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Abstract
Background

Clear communication is vital in anesthesiology to ensure patient safety and deliver high-quality care.
Communication errors remain a significant cause of medical errors worldwide. The Modified Kalamazoo
Consensus Statement Checklist (MKCSC) offers a structured approach to assessing communication skills.
This study evaluates the reliability, validity, and applicability of the MKCSC in India’s diverse,
multidisciplinary healthcare setting, focusing on its impact on improving communication and patient care
through the Program for the Approach to Complex Encounters (PACE).

Aim
This study aimed to assess the effectiveness of the MKCSC in evaluating and enhancing communication

skills among physicians, resident doctors, and nurses and to examine the role of PACE in improving
communication outcomes.

Methods

A repeated cross-sectional study was conducted at Dr. Rela Institute and Medical Center, Chennai, involving
200 participants, including doctors (>2 years post-MD), resident doctors, and nurses. Participants underwent
pre-intervention simulations assessed using the MKCSC, followed by PACE training. Communication scores
were evaluated at one-month and five-month follow-ups using paired t-tests, intra-class correlation
coefficients (ICCs) for interrater reliability, and Cronbach’s alpha for internal consistency.

Results

The MKCSC demonstrated excellent internal consistency (Cronbach’s alpha: 0.89-0.91) and interrater
reliability (ICC: 0.85-0.88). Communication scores improved significantly from 23.5 + 1.4 pre-intervention
to 28.9 = 2.1 at one month and 30.5 # 2.2 at five months (p < 0.001). Improvements were consistent across
professional groups, with significant gains in building relationships and understanding perspectives.

Conclusion

The MKCSC is a reliable and adaptable tool for assessing communication skills. Combined with PACE, it
fosters empathy, enhances teamwork, and bridges communication gaps, contributing to improved patient
safety. Further research is needed to validate its use in real-world clinical settings and expand its impact on
healthcare delivery.

Categories: Anesthesiology, Medical Education, Quality Improvement
Keywords: communication skills, healthcare quality improvement, modified kalamazoo consensus statement,
multidisciplinary training, patient safety, simulation-based education

Introduction

Good communication is crucial for safe and quality patient care, especially in anesthesiology, where quick
and accurate decisions can make a huge difference in patient outcomes [1]. In high-pressure situations like
these, clear communication among healthcare professionals helps avoid misunderstandings that could lead
to mistakes or delays in treatment [2,3]. When teams communicate well, they keep patients safer, and they
also create a more supportive and collaborative environment for everyone involved [4]. However, when
communication breaks down, it can lead to serious problems like errors, delays, and teamwork struggles
[2,5]. Hence, the focus is on developing tools to assess and improve communication skills in medical
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training and practice.

The Kalamazoo Consensus Statement, introduced in 1999, focuses on seven key elements of good
communication: building relationships, starting conversations, gathering information, understanding
others' perspectives, sharing information, finding common ground, and bringing discussions to a close.
These ideas were later used to create the Modified Kalamazoo Consensus Statement Checklist (MKCSC),
which is tailored specifically for healthcare teams, including doctors, residents, and nurses [2,5].

The checklist improves teamwork and understanding among healthcare professionals, which is critical when
patient care depends on group effort. The MKCSC gives teams a clear approach to communication,
promoting better connections and collaboration. Ultimately, this strengthens teams and improves patient
care [3,6].

Communication tools such as the MKCSC have shown their effectiveness globally by enhancing patient
safety, reducing errors, and improving teamwork [2,7]. These tools offer healthcare teams a structured way
to communicate, which is essential in fast-paced environments. On top of that, simulation-based training
gives professionals a chance to practice their communication skills in a safe space, with feedback to help
them get better over time [8,9].

Although tools like the MKCSC have shown good results in countries like the US and parts of Europe, they
have not been widely adopted in lower- and middle-income nations, such as India [6,2]. India’s healthcare
system deals with unique obstacles, such as a large number of patients per provider, limited resources, and a
diverse population with different needs. These factors can make communication among healthcare workers
more difficult. This underscores the importance of having tailored training and assessment tools that can
address the specific challenges faced by healthcare teams in these regions [2,9,10].

Adapting the MKCSC to the Indian context

Doctors, resident physicians, and nurses provided feedback for the MKCSC tool to adapt to India’s healthcare
system to make sure it was practical and culturally appropriate [8,9,10].

To make sure it worked well, a thorough process was followed. Experts validated the content, and the tool
was tested in both simulated environments and real clinical settings to check its reliability and accuracy
[8,11,12].

Once the tool was ready (Appendix 1), it was rolled out along with training programs for healthcare
professionals. These programs covered both the basics of good communication and how to use the tool in
day-to-day situations [2,13]. The aim was to ensure healthcare workers could use the tool effectively to
improve patient care.

The training included hands-on exercises like role-playing and feedback sessions to help people really grasp
the communication skills needed [14,15]. Ongoing monitoring will be important to see how the tool impacts
patient outcomes, team dynamics, and overall satisfaction. This will help us make sure it is working well and
improving over time [16].

Materials And Methods
Study design and objective

This observational study assessed communication skills prior to training, with follow-up evaluations
conducted at one-month and five-month intervals using the MKCSC checklist. The objective was to
determine whether the Program for the Approach to Complex Encounters (PACE) intervention could produce
lasting improvements in communication among healthcare teams in a simulated environment for patients
who had undergone elective surgery for the first time in the Indian context.

Tool development

The MKCSC, originally developed for Western healthcare systems, was adapted to suit the Indian healthcare
environment. Modifications were informed by consultations with physicians, nurses, and hospital staff to
ensure cultural and contextual relevance. Language and examples were localized, and hierarchical team
structures common in Indian hospitals were considered. These adjustments preserved the tool's
foundational principles, such as active listening and effective information exchange, while aligning with the
unique dynamics of Indian healthcare teams.

Tool implementation

Simulations designed to reflect real-world scenarios encountered by healthcare professionals were
conducted using the updated MKCSC, which was validated by one clinical psychologist, three
anesthesiologists, one epidemiologist, and one doctor of preventive medicine [17]. Scenarios included
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preoperative discussions, crisis management during procedures, and handovers between teams. Trained
actors portrayed patients, and the simulation environments were constructed to replicate clinical realities,
enabling participants to engage in authentic interactions.

Participant selection

The study included 200 participants: 80 experienced physicians, 60 resident doctors undergoing
postgraduate training, and 60 nurses. All participants were selected from teaching hospitals to ensure a
representative mix of roles and to emphasize the importance of interprofessional teamwork in the Indian
healthcare setting.

PACE intervention

The PACE intervention was implemented as a structured training program designed to enhance
communication skills. The program lasted for five months and incorporated didactic sessions, role-playing
exercises, and feedback, including video-based self-assessments [18,19]. Each participant had undergone
four didactic sessions of two hours each, three role-playing exercises (one for breaking bad news, one for
conflict resolution, one for de-escalating angry patients) of 30 minutes each, and two self-assessment video
sessions of one hour each. All enrolled participants completed the training with a zero dropout rate. This
approach was aimed at providing participants with practical, actionable skills applicable to their daily
clinical practice.

Tool training

Raters included subject matter experts and peer observers who were trained on the proper use of the MKCSC.
Training sessions covered scoring methodology, included practice sessions with example scenarios and were
followed by group discussions to ensure consistency in scoring criteria and alignment among raters.

Scoring

The MKCSC evaluated communication across seven domains: building relationships, initiating
conversations, gathering information, understanding perspectives, sharing information, reaching
agreements, and closing conversations. Each domain was rated on a five-point Likert scale, with additional
sections for narrative feedback highlighting strengths and areas for improvement [10].

Data collection and analysis

Baseline communication scores were collected by four people who were not part of the study and were given
training on effective data collection before the intervention. The individuals were not blinded, and the tools
were filled by healthcare professionals and patients who had elective surgery and were asked to help as
actors for the simulation scenarios. Post-intervention assessments were conducted at one-month and five-
month intervals to monitor progress. Reliability was evaluated using Cronbach's alpha (range: 0.89-0.91),
while interrater and intrarater consistency were assessed using intra-class correlation coefficients (ICC
range: 0.85-0.88) [10]. The MKCSC utilized a five-point Likert scale, ranging from one (poor) to five
(excellent), to evaluate communication skills across seven domains. This scale provided a structured and
standardized approach to capturing both quantitative and qualitative aspects of communication
performance [10]. Changes in scores were analyzed using paired t-tests, with subgroup comparisons
between physicians, resident doctors, and nurses. Statistical analyses were performed using SPSS (IBM SPSS
Statistics for Windows, IBM Corp., Version 27, Armonk, NY), with a significance level set at p < 0.05.

Ethical considerations

The study was approved by the institutional ethics committees of participating hospitals. Written informed
consent was obtained from all participants, ensuring voluntary participation. Simulations were recorded for
evaluation purposes, with all data anonymized to safeguard confidentiality.

Results
Participant demographics

A sample size of 200 was calculated using the single proportion sample size formula (Appendix 2) with a
confidence level of 95% and an error margin of 5%, as shown in Figure 1. This study included 200
participants, consisting of 80 physicians with a minimum of two years of post-MD experience, 60 resident
doctors in postgraduate training, and 60 nurses, including bedside nurses and nurse administrators. A
detailed summary of demographic data is provided in Table 1.
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Professional group
Physicians

Resident Doctors
Nurses

Total

Confidence level 95% - Z

Success Rate 84.6% - p

Failure Rate 15.4% - (1-p)

Error Margin 5% - d

N=(Z2 * p * (1-p)) / d*2

FIGURE 1: Sample size selection using single proportion sample size

formula
n Mean age (years) Gender (male:female) Mean experience (years)
80 35+4.1 45:35:00 83+22
60 28+25 32:28:00 21+£0.9
60 31+38 15:45 6.5+1.8
200 - 93:48:00 -

TABLE 1: Participant demographics

Pre-test scores

Baseline communication scores, assessed using the MKCSC, revealed moderate proficiency across the seven
communication domains. Scores ranged from 3.2 to 3.6, with a mean score of 3.4 + 0.2 on a five-point scale.
These findings underscore substantial opportunities for enhancement in communication skills across all

professional groups.

Post-test scores at one month

One month following the PACE intervention, participants exhibited significant improvements in
communication scores across all domains. The overall mean score increased to 4.1 = 0.3 (p < 0.001).
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Improvements were observed consistently across physicians, resident doctors, and nurses, with the most
pronounced gains in the domains of understanding perspectives and building relationships.

Post-test scores at five months

At the five-month follow-up, the enhancements in communication skills were sustained, with an overall
mean score of 4.3 0.2 (p < 0.001 compared to pre-test). Scores across all seven domains remained higher
than pre-test levels, indicating the enduring effectiveness of the PACE intervention.

Interrater and intrarater reliability

The ICC for interrater reliability was excellent, with an ICC value of 0.85 across all domains. Intrarater
reliability, measured by Cronbach’s alpha, ranged from 0.88 to 0.91, demonstrating strong internal
consistency of the MKCSC over time.

Domain-specific performance

The average scores across the seven communication domains at each time point are presented in Table 2.
Notably, the domains of gathering information and sharing information exhibited the highest percentage
improvements, reflecting enhanced participant capabilities in information exchange and interdisciplinary

collaboration.
Communication domain Pre-test (mean £ SD)  One-month post-test (mean * SD) Five-month post-test (mean * SD)
Building relationships 3.4+03 42+03 44+0.2
Opening discussions 33+04 4.0+0.3 42+0.3
Gathering information 3.5+£03 43+03 45%0.2
Understanding perspectives 3.2+04 41+04 44+03
Sharing information 34+03 4003 43+03
Reaching agreement 3.3+03 42+03 44+0.2
Providing closure 34+03 41+0.3 43+0.3

TABLE 2: Communication scores across time points

Key findings

The PACE program demonstrated its effectiveness in enhancing communication skills, with post-
intervention scores showing statistically significant improvements at both the one-month and five-month
follow-ups (p < 0.001). The sustained gains observed across all communication domains at the five-month
mark confirm the lasting impact of the intervention [20]. Additionally, the MKCSC exhibited high reliability
across all time points, underscoring its consistency and applicability within the context of Indian healthcare
settings.

Discussion

Findings

The findings from this study highlight the reliability and validity of the MKCSC as an important tool for
assessing and enhancing communication skills among healthcare professionals in a simulated environment
[8,5]. The study’s results highlight the checklist’s adaptability in the Indian healthcare context, showcasing

its potential to drive meaningful and sustainable improvements in communication proficiency through
structured interventions such as the PACE [1,3].

Consistent with global standards, the MKCSC showed high interrater and intrarater reliability, with scores
remaining stable across all professional categories [2,21]. The improvements in communication performance
observed at the one- and five-month post-tests confirm the intervention’s effectiveness in identifying
communication gaps and fostering skill enhancement [12,22]. These findings also align with international
studies emphasizing the utility of standardized tools in promoting team-based communication and
minimizing errors in high-stakes clinical settings [3,11,19].

Impact of the PACE intervention
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The significant gains observed in communication scores highlight the effectiveness of the PACE intervention
in consolidating and reinforcing learned skills [10,7]. Structured programs that combine simulation-based
exercises, role-playing scenarios, and iterative feedback loops bridge the gap between theoretical knowledge
and its practical application [8,7,23]. The intervention’s success in the Indian context indicates the feasibility
of scaling similar initiatives to address broader communication challenges in resource-constrained
healthcare environments [4,22,24].

A key strength of this study is its focus on multidisciplinary teams, reflecting the complexity of
communication in modern healthcare settings. The MKCSC proved to be a versatile tool, effectively
capturing communication dynamics across physicians, resident doctors, and nurses. This is particularly
relevant in the Indian healthcare context, where hierarchical structures and cultural diversity often pose
challenges to seamless communication. A common language for assessing and improving communication
fosters a culture of collaboration and mutual respect, bridging the disciplinary divide and ultimately
improving patient outcomes [25,26].

The sustained gains observed at the five-month follow-up are a testament to the durability of the
intervention’s impact. These findings underscore the importance of structured follow-ups in reinforcing
learned skills and ensuring their integration into daily clinical practice. However, the lack of longer-term
data beyond five months limits the ability to fully evaluate the intervention’s durability. Future studies
should aim to extend follow-up periods to provide a more comprehensive understanding of the tool’s long-
term effectiveness.

Limitations and future directions

The reliance on a simulated environment, while ensuring consistency and reproducibility, may not be in
alignment with the complexities of a live clinical setting. Simulations, although effective for building
foundational skills, cannot fully capture the nuances of live patient interactions and dynamic team
communication.

The study’s five-month follow-up showcases the durability of the intervention’s impact over the medium
term. However, future research should focus on and explore longer-term outcomes to evaluate whether
these gains persist beyond the study period. Using the MKCSC in different healthcare environments,
including rural and low-resource areas, could give us a better understanding of how well it works in various
settings and if it can be used more widely.

In addition to this, integrating advanced technologies such as digital platforms and AI-driven analytics into
the MKCSC checklist framework could improve the precision and efficiency of communication training and
assessment [18]. Future studies and research should analyze how the MKCSC checklist affects patient
satisfaction and clinical results to better confirm how useful it is.

To maximize its utility, the MKCSC should be evaluated in diverse healthcare settings, including rural and
resource-limited environments, where communication challenges may differ from those in urban, tertiary
care hospitals. Incorporating digital tools and artificial intelligence into the MKCSC framework could further
enhance its precision, scalability, and adaptability. Additionally, incorporating the checklist into routine
clinical workflows and linking its use to measurable patient outcomes could provide valuable insights into
its real-world applicability. Future studies should also explore the tool’s potential in fostering patient-
centered communication, assessing its impact on metrics such as patient satisfaction and safety.

Conclusions

This study provides solid evidence supporting the MKCSC as a reliable and adaptable tool for evaluating and
improving communication skills among healthcare professionals in India. Structured programs like PACE
provide an effective way to tackle communication issues, improve teamwork, and enhance patient safety.
Ongoing research, especially in real-world clinical environments, will be crucial to fully realize the
checklist’s potential and promote its broader use across healthcare systems.

Appendices
Appendix 1

Modified Kalamazoo Consensus Statement Checklist in Tamil
ST SAWT QS TLFLTeT QSTLILES GMuIH wHSH:
LHLUEL([H Sieme|Camev:

1 - Gorgb

2 - &
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3 - H6VEVG]
4- 16l&61b HEL6VS)
5 - Ampss)
LHUEL[H LGS eseT:
QBTLIL 2 (HeUTs G &60:

1. Grmwumefl MHmID GHIDUSSeTHILLD SetTLIT6T (PenMUNED eUMPES SIS 65 flals g
eueney GleusfliL(h&81560.

2. ererflenowimest Qo MHmID 2 LevEwmhenwit LweTL{B\&SH Lflemeu GleusfliLIHlEgI560.
3. SjeuUfs6IfletT 2 6wt &H6m6T LSS G, 2 nTWTLe06v FHILbHSH60.

eNeUTHHE0G O\ STLMAI(E560:

1. @msHILT6 Crmumefluller o FbL HbseneTsHensT CoHLlas DS SHS6V.

2. GoH6TaN&HEm6I (PEITEn6US S| SENITHG| SH6UmEVSHM6TWLD Clg 6 ey hlegIs6v.

3. Y GeurgemeTaeneT G\gefleurs afems &se6v.

H56U60 Casiflehe60:

1. GosTafl&6iT eLpsULD (LP(LYEMLOWITENT LO(hS 16 HMID SHesfllil L etresressll CaasiflSa60.
2. GoemeululL @Lmigstley CaeTallsermsy GMILILGEemer 2 mSHelFLSe60.

3. Gurwmeflufesr HEaucvg:emeT FFILIMTTSHS & (HEsLTS LMILFFeveneT ClFig60.

4. Crmwimef) LoMHMILD & HIDLISS)6OTIS65T 6T6ToT 630T Ml S 6m6IT L

YAbSICISBT6T(EhS60:

1. SjeuFserfler SieniLeuSensL UTHsE W Gleusflliym sryesilgsemer oy ymiisev.

2. H(HSHIHHEO6TILD THITFUMTLILIEEn6TD CaHL(H), HHFFhISHET 60608| &Heummet Liflse0&Hemer
FfloF5H60.

HH6UD LI (HFH60:

1. gjeTenSFWT QFwev(emm&eT GMISHg Liflsev Hlemevsnw HILSTH C&wigen.

2. HEH605m6TWLLD 696 S RISEN6TI LD 6Tl GIomNuiev 67(H) &g 185 FamIsev.

3. GaerellsensT 26m8 & el 88 Clg6rfla|L(bh&g5H60.

RUUHSHHMNS SeOL6UG):

1. et AWT Sl Lrigsenerl umn Crumwmef] LHmID &HDUSmS 2 L LHSSIS56L.
2. ugeur Hflse&amer SHLLEHng 2 MIS6FilgH60.

3. GaemeuwmuNest LTHM| Y HTTEISENETE ClFTEV60)855 (HSH6V.

WPy CIFUISH6L:

1. 0655 CaHeTaNSHEN6ITILLD SH6UmMeVSHEM6TILD HiFsHs 2 MIH6IFIISH60.

2. (PS&EEW SDEFHBIGHENET F(HEHH), H(HHS HLLBIGMET 61968 G5 60.
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3. e TLIEH &S TeT H86160 GISHTLITL| 6T 6UTRISHENET CULPMHI(ESH6V.
urflensu QeuerfliiL(h&&156v:
1. 5©&HS &MHS LEETTLTOUSSIL6T 2 MISWITS BHLHS] C&T6T(EHS6L.
2. 2 6TEFILLTEULDTEST 6T6VOTEO0TTRIS (6ThE(E) B (EHS B T6Y H6THSH60.
H&e160&emeT Glgerfleurs GleuafliL(H S51560:
1. SjeregAwmafer Halrs5ensUL|b FTSTenT CFws)wwenmenwiwb Cgeflours eNers @s6v.

2. Grmumerfluflett LgmoflUiey rHILL(HsTer MM WHSIeuTseafeT 2 6reflenL &g Hlev
Q& TeiT (6T & 60

3. W& W(HHHeO\HHa Besor(h eumeusmamer CLTsemns Gamigl (h STi(H&e0
4. seussfliy eNleurmisensT Glg6ifle] Li(hSg5I560

Modified Kalamazoo Consensus Statement Checklist in English

Anesthesia Communication Skills Assessment

Rating Scale:

1-Poor

2 - Fair

3 - Good

4 - Very Good
5 - Excellent

Assessment Areas:

1. Builds a Relationship:

Greets patient and family, expressing genuine interest and concern.

Uses compassionate language and body language to convey empathy.

Engages with the patient and family, acknowledging their feelings and statements.

2. Opens the Discussion:

Allows the patient and family to express initial concerns without interruption.

Uses open-ended questions to ensure all anesthesia-related concerns are addressed.
Clearly explains the agenda for the anesthesia consultation.

3. Gathers Information:

Uses open-ended questions to gather comprehensive medical and personal history relevant to anesthesia.
Clarifies specific details using closed questions when necessary.

Summarizes information back to the patient and family to confirm accuracy.

4. Understands Patient and Family Perspective:

Inquires about external factors that might influence anesthesia experience or decisions.
Elicits beliefs and expectations regarding anesthesia, addressing any myths or concerns.

5. Shares Information:

2025 Ramalingam et al. Cureus 17(1): e77640. DOI 10.7759/cureus.77640 8 of 11
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Gauges patient/family understanding of anesthesia procedures and options.

Explains the anesthesia process and potential risks in comprehensible terms.

Encourages questions to ensure clarity and understanding.

6. Reaches Agreement:

Involves patient and family in decisions regarding anesthesia plans.

Confirms mutual understanding of the planned anesthesia approach and contingencies.
Discusses alternative resources or information if required.

7. Provides Closure:

Ensures all questions or concerns about anesthesia are addressed.

Summarizes key points and verifies understanding of next steps.

Provides contact information for any follow-up questions and establishes follow-up timelines.
8. Demonstrates Empathy:

Maintains an appropriate and reassuring demeanor throughout anesthesia discussions.
Recognizes and validates emotional responses concerning anesthesia fears.

Responds to emotional cues with appropriate reassurance or support.

9. Communicates Accurate Information:

Clearly communicates the seriousness and routine nature of anesthesia in relation to the procedure.
Considers input from other clinicians involved in the patient's care.

Outlines the expected course of recovery from anesthesia and presents care options clearly to enable
informed decision-making.

Appendix 2

Formula for Calculation of Single Proportion Sample Size
N=(Z"+px(1—p)/d
where:

N - Required sample size

Z - 95% confidence level

p - 84.7% - proportion observed from literature
(1-p) - 15.3%

d - 5% - expected difference in error margin

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Ashni Bhandari, Yograjan Ramalingam, Aishwarya PM, Lakshmi Nagalingam, Krishna
Prasanth

Acquisition, analysis, or interpretation of data: Ashni Bhandari, Yograjan Ramalingam, Aishwarya PM,
Lakshmi Nagalingam, Krishna Prasanth

2025 Ramalingam et al. Cureus 17(1): e77640. DOI 10.7759/cureus.77640 9 of 11



Cureus

Part of SPRINGER NATURE

Drafting of the manuscript: Ashni Bhandari, Yograjan Ramalingam, Aishwarya PM, Lakshmi Nagalingam,
Krishna Prasanth

Critical review of the manuscript for important intellectual content: Ashni Bhandari, Yograjan
Ramalingam, Aishwarya PM, Lakshmi Nagalingam, Krishna Prasanth

Supervision: Yograjan Ramalingam

Disclosures

Human subjects: Consent for treatment and open access publication was obtained or waived by all
participants in this study. Institutional Ethics Committee (Human Studies) issued approval
002/SBMCH/IHEC/2024/2288. Animal subjects: All authors have confirmed that this study did not involve
animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all
authors declare the following: Payment/services info: All authors have declared that no financial support
was received from any organization for the submitted work. Financial relationships: All authors have
declared that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

References

1. McCulloch P, Rathbone J, Catchpole K: Interventions to improve teamwork and communications among
healthcare staff. Br ] Surg. 2011, 98:469-79. 10.1002/bjs.7434
2. Brown RF, Bylund CL: Communication skills training: describing a new conceptual model . Acad Med. 2008,
83:37-44. 10.1097/ACM.0b013e31815c631e
3. McEvoy MD, Hand WR, Furse CM, et al.: Validity and reliability assessment of detailed scoring checklists for
use during perioperative emergency simulation training. Simul Healthc. 2014, 9:295-303.
10.1097/SIH.0000000000000048
4.  Wakeman D, Langham MR Jr: Creating a safer operating room: groups, team dynamics and crew resource
management principles. Semin Pediatr Surg. 2018, 27:107-13. 10.1053/j.sempedsurg.2018.02.008
5. Denniston C, Molloy E, Nestel D, Woodward-Kron R, Keating JL: Learning outcomes for communication
skills across the health professions: a systematic literature review and qualitative synthesis. BMJ Open.
2017, 7:e014570. 10.1136/bmjopen-2016-014570
6. Meyer EG, Battista A, Sommerfeldt JM, West JC, Hamaoka D, Cozza KL: Experiential learning cycles as an
effective means for teaching psychiatric clinical skills via repeated simulation in the psychiatry clerkship.
Acad Psychiatry. 2021, 45:150-8. 10.1007/s40596-020-01340-8
7. Davis ], Thompson C, Foley A, Bond CD, DeWitt J: An examination of listening concepts in the healthcare
context: differences among nurses, physicians, and administrators. Int J Listen. 2008, 22:152-167.
10.1080/10904010802181524
8. Riegels NS, Asher E, Cartwright JR, et al.: Listening beyond auscultating: a quality initiative to improve
communication scores in the Hospital Consumer Assessment of Healthcare Practitioners and Systems
Survey. Perm J. 2018, 22:16-187. 10.7812/TPP/16-187
9. Leonard M, Graham S, Bonacum D: The human factor: the critical importance of effective teamwork and
communication in providing safe care. Qual Saf Health Care. 2004, 13:i85-90. 10.1136/ghc.13.suppl_1.i85
10. Meuter RF, Gallois C, Segalowitz NS, Ryder AG, Hocking J: Overcoming language barriers in healthcare: a
protocol for investigating safe and effective communication when patients or clinicians use a second
language. BMC Health Serv Res. 2015, 15:371. 10.1186/s12913-015-1024-8
11.  Christensen C, Larson JR Jr: Collaborative medical decision making. Med Decis Making. 1993, 13:339-46.
10.1177/0272989X9301300410
12.  Rachmawaty R, Yusuf S, Karniawan W: Penerapan check list keselamatan bedah WHO: literatur review . | Ilm
Keperawatan. 2020, 6:2. 10.33025/jikep.v6i2.624
13.  Mercer LM, Tanabe P, Pang PS, et al.: Patient perspectives on communication with the medical team: pilot
study using the Communication Assessment Tool-Team (CAT-T). Patient Educ Couns. 2008, 73:220-3.
10.1016/j.pec.2008.07.003
14. Marshall S, Harrison J, Flanagan B: The teaching of a structured tool improves the clarity and content of
interprofessional clinical communication. Qual Saf Health Care. 2009, 18:137-40. 10.1136/qshc.2007.025247
15.  Al-Elq AH: Simulation-based medical teaching and learning. ] Family Community Med. 2010, 17:35-40.
10.4103/1319-1683.68787
16.  Schiiler IM, Heinrich-Weltzien R, Eiselt M: Effect of individual structured and qualified feedback on
improving clinical performance of dental students in clinical courses-randomised controlled study. Eur |
Dent Educ. 2018, 22:e458-67. 10.1111/eje.12325
17.  Claramita M, Susilo AP: Improving communication skills in the Southeast Asian health care context .
Perspect Med Educ. 2014, 3:474-9. 10.1007/s40037-014-0121-4
18.  Reason J: Human error: models and management. BM]J. 2000, 320:768-70. 10.1136/bmj.320.7237.768
19. Calhoun AW, Rider EA, Peterson E, Meyer EC: Multi-rater feedback with gap analysis: an innovative means
to assess communication skill and self-insight. Patient Educ Couns. 2010, 80:321-6.
10.1016/j.pec.2010.06.027
20. Nestel D, Tierney T: Role-play for medical students learning about communication: guidelines for
maximising benefits. BMC Med Educ. 2007, 7:3. 10.1186/1472-6920-7-3
21. Boaro N, Fancott C, Baker R, Velji K, Andreoli A: Using SBAR to improve communication in

2025 Ramalingam et al. Cureus 17(1): e77640. DOI 10.7759/cureus.77640 10 of 11


https://dx.doi.org/10.1002/bjs.7434?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/bjs.7434?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/ACM.0b013e31815c631e?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/ACM.0b013e31815c631e?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/SIH.0000000000000048?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/SIH.0000000000000048?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1053/j.sempedsurg.2018.02.008?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1053/j.sempedsurg.2018.02.008?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bmjopen-2016-014570?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bmjopen-2016-014570?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s40596-020-01340-8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s40596-020-01340-8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/10904010802181524?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/10904010802181524?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7812/TPP/16-187?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7812/TPP/16-187?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/qhc.13.suppl_1.i85?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/qhc.13.suppl_1.i85?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12913-015-1024-8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12913-015-1024-8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0272989X9301300410?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0272989X9301300410?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.33023/jikep.v6i2.624?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.33023/jikep.v6i2.624?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.pec.2008.07.003?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.pec.2008.07.003?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/qshc.2007.025247?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/qshc.2007.025247?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/1319-1683.68787?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/1319-1683.68787?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/eje.12325?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/eje.12325?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s40037-014-0121-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s40037-014-0121-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bmj.320.7237.768?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bmj.320.7237.768?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.pec.2010.06.027?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.pec.2010.06.027?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/1472-6920-7-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/1472-6920-7-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3109/13561820902881601?utm_medium=email&utm_source=transaction

Cureus

Part of SPRINGER NATURE

22.

23.

24.

25.

26.

interprofessional rehabilitation teams. J Interprof Care. 2010, 24:111-4. 10.3109/13561820902881601
Nicoll P, MacRury S, van Woerden HC, Smyth K: Evaluation of technology-enhanced learning programs for
health care professionals: systematic review. ] Med Internet Res. 2018, 20:e131. 10.2196/jmir.9085
Granheim BM, Shaw JM, Mansah M: The use of interprofessional learning and simulation in undergraduate
nursing programs to address interprofessional communication and collaboration: an integrative review of
the literature. Nurse Educ Today. 2018, 62:118-27. 10.1016/j.nedt.2017.12.021

Street RL Jr, Liu L, Farber NJ, et al.: Provider interaction with the electronic health record: the effects on
patient-centered communication in medical encounters. Patient Educ Couns. 2014, 96:315-9.
10.1016/j.pec.2014.05.004

Havyer RD, Nelson DR, Wingo MT, Comfere NI, Halvorsen AJ, McDonald FS, Reed DA: Addressing the
interprofessional collaboration competencies of the Association of American Medical Colleges: a systematic
review of assessment instruments in undergraduate medical education. Acad Med. 2016, 91:865-88.
10.1097/ACM.0000000000001053

Stamer T, Steinhduser |, Flagel K: Artificial intelligence supporting the training of communication skills in
the education of health care professions: scoping review. ] Med Internet Res. 2023, 25:e43311.
10.2196/43311

2025 Ramalingam et al. Cureus 17(1): e77640. DOI 10.7759/cureus.77640

11 0of 11


https://dx.doi.org/10.3109/13561820902881601?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2196/jmir.9085?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2196/jmir.9085?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.nedt.2017.12.021?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.nedt.2017.12.021?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.pec.2014.05.004?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.pec.2014.05.004?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/ACM.0000000000001053?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/ACM.0000000000001053?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2196/43311?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2196/43311?utm_medium=email&utm_source=transaction

	The Reliability of a Modified Kalamazoo Consensus Statement Checklist for Assessing the Communication Skills of Anesthesia Doctors in the Simulated Environment
	Abstract
	Background
	Aim
	Methods
	Results
	Conclusion

	Introduction
	Adapting the MKCSC to the Indian context

	Materials And Methods
	Study design and objective
	Tool development
	Tool implementation
	Participant selection
	PACE intervention
	Tool training
	Scoring
	Data collection and analysis
	Ethical considerations

	Results
	Participant demographics
	FIGURE 1: Sample size selection using single proportion sample size formula
	TABLE 1: Participant demographics

	Pre-test scores
	Post-test scores at one month
	Post-test scores at five months
	Interrater and intrarater reliability
	Domain-specific performance
	TABLE 2: Communication scores across time points

	Key findings

	Discussion
	Findings
	Impact of the PACE intervention
	Limitations and future directions

	Conclusions
	Appendices
	Appendix 1
	Appendix 2

	Additional Information
	Author Contributions
	Disclosures

	References


