demographic and Individual Measures

Participants will provide demographic data upon enrollment, including gender, race, clinician type, years of clinical and facility experience, work
frequency, military or federal status, and military rank or federal civil service pay grade.www.x-mol.com

4¢ Recruitment Procedures
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Participants will be recruited using non-coercive methods such as promotional materials, informational sessions, and word-of-mouth. Individuals not
initially consenting during the recruitment phase may be approached on the day of surgery. Voluntary informed consent will be obtained privately to
minimize potential coercion or group influence. All individual and digital data will be linked to unique participant identification numbers to ensure
privacy and confidentiality.

5e¢ Data Collection Procedures

A six-month data collection plan, based on our prior research, will be implemented. Data will be collected through the demographic form and the
sociometric network survey. To reduce respondent burden and enhance survey efficiency, a random number generator will be used to select a maximum
of five surgical teams daily. Data collection will occur at the end of the last surgical case to avoid disrupting OR productivity metrics, such as turnover
times and surgical utilization. The electronic survey will be administered to each participant via a study tablet immediately following the conclusion of
their last case. This method mitigates biases and recall errors associated with retrospective data collection. Participants appearing on multiple surgical
teams will be surveyed each time, contributing to the overall response rate. Data collection will cease once 80% of the network has been surveyed at least
three times. Data will be collected during normal working hours and will focus on non-emergent cases, as trauma cases introduce variability that could
confound data.

4. Results/Analysis

1.  Analytical Procedures

Statistical analyses and regression modeling will be conducted using STATA SE/14(Kossinets, 200G). Social network data will be processed with
UCINET 6.660, and network visualizations will be generated using Net Draw. Initial data inspection will involve descriptive statistics and Shapiro-Wilk
tests to assess data distribution. For data exhibiting approximate normality, Pearson's correlation coefficients and 95% confidence intervals (Cls) will be
employed. In cases of non-normally distributed data, Spearman's rank order correlation will be used.

2 Evaluation of Communication Performance

Two distinct assessments of communication performance will be developed for each participant: a task specific rating and a general communication
effectiveness rating. These ratings will be derived from peer evaluations within the network(Kossinets, 200G). We hypothesize that these two
communication dimensions are fundamentally different. Participants will be assigned ordinal communication performance scores (1-5). Additionally, a
team-level communication performance score will be calculated by averaging individual scores, enabling the identification of teams with varying
communication effectiveness.

3 Examining Network Determinants of Communication Efficacy

Objective 1: Network Factors Shaping Clinician Communication Effectiveness Objective 1 of this study is designed to comprehensively explore the
network factors that influence clinician communication effectiveness within the operating room (OR) environment. This will be achieved by constructing
six distinct relational networks derived from the sociometric survey, subsequently employing social network analysis (SNA) metrics to elucidate the
intricate communication patterns.

Individual-Level Examination At the individual level, the focus is to determine the relationship between an individual's network connections and their
perceived communication performance. To this end, correlations between network variables and communication performance ratings will be computed.
Specifically, Pearson's correlation coefficients will be utilized to assess the association between centrality measures, such as degree, closeness, between
ness, and eigenvector centrality, and communication performance ratings(Kossinets, 200G). Furthermore, regression analyses will be conducted to
identify predictors of communication performance. Multiple linear regression models will be constructed, with communication performance ratings
serving as the dependent variable. Demographic characteristics, including age, gender, experience, and role, alongside network centrality measures, will
be incorporated as independent variables. To ensure the robustness of the regression models, diagnostic measures and graphical displays will be generated.
These tools will facilitate the assessment of multicollinearity, detect deviations from model assumptions (e.g., linearity, normality, homogeneity of
variance), and quantify the influence of potential outliers. Finally, parameter estimates, along with 95% confidence intervals (Cls) and p-values, will be
reported for the final model, providing a detailed understanding of individual-level influences on communication effectiveness.

Interpersonal-Level Examination Moving to the interpersonal level, this examination recognizes the interdependent nature of actors within dyadic
networks. Given this interdependence, statistical methods robust to violations of independence assumptions will be employed. Specifically, geodesic
distance, representing the shortest path between two individuals, will be used to predict team member network position. Its relationship to pairwise
communication performance will be evaluated using permutation- based quadratic assignment procedures (QAPS). Additionally, multiple regression
QAPs will be used to

assess the impact of multiple independent variables, including demographic variables and network indicators, on dyadic communication performance
differences(Kossinets, 200G). To control for dyad- specific effects across time, a partitioning variable will be incorporated. Results will be presented as
QAP correlation coefficients and multiple regression QAP results with p-values, offering insights into the influence of interpersonal relationships on
communication effectiveness.
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Group-Level Examination :Finally, at the group level, the study aims to determine the strength of the linear association between network density and
centralization and team-level communication performance ratings. Pearson product-moment correlation coefficients will be used for this purpose.
Furthermore, multiple linear regression models will be developed to identify predictors of team-level communication performance. In these models,
network communication performance will serve as the dependent variable, while density and centralization, considered separately, will act as predictor
variables. Estimated coefficients, 95% Cls, p-values, and measures of variable importance will be reported, providing a comprehensive understanding of
how group-level network properties influence team communication effectiveness. This analysis will shed light on the structural factors that contribute to
or hinder effective communication within surgical teams.

Assessing the Impact of Team Composition In pursuit of Objective 2, this research will utilize regression analyses to meticulously examine the impact
of surgical team familiarity, team size, and clinician composition, specifically the presence of students or residents, on the mean team-level communication
performance scores. The primary aim is to quantify how these structural factors influence communication effectiveness within the operating room (OR).
To ascertain the statistical significance of the observed effects, p-values will be employed, providing a rigorous assessment of the relationships under
investigation. Furthermore, recognizing the potential for non- independence due to clinicians' involvement in multiple OR teams, sensitivity analyses will
be conducted using multilevel modeling. This sophisticated approach will allow for a thorough evaluation of potential violations of independence
assumptions, ensuring the robustness and reliability of the study's findings. By employing these analytical strategies, the research seeks to provide a
comprehensive understanding of how team structure shapes communication dynamics within the OR, ultimately contributing to improved patient safety
and operational efficiency.

Discussion

The occurrence of adverse medical events poses a significant threat to optimal patient outcomes, representing a pressing public health concern. To address
this, the enhancement of healthcare quality and the minimization of patient harm are paramount, necessitating a deep understanding of effective
communication. This research is designed to illuminate the complex interplay between interpersonal relationships, team structure, and communication
effectiveness within surgical teams. It is anticipated that the innovative design of this study will yield valuable insights into the dynamics of surgical team
communication, thereby informing strategies for quality and safety improvements. Furthermore, the findings are expected to guide the development of
targeted interventions aimed at fostering cohesive surgical teams, enhancing operational efficiency, and mitigating communication deficits within the
operating room (OR). The potential implications of this research extend to the creation of novel perioperative staffing models, which would consider the
influence of team familiarity and past team performance on critical surgical metrics. Additionally, this study aims to identify strategies for promoting
healthier work environments for nurses, recognizing their pivotal role in patient care.

However, it is essential to acknowledge several limitations that may influence the interpretation and application of this study's findings. Firstly, the study's
setting within a military medical center, characterized by unique demographic and cultural contexts, may limit the generalizability of the results to civilian
healthcare settings. Secondly, despite the utilization of total population sampling, the exclusion of clinicians in supervisory roles, who often hold
influential network positions, could potentially affect the comprehensive understanding of communication dynamics within the OR. While nurses are
widely recognized as highly trusted professionals, playing a crucial role in patient safety and healthcare improvement (Reinhart, 2020), their ability to
communicate and collaborate effectively with inter professional team members is often constrained by hierarchical structures and cultural norms.

Consequently, the relational networks developed through this study will reveal critical cultural aspects of nurses' status and position within surgical teams,
offering valuable insights into their collaboration and communication with the broader inter professional surgical team. This understanding is crucial for
developing interventions that support and empower nurses, thereby improving overall patient safety and team effectiveness.

Conclusion

This research embarks on a pioneering endeavor, employing social network analysis (SNA) to meticulously dissect the complex web of communication
within the operating room (OR). Recognizing that effective communication among OR clinicians stands as a cornerstone for enhancing surgical outcomes,
minimizing the occurrence of medical errors, and fostering optimized surgical team performance, this study aims to unravel the intricate dynamics at

play.

By meticulously mapping and analyzing the relationships and structural team properties that shape OR communication, this research seeks to generate
unprecedented insights. These findings will not only illuminate the critical factors influencing communication efficacy but also provide invaluable
guidance for refining surgical staffing models and constructing high-performing perioperative teams. Ultimately, this study's contributions will advance
our understanding of how to cultivate a communication-rich environment within the OR, leading to tangible improvements in patient safety and surgical
efficiency.

References

Borgatti, S. P., Everett, M. G., & Johnson, J. C. (2018). Analyzing social networks (2nd ed.). SAGE Publications.
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Analyzing+social+networks+Borgatti

Cvetic, E. (2011). Communication in the perioperative setting. AORN Journal, 94(3), 261-270. https://doi.org/10.1016/j.a0rn.2011.01.017
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&qg=Communication+in+the+perioperative+set ting+Cvetic



International Journal of Research Publication and Reviews, Vol 6, Issue 4, pp 17246-17251 April 2025 17250

ElIBardissi, A. W., Wiegmann, D. A., Henrickson, S., Wadhera, R., & Sundt, T. M., 111. (2008).

Identifying methods to improve heart surgery: An operative approach and strategy for implementation onan  organizational level European Journal
of Cardio-Thoracic Surgery, 34(5), 1027-1033. https://doi.org/10.1016/j.ejcts.2008.07.007
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Identifying+methods+to+improve+heart+s urgery+EIBardissi

Finnesgard, E. J., Pandian, T. K., Kendrick, M. L., & Farley, D. R. (2018). Do not break up the surgical team! Familiarity and expertise affect operative
time in  complex surgery. American Journal of  Surgery, 215(3), 447-449. https://doi.org/10.1016/j.amjsurg.2017.11.013
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Do+not+break+up+the+surgical+team!+Fi nnesgard

Flynn, J. M., Striano, B. M., Muhly, W. T., Kraus, B., Sankar, W. N., Mehta, V., Blum, M., DeZayas, B., Feldman, J., & Keren, R. (2018). A dedicated
pediatric spine deformity team significantly reduces surgical time and cost. The Journal  of Bone and Joint Surgery,
100(18), 1574-1580. https://doi.org/10.2106/JBJS.17.01584
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+dedicated+pediatric+spine+deformity+t eam+Flynn

Gillespie, B. M., Chaboyer, W., & Fairweather, N. (2012). Interruptions and miscommunications in surgery: An observational study. AORN Journal,
95(5), 576-590. https://doi.org/10.1016/j.a0rn.2012.02.012
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Interruptions+and+miscommunications+in+surgery+Gillespie

He, W., Ni, S., Chen, G,, Jiang, X., & Zheng, B. (2014). The composition of surgical teams in the operating room and its impact on surgical team
performance in China. Surgical Endoscopy, 28(5), 1473-1478. https://doi.org/10.1007/s00464-013-3318-4
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+composition+of+surgical+teams+He

James, J. T. (2013). A new, evidence-based estimate of patient harms associated with hospital care. Journal of Patient Safety, 9(3), 122-128.
https://doi.org/10.1097/PTS.0b013e3182948a69
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+new%2C+evidencebased+estimate+of+ patient+harms+James

Kabo, F. W. (2017). A model of potential encounters in the workplace: The relationships of homophily, spatial distance, organizational structure, and
perceived networks. Environment and Behavior, 49(6),638-662. https://doi.org/10.1177/0013916516658501
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+model+of+potential+encounters+in+the+workplace+Kabo

Kossinets, G. (2006). Effects of missing data in social networks. Social Networks, 28(3), 247-268. https://doi.org/10.1016/j.socnet.2005.07.002
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effects+of+missing+data+in+social+netw orks+Kossinets

Krebs, V. E. (2002). Mapping networks of terrorist cells. Connections, 24(3), 43-52.
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Mapping+networks+of+terrorist+cells+Kr ebs

Makary, M. A., & Daniel, M. (2016). Medical error—the third leading cause of death in the US. BMJ, 353, i2139. https://doi.org/10.1136/bm;j.i2139
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Medical+error%E2%80%94the+third+lead ing+cause+of+death+Makary

Mazzocco, K., Petitti, D. B., Fong, K. T., Bonacum, D., Brookey, J., Graham, S., Lasky, R. E., Sexton, J. B., & Thomas, E. J. (2009). Surgical team
behaviors and patient outcomes. American Journal of Surgery, 197(6), 678-685. https://doi.org/10.1016/j.amjsurg.2008.03.002
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Surgical+team+behaviors+and+patient+ou tcomes+Mazzocco

Morrow, K. J., Gustavson, A. M., & Jones, J. (2017). Speaking up behaviours (safety voices) of healthcare workers: A metasynthesis of qualitative
research studies. International Journal of Nursing Studies, 64, 42-51. https://doi.org/10.1016/j.ijnurstu.2016.09.014
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Speaking+up-+behaviours+%28safety+voic es%29+Morrow

Raica, D. A. (2009). Effect of action-oriented communication training on nurses' communication selfefficacy. Medsurg Nursing, 18(6),343-360.
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effect+of+actionoriented+communication+training+Raica

Reinhart, R. J. (2020, January 6). Nurses continue to rate highest in honesty, ethics. Gallup. https://news.gallup.com/poll/274673/nurses-continue-rate-
highest-honesty-ethics.aspx

Scott, J. (2017). Social network analysis  (4th ed.). SAGE Publications. https://doi.org/10.4135/9781529716597
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Social+network+analysis+Scott

Stucky, C. H., De Jong, M. J., & Kaho, F. W. (2020). Military surgical team communication: Implications for safety. Military Medicine, 185(7-8), e448—
e456. https://doi.org/10.1093/milmed/usz330 https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q= Military+surgical+team+communication+
Stucky

Stucky, C. H., De Jong, M. J., Kabo, F. W., & Kasper, C. E. (2020). A network analysis of perioperative communication patterns. AORN Journal,
111(6), 627-641. https://doi.org/10.1002/a0rn.13044
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+network-+analysis+of+perioperative+co mmunication+patterns+Stucky


https://doi.org/10.1007/s00464-013-3318-4
https://doi.org/10.1093/milmed/usz330
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q

International Journal of Research Publication and Reviews, Vol 6, Issue 4, pp 17246-17251 April 2025 17251

Wei, H., Sewell, K. A., Woody, G., & Rose, M. A. (2018). The state of the science of nurse work environments in the United States: A systematic review.
International Journal of Nursing Sciences, 5(3), 287-300. https://doi.org/10.1016/}.ijnss.2018.04.010

https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+state+of+the+science+of+nurse+Wei

World Health Organization. (2009). WHO guidelines for safe  surgery  2009: Safe  surgery  saves lives.
https://www.who.int/patientsafety/safesurgery/tools_resources/9789241598552/en/

Zegers, M., de Bruijne, M. C., de Keizer, B., Merten, H., Groenewegen, P. P., van der Wal, G., & Wagner,

C. (2011). The incidence, root-causes, and outcomes of adverse events in surgical units: Implication for potential prevention strategies. Patient Safety in
Surgery, 5(2), 13. https://doi.org/10.1186/1754-9493-5-13 https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q
=The+incidence%2C+rootcauses%2C+Zege rs



https://doi.org/10.1186/1754-9493-5-13
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q

