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Abstract: 

Effective communication among surgical team members is essential for patient safety, as communication failures are a leading cause 
of preventable adverse events during surgical procedures. Therefore, it is of interest to examine the relationship between 
communication within surgical teams and the culture of safety in the operating room. Qualitative data will be obtained through 
ethnographic observations of the surgical environment, while quantitative assessment will be conducted using the validated Safety 
Attitudes Questionnaire (SAQ). The integration of these methods will provide a comprehensive understanding of communication 
patterns, team dynamics and their influence on safe surgical practices. Thus, data show that barriers and facilitators to effective 
communication and support strategies to enhance patient safety and surgical team performance. 
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Background: 

Communication among surgical teams is essential for providing 
high-quality and safe patient care during the operation. 
Inadequate communication has been found to be one of the 
primary factors contributing to preventable errors, adverse 
events and compromised surgical results [1]. The surgical 
environment is one of high-stress and complex situations that 
require multi-disciplinary teams to coordinate services together 
within a limited period of time [2]. In addition, hierarchy, 
workload differences and interpersonal dynamics can all 
contribute to how surgical teams communicate and make 
decisions when providing care to patients [3]. Recently, there has 
been a focus on creating a satisfactory safety culture in operating 
rooms to reduce risks and improve team performance. A team’s 
safety culture refers to the collective attitudes, perceptions and 
behaviours of team members regarding the prioritization and 
implementation of safety within the organization [4]. 
Researchers have developed a variety of tools such as the Safety 
Attitudes Questionnaire that have been utilized to quantitatively 
examine healthcare professionals’ perceptions of teamwork and 
safety climate [5]. However, quantitative methods alone cannot 
adequately capture the complex and context-specific interactions 
of surgical team members, which continue to evolve in real-time 
in surgical environments. Ethnographic observations provide 
useful qualitative data regarding team members’ behaviours, 
communication methods and latent threats to patient safety [6]. 
Combining quantitative and qualitative methods provides a 
comprehensive understanding of how a surgical team operates 
in an operating room [7]. Therefore, it is of interest to show the 
relationship between surgical team communication and 
operating room safety culture using a mixed methods approach. 
 
Materials and Methods: 
The mixed-methods research will take place in the surgical areas 
of a medical school for six months with a population which 
includes anesthesiologists, surgeons, nursing and operating 

room technical staff who have directly performed surgical 
procedures, using a purposive sampling strategy as a method of 
including approximately 120–150 participants who consented to 
participate in the study. All data will be collected using 
validated tools specifically designed for the purpose of collecting 
data from healthcare professionals; the Safety Attitude 
Questionnaire (SAQ) is a validated tool and will be utilized for 
collecting quantitative data regarding health care professionals’ 
perceptions of their work environment (domains include: work 
environment; teamwork; safety; satisfaction; stress recognition 
and management). Quantitative data will be collected from 
participants’ responses to the SAQ using a Likert scale with 
anonymous completion of survey. Qualitative data will be 
collected by observing selected surgical procedures, across 
various surgical specialties, using non-participative 
observational methods and will focus solely upon 
communication patterns, teamwork interactions, hierarchy 
and/or coordination in the operating room at critical points in 
time during the performance of surgical procedures. Systematic 
field notes will be taken, via established observation guidelines, 
as qualitative data will be recorded and analyzed using thematic 
content analysis to identify recurring patterns and themes. The 
integration of quantitative and qualitative findings will be 
included in the results interpretation, in order to provide a 
comprehensive overview of the association between 
communication and safety culture within the operating room. 
Institutional Ethics Committee approval will be obtained prior to 
conducting the study, to ensure confidentiality of all participants 
remains protected. 
 
Results: 

The research had included 132 volunteer participants. The 
largest age groups were between the ages of 31-40 (34.8%) and a 
majority of the participants were males (59.1%). The largest 
number of participants belonged to the nursing group (36.4%). 
The scores for the Safety Attitude Questionnaire reveal the 
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following: the mean score for job satisfaction was 
mean=75.1±7.8, Teamwork Climate was mean=72.4±8.6, stress 
recognition was mean=64.3±10.5 and perception of management 
was mean=66.7±9.8. There was a statistically significant 
between-group difference for Teamwork Climate scores for the 
different professional groups (p=0.041) with the surgeons 
scoring higher than all other professional groups. The 
ethnographic observations indicate that verbal communication 
was clear for 70% of the participant cases. Whereas closed-loop 
communication only occurred in 46.7% and41.7% of participant 
procedures had hierarchical barriers present. Safety Climate 
scores positively correlated with the increasing number of years 
of experience; 66.2±9.5 for participants with <5 years of 
experience and 72.5±7.9 for those with >20 years of experience 
(p=0.032). Participants reported the following barriers to 
communication: Time Pressure (39.4%), Hierarchical Differences 
(36.4%) and Fear of Speaking Up (30.3%). Thematic analysis 
identified three primary themes from the research: 
communication gaps between teams; the influence of hierarchy 
on communications; and adaptive teamwork behaviours. There 
was a statistically significant positive correlation between 
Teamwork Climate and Safety Climate scores (r=0.62, p<0.001), 
suggesting that improved communications and teamwork are 
associated with enhanced Operating Room Safety Culture. The 
participants' demographic distribution is shown in (Table 1). 
The majority of the participants were between the ages of 31 and 
40 years old and predominately male. The professional role 
distribution is shown in (Table 2); nurses formed the largest 
professional group, followed in decreasing order by surgeons, 
anaesthesiologists and technicians. (Table 3) shows Years of 
Experience; most of the participants have had < 10 years of 
experience working in their profession. The mean scores of the 
Safety Attitude Questionnaire by Domain can be found in (Table 

4). The highest scores were found in Job Satisfaction, while the 
lowest scores were found in stress recognition and perception of 
management. When examining teamwork climate scores by 
professional group, (Table 5) shows that surgeons had the 
highest average scores and statistically significant differences 
were found between the professionals' groups. (Table 6) 
examines the observed communication patterns. Clear verbal 
communication was frequently observed, while closed-loop 
communication and hierarchical barriers were noted for being 
present in the communication observed. (Table 7) demonstrates 
the association between experience and safety climate; with 
respect to Safety Climate, more experience was related to an 
increase in safety climate score. (Table 8) shows the frequency of 
perceived barriers to communication. The most frequently 
reported barriers to communication were time pressure and 
hierarchical differences. (Table 9) summarizes the qualitative 
themes derived from the ethnographic observations. The themes 
mentioned include factors related to hierarchy influence, gaps in 
communication and adaptive teamwork. The correlation 
between teamwork climate and safety climate as indicated in 
(Table 10) shows that the better the teamwork climate, the better 
the safety culture in the operating room. 
 

Table 1: Demographic distribution of study participant 

Variable Category Frequency (n=132) Percentage (%) 

Age Group 20–30 yrs 38 28.8 
 31–40 yrs 46 34.8 
 41–50 yrs 30 22.7 
 >50 yrs 18 13.6 
Gender Male 78 59.1 
 Female 54 40.9 

 
Table 2: Professional role of participants 

Role Frequency Percentage (%) 

Surgeons 38 28.8 
Anaesthesiologists 26 19.7 
Nurses 48 36.4 
Technicians 20 15.1 

 
Table 3: Years of Experience among Participants 

Experience Frequency Percentage (%) 

<5 years 42 31.8 
5–10 years 36 27.3 
11–20 years 30 22.7 
>20 years 24 18.2 

 
Table 4: Mean safety attitude questionnaire (SAQ) scores by domain 

SAQ Domain Mean Score ± SD 

Teamwork Climate 72.4 ± 8.6 
Safety Climate 68.9 ± 9.2 
Job Satisfaction 75.1 ± 7.8 
Stress Recognition 64.3 ± 10.5 
Perception of Management 66.7 ± 9.8 
Working Conditions 70.2 ± 8.9 

 
Table 5: Compares teamwork climate scores among different healthcare 
professionals 

Role Mean Score ± SD p-value 

Surgeons 74.2 ± 7.5  

Anaesthesiologists 71.8 ± 8.1  
Nurses 70.5 ± 9.0  
Technicians 69.3 ± 8.7 0.041 

 
Table 6: Observed communication patterns during surgical procedures 

Communication  
Behaviour 

Frequency (n=60 
observations) 

Percentage (%) 

Clear verbal communication 42 70.0 
Closed-loop communication 28 46.7 
Hierarchical barriers observed 25 41.7 
Interruptions during critical steps 18 30.0 
Non-verbal coordination effective 36 60.0 

 
Table 7: Association between experience and safety climate scores 

Experience Mean Score ± SD p-value 

<5 years 66.2 ± 9.5  
5–10 years 68.7 ± 8.8  
11–20 years 70.3 ± 9.1  
>20 years 72.5 ± 7.9 0.032 

 
Table 8: Frequency of reported communication barriers (SAQ responses) 

Barrier Frequency Percentage (%) 

Fear of speaking up 40 30.3 
Hierarchical differences 48 36.4 
Time pressure 52 39.4 
Lack of standardized protocols 36 27.3 

 
Table 9: Thematic analysis of ethnographic observations 

Theme Description 

Team coordination Effective collaboration during routine tasks 
Hierarchy influence Junior staff hesitant to question seniors 
Communication gaps Missed or unclear instructions 
Adaptive teamwork Teams compensating for communication lapses 
Safety awareness Variable adherence to safety protocols 



ISSN 0973-2063 (online) 0973-8894 (print)  

©Biomedical Informatics (2026) Bioinformation 22(7): 4375-4379 (2026) 
 

4378 

 

 
Table 10: Correlation between teamwork climate and safety climate 

Variable Correlation Coefficient (r) p-value 

Teamwork vs Safety Climate 0.62 <0.001 

 
Discussion: 

It has been well established that effective communication 
between members of surgical teams plays an essential role in 
ensuring patient safety and the results and outcomes of this 
study reaffirm communications highly influences the operating 
room’s safety culture [8]. These findings are consistent with 
those reported by Mills et al., who emphasized that effective 
teamwork and communication are fundamental determinants of 
patient safety in surgical settings [21]. Prior studies have also 
showed that communication is primarily what makes surgical 
practices safe. Data regarding the demographics of those 
surveyed, where the majority of participants were in the early to 
mid-point of their career, indicate a workforce performing a high 
volume of patient care, where communication will play an 
extremely significant effect in how efficiently the team performs. 
Supporting this belief is the fact that a variety of professional 
groups were represented, but due to the large number of nursing 
staff, this further demonstrates how surgical care is 
multidisciplinary and that teamwork must be coordinated to 
provide an effective patient experience [9]. The quantitative 
results of the safety attitude questionnaire demonstrate higher 
mean scores in the teamwork climate and job satisfaction 
domains; therefore, the participants generally perceived 
collaboration in their practice as positive. However, the stress 
recognition and managerial perception domains had lower mean 
scores than other domains, indicating potential concerns, 
consistent with previous research findings [10]. The low scores 
in stress recognition may suggest participants may 
underestimate fatigue and cognitive burden as a contributor to 
errors during surgery [11]. Differences in the teamwork climate 
mean scores across professional groups were statistically 
significant, as the surgeons had a higher mean score than other 
professional groups, which could be a result of differences in 
authority, communication and leadership dynamics within the 
operating room. The disparities within the communication 
channels revealed the presence of hierarchical gradients that 
could serve to hinder effective open communication, particularly 
for junior staff and non-physician members of surgical teams 
[12]. Qualitative findings supported this conclusion; 
observational data showed reluctance among junior personnel to 
voice their opinions, furthering concerns of psychological safety 
in surgical settings [13]. Qualitative data acquired within the 
bounds of this research provided a rich history of background 
information to supplement the quantitative data of the research. 
While many instances of clear verbal communications occurred, 
the number of instances demonstrating the use of closed-loop 
communication as defined above was significantly less. Use of 
closed-loop communication allows for absolute confirmation of 
message receipt and serves as a critical method for error-
proofing. Because closed-loop communication is an established 
safety practice, building upon the pattern of utilizing closed-loop 
communication provides an opportunity for developing specific 

interventions such as the use of structured communication 
training and simulation-based training interventions [14]. 
Further, the occurrence of interruptions during the performance 
of critical phases of surgery indicates there is a need for 
improved workflow management and compliance to 
standardized operating protocols [15]. In addition, the existing 
statistically significant positive correlation between years of 
experience and safety climate scores indicates that experiential 
learning and knowledge of team dynamics are contributing to 
the perception of safety of individuals within a team. However, 
relying only on the use of experiential learning alone is 
inadequate for the support of optimal communication practices 
in high-risk, complicated surgical environments [16]. Through 
structured communication skills training, teamwork and crisis 
resource management, there will be consistency in the 
standardization of best communication practices across different 
levels of experience [17]. As indicated in the literature regarding 
surgical safety [18], there are barriers to effective communication 
associated with time pressures, hierarchy and fear of speaking 
up. These communication barriers impede the effective exchange 
of information that is essential to making an informed decision 
related to providing patient care. To mitigate each barrier, it is 
necessary to involve leaders, establish a culture that supports 
non-punishing behaviors, provide resources (e.g., surgical safety 
checklists, briefing and debriefing protocols) and engage in 
multifaceted approaches to succeed in these mitigation efforts 
[19]. Additionally, these research findings support the 
opportunity for improvement in safety climate via teamwork, 
indicating a reciprocal relationship between communication and 
safety outcomes and creating an environment that fosters trust, 
clarity of role and shared/situational awareness through 
improvements in teamwork [20]. Overall, the findings from this 
study illustrate the complexity of the interactions between 
individual behaviours, team dynamics and organizational 
environments that will impact establishing a safety culture 
within an industry. The combined use of qualitative and 
quantitative data presents the various elements and the 
complexity of these interactions. The research findings suggest 
the need for a targeted approach to facilitating improvement in 
the overall communication processes. To improve patient safety 
through optimal surgical outcomes will include: promoting 
psychological safety, eliminating hierarchy and creating 
structured communication frameworks. 
 
Conclusion: 

Effective communication among surgical team members is 
essential for improving operating room safety and patient 
outcomes. Reducing communication barriers through structured 
teamwork and communication frameworks can strengthen the 
safety culture. Promoting open communication and 
collaboration may help healthcare organizations deliver safer 
and higher-quality surgical care. 
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