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Abstract
Background: One of the most fundamental causes of medical errors is the lack of proper communication between the members
of the treatment team. The World Health Organization (WHO) has introduced the surgical safety checklist (SSC) for surgical safety
to provide a safe environment for patients undergoing surgery, improve communication between surgical team members, and
prevent potential medical errors.
Objectives: This study evaluated the communication patterns of surgical teams in order to examine the ways to implement various
guidelines of the SSC.
Methods: In this descriptive cross-sectional study, a trained researcher attended 48 operations from late September to late November 2018. The observer recorded qualitatively the communication behaviors of the surgical team in implementing various items of
the SSC. The observations were subsequently examined in two general categories of verbal and non-verbal communications. The
surgical procedures were observed at three stages: patient’s admission until entry to the operating room, entry to the operating
room until anesthesia induction, and anesthesia induction until patient’s transfer from the operating room.
Results: In this study, 31 individuals took part in 48 different surgical teams. Observing the communication patterns revealed the
lower frequency of verbal communication (13.27%) than that of non-verbal communication (32.12%). The most frequent failure in
verbal communication occurred at the anesthesia induction stage (48.57%) and it was related to operating room equipment (6 out
of 35 cases of failure). By contrast, the least frequent failure in verbal communication was associated with patient’s admission until
entry to the operating room (17.14%).
Conclusions: Various cases of communication failure were seen among surgical team members. It is proposed that appropriate
training programs be devised to establish a successful communication environment for the correct use of SSC and further clarification of communication patterns in surgical procedures.
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1. Background
Evidence suggests that medical errors occur to an unacceptably high degree during medical care procedures. In
the US hospitals, for instance, 44,000 - 98,000 patients annually die only due to errors in the provision of hospital
services (1).
Multiple studies all over the world have regarded effective communication between healthcare providers as
the most critical factor in preventing medical errors (2).
Recently, the Joint Accreditation Committee reported that
the most frequent root causes of medical errors are associated with human factors and communication between the
members of care teams (3).

Several studies have demonstrated the vital link between the safety of healthcare and collaborative work of
the members of treatment teams (4, 5). This has prompted
researchers to pay more attention to human factors and
the relationships between care providers in hospitals.
Clearly, improving communication indicators among care
providers will be an enormous step towards making hospitals secure for patients. Surgery has especially attracted the
attention of healthcare policy-makers, as well as safety researchers. The fact that globally 234 million surgical operations are performed each year highlights the importance
of this integral part of the health system (6).
In its 2002 report, the World Bank announced that
surgery prevented over 164 million disability-adjusted life
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years (7). Nevertheless, there are widespread errors in
this part of the health system that jeopardize patients’
safety. Though quite common, these errors are avoidable
(6). While the details of these errors are not documented
in developing countries, various studies have shown that
0.4% - 0.8% of surgical procedures in developed countries
end in death, and 3% - 17% of these operations entail grave
side effects for patients (8, 9). However, studies have estimated that these values are far greater in developing countries (10, 11).
In this regard, the World Health Organization has designed and released guidelines in the form of a checklist
to ensure the safety of surgical procedures. This checklist
is applicable to all types of surgeries to coordinate surgical
teams with different tasks and responsibilities through the
verbal and non-verbal communication. Thus, it minimizes
the risk of injury to the patient (12). Effective implementation of this tool in the operating room and thus realizing
its optimal safety outcomes will occur provided that there
is adequate information on both the current state of communication between the members of surgical teams and
the shortcomings in these communications, as assessed
based on this international tool. Several studies have been
conducted across the world to examine the real communication between the members of surgical teams and to
design interventions based on the items addressed in this
checklist (13). Meanwhile, this issue has not been seriously
pursued in Iran, despite the fact that medical errors are
considered one of the most pressing challenges in Iranian
hospitals, especially public hospitals, which dominate the
hospital market in the country (14, 15).
2. Objectives
This study was carried out to investigate the patterns of
communication between surgical teams in the operating
room of a public hospital in Tehran, Shahid Lavasani, affiliated to the Social Security Organization. The WHO surgical
safety checklist (SSC) was used to identify and classify the
possible types of communication failure.
3. Methods
This observational, descriptive, cross-sectional study
was carried out in the operating room of Dr. Lavasani Hospital, Tehran. General surgeries were observed during a
two-month period from late September to late November
2018. According to some studies, various types of communications in the operating room are assigned to the general surgery field (16).
Cochran’s formula was used to determine the sample
size of surgical operations:
2

n=

z 2 P (1 − P )
d2

To estimate the prevalence of communication failure,
three surgical operations were observed and analyzed. The
prevalence of the examined variable (communication failure) in these operations was calculated to be 0.15%. Given
the confidence of 95% and the precision of 0.1, the sample size was calculated to include 48 surgical operations.
Proportional to size sampling (based on the number of
general surgical procedures) was used to make the sample representative of all types of general surgeries. Overall, 19 cases of herniorrhaphy, seven cases of pilonidal sinus excision, 12 cases of cholecystectomy, and 10 other
cases of general surgeries were chosen for observation. The
surgical procedures were randomly selected among these
groups. In each procedure, all the members of the surgical team were monitored, including surgeons, anesthesiologists, head nurses, head nurse assistants, anesthesia
secretary and related personnel, and scrub and circulating
nurses. The inclusion criteria were participants’ consent
for taking part in the study and the contribution of study
subjects to the surgical process as a member of the team.
On the other hand, the exclusion criteria were outpatient
surgeries that did not require anesthesia, emergency procedures due to the lack of uniformity of the patient’s admission protocol to the operating room, and the absence
of all relevant roles. In addition, it was decided to exclude
any surgical process in which a member of the surgical
team, despite prior consent, expressed his/her opposition
to the researcher’s observation.
Verbal and non-verbal behaviors of surgical teams
were observed and qualitatively recorded based on the SSC
by an expert with sufficient technical knowledge and 12
years of experience in the operating room. The obtained
data were categorized and analyzed as quantitative data in
SPSS version 25. In this study, the term “communication”
refers to any verbal and non-verbal interactions (conveying the content of patients’ written records and other information) between two or more members of the surgical
team.
After approval of the study by the Research Council and obtaining the required permits from the University’s Ethics Committee (IR.IAU.TMU.REC.1397.027), as well
as the relevant authorities of the hospital, the researcher
introduced herself to the study subjects and briefly described the purpose of the study to the selected surgical teams. Then, before starting the observation, the researcher acquired the consent of all members of the surgical teams and assured them about the confidentiality of
information. The SSC was completed with the researcher
while monitoring communication patterns of team members and choosing the appropriate options for the sucMed Surg Nurs J. 2019; 8(1):e91034.
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cess/failure of verbal/non-verbal communication.
This checklist was completed for each of the surgical
procedures at three stages, including patient’s admission
until entry to the operating room, entry to the operating
room until anesthesia induction, and anesthesia induction until patient’s transfer from the operating room. The
observer monitored the surgical procedures in two different days of the week. Doing the observation, she took notes
to better identify communication failures and recorded
the most important points related to communication patterns between team members.

4. Results
Totally 31 individuals (eight surgeons, two anesthetists,
one head nurse, one secretary, three head nurse assistants,
and 16 personnel of the anesthesia and operating room)
were studied in 48 surgical procedures. No surgical team
was identical to other teams. In addition, none of the members was excluded from the study during the surgical process.
Table 1 presents the frequency of verbal and nonverbal communication among the members of the surgical teams. As seen, a significant portion of communication
happened non-verbally. This included the complete examination of patient’s records, encompassing leaflets, identification bracelets, photographs, etc. Table 2 gives the incidence of communication failure associated with 11 items of
the SSC. According to these results, the third stage of surgical procedures (anesthesia induction until patient’s transfer from the operating room) had the highest percentage
of failure in verbal communication. The second stage of
surgical procedures (patient’s entry to the operating room
until anesthesia induction) was associated with the second highest incidence of failure in verbal communication.
Eventually, the lowest level of verbal communication failure was related to the first stage (patient’s admission until
entry to the operating room) (17.14%).

5. Discussion
The aim of this study was to explore the communication patterns of the members of surgical teams in the operating room. This was accomplished within the framework
of the WHO’s surgical safety checklist in one of the hospitals in Tehran affiliated to the Social Security Organization.
These communications were observed during 48 surgical
procedures. It was found that the frequency of verbal communication based on the SSC was lower than that of nonverbal communication. This was especially true with regard to the three items of the type and position of surgery,
Med Surg Nurs J. 2019; 8(1):e91034.

counting instruments, and pathological sampling. This is
while the SSC emphasizes the verbal expression of these actions. These results, similar to those obtained by Erestam
et al. (17), indicate that it is vital to provide an appropriate context for promoting verbal communication among
team members and proper implementation of SSC. In another study, Greenberg et al. (18) suggested that out of 60
study samples, 72% had communication failures, of which
92% were verbal.
One of the most remarkable findings of this study was
that the highest rate of verbal communication failure occurred in the period between anesthesia induction and the
end of operation, whereas this stage of the surgical process requires the highest degree of safety. In fact, this stage
needs the most accurate and clear information.
To overcome this challenge, numerous studies have argued for the necessity of using a checklist that commits all
members of the surgical team to implement the required
items for realizing effective communication and enhancing teamwork (19). This effect could be the result of creating a shared mental model in the team members and assigning responsibilities to them (20).
In addition, the present study found no failure in terms
of recording patient’s name and determining the type and
position of surgery at the stage of admission to the operating room. Rather, communication failure happened between entry to the operating room and anesthesia induction. Moreover, no verbal communication took place between personnel responsible for patient delivery in the operating room and the nurse of the ward regarding the administration of prophylaxis antibiotics, which could have
the greatest effect within one hour before skin excision. In
this stage, the single notable communication was related
to checking the patient’s records non-verbally. Besides, in
only one out of 48 cases, information about the administration of prophylaxis antibiotics was provided verbally to
anesthesia personnel. These results underscore the need
for paying more attention to providing clearer, more accurate and comprehensive information at the stage of patient admission to the operating room.
5.1. Conclusions
The results showed that communication failure is common among the members of surgical teams. Considering the significance of communication in the operating
room in terms of maintaining patient’s safety, reducing
therapeutic errors, and obtaining other desired effects,
it is crucial to address verbal/non-verbal interactions between team members during surgical procedures. Much
research has proposed the surgical safety checklist as an effective tool for encouraging teamwork and promoting information transfer. In this regard, providing favorable con3
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Table 1. Frequency of Verbal/Non-Verbal Communication Between Surgical Team Members Based on the SSC at Three Stages of Surgical Proceduresa
Frequency of Verbal/Non-Verbal Communication Out of 48 Cases (%)
Items of Surgical Safety
Checklist

Admission Until Entry to the Operating Room

Entry to the Operating Room Until Anesthesia Induction

Anesthesia Induction Until Transfer from the Operating Room

Verbal

Non-Verbal

Verbal

Non-Verbal

Verbal

Frist name and last name

27 (56.3)

47 (97.9)

10 (20.8)

36 (0.75)

6 (12.5)

Non-Verbal
44 (91.7)

Type and site of surgery

26 (54.2)

47 (97.9)

22 (45.8)

38 (79.2)

4 (8.3)

42 (66.7)

Required documents for
surgery

12 (25.0)

48 (100)

5 (10.4)

15 (31.2)

1 (2.1)

3 (6.2)

Prophylactic antibiotic
administration

0 (0)

48 (100)

1 (2.1)

9 (18.7)

3 (6.3)

5 (10.4)

Patient’s known
sensitivity

23 (47.8)

47 (97.9)

5 (10.4)

10 (20.8)

0 (0.0)

2 (4.2)

Considerations for
patient management

32 (66.7)

43 (89.6)

15 (31.2)

15 (31.2)

11 (22.9)

8 (16.7)

Anesthetic equipment

*

*

22 (45.8)

48 (100)

24 (50.0)

47 (79.9)

Operating room
equipment

*

*

11 (22.9)

45 (93.8)

41 (85.4)

48 (100)

Sterility of surgical
instruments

*

*

1 (2.1)

14 (29.2)

1 (2.1)

39 (81.2)

Counting instruments,
sponges, and needles

*

*

0 (0.0)

15 (31.2)

13 (27.1)

44 (91.7)

How the patient’s
specimen labeled

*

*

0 (0.0)

0 (0)

22 (45.8)

30 (62.5)

a Starred cases did not meet at the stage of patient’s admission to the operating room.

Table 2. Frequency of Verbal Communication and Percentage of Failure in Verbal Communication Among Surgical Team Members Based on the SSC at Three Stages of Surgical
Proceduresa
Items of Surgical Safety Checklist

Frist name and last name

Frequency of Verbal Communication and Percentage of Failure in All Verbal Communications
Admission Until Entry to the
Operating Room

Entry to the Operating Room Until
Anesthesia Induction

Anesthesia Induction Until
Transfer from the Operating Room

27 (0)

10 (0)

6 (33.3)

26 (0)

22 (13.6)

4 (25)

12 (41.7)

5 (40)

1 (100)

Prophylactic antibiotic
administration

0 (0)

1 (100)

3 (100)

Patient’s known sensitivity

23 (0)

5 (0)

0 (0)

Considerations for patient
management

31 (3.1)

15 (13.3)

11 (18.2)

Anesthetic equipment

*

22 (13.6)

24 (4.2)

Operating room equipment

*

11 (9.1)

41 (14.6)

Sterility of surgical instruments

*

1 (0)

1 (0)

Counting instruments, gas, and
needles

*

0 (0)

13 (7.7)

Patient specifications

*

0 (0)

22 (0)

17.14

34.28

48.57

Type and site of surgery
Required documents for surgery

Relative frequency percentage of
all failures
a

Starred cases did not meet at the stage of patient’s admission to the operating room.

ditions for successful communication seems to be one of
the key factors in the proper implementation of this checklist. This will, in turn, cultivate teamwork in the operating
room and guarantee the safety of surgical procedures.
It is suggested that future studies attempt to identify
factors affecting communication failure among members
of surgical teams. Detecting and illustrating disastrous
4

outcomes caused by the lack of proper communication
among team members of the operating room can be a further alert to policy-makers for establishing effective communications.

Med Surg Nurs J. 2019; 8(1):e91034.

Mortazavinasiri M et al.

Acknowledgments
The authors are grateful to the Research Department of
the Faculty of Nursing and Midwifery of Islamic Azad University Tehran Medical Sciences, the Research Department
of the Social Security Organization, officials, and staff of
Shahid Lavasani Hospital, as well as physicians and other
personnel of the operating room.
Footnotes
Authors’ Contribution:
Masoumehsadat Mortazavinasiri: study design, data collection, and manuscript
preparation; Shahla Mohammadzadeh Zarankesh: study
design and manuscript preparation; Mohammad Fesharaki: data analysis and supervising manuscript preparation.
Conflict of Interests: The authors declare no conflict of
interests in this study.
Funding/Support:
sponsor.

This study did not have a financial

References
1. Donaldson MS, Corrigan JM, Kohn LT. To err is human: Building a safer
health system. National Academies Press; 2000. p. 26–48.
2. Cabral RA, Eggenberger T, Keller K, Gallison BS, Newman D. Use
of a Surgical safety checklist to improve team communication.
AORN J. 2016;104(3):206–16. doi: 10.1016/j.aorn.2016.06.019. [PubMed:
27568533].
3. Commission J. Sentinel event data: Root causes by event type. Oakbrook
Terrace, IL; 2015.
4. Firth-Cozens J, Mowbray D. Leadership and the quality of care. Qual
Health Care. 2001;10 Suppl 2:ii3–7. [PubMed: 11700372]. [PubMed Central: PMC1765760].
5. Firth-Cozens J. Multidisciplinary teamwork: The good, bad, and everything in between. Qual Health Care. 2001;10(2):65–6. [PubMed:
11389310]. [PubMed Central: PMC1757983].
6. Haynes AB, Weiser TG, Berry WR, Lipsitz SR, Breizat AH, Dellinger EP,
et al. A surgical safety checklist to reduce morbidity and mortality in
a global population. N Engl J Med. 2009;360(5):491–9. doi: 10.1056/NEJMsa0810119. [PubMed: 19144931].

Med Surg Nurs J. 2019; 8(1):e91034.

7. Jamison DT, Breman JG, Measham AR, Alleyne G, Claeson M, Evans DB,
et al. Disease control priorities in developing countries: The World Bank.
2006.
8. Kable AK, Gibberd RW, Spigelman AD. Adverse events in surgical patients in Australia. Int J Qual Health Care. 2002;14(4):269–76. [PubMed:
12201185].
9. Gawande AA, Thomas EJ, Zinner MJ, Brennan TA. The incidence and nature of surgical adverse events in Colorado and Utah in 1992. Surgery.
1999;126(1):66–75. doi: 10.1067/msy.1999.98664. [PubMed: 10418594].
10. Ouro-Bang’na Maman AF, Tomta K, Ahouangbevi S, Chobli M.
Deaths associated with anaesthesia in Togo, West Africa. Trop Doct.
2005;35(4):220–2. doi:
10.1258/004947505774938666. [PubMed:
16354475].
11. Yii MK, Ng KJ. Risk-adjusted surgical audit with the POSSUM scoring system in a developing country. Physiological and operative
severity score for the enumeration of mortality and morbidity. Br J
Surg. 2002;89(1):110–3. doi: 10.1046/j.0007-1323.2001.01979.x. [PubMed:
11851674].
12. Word Health Organization. World alliance for patient safety. WHO guidelines for safe surgery. 2008. Available from: http://www.atulgawande.
com/documents/WHOGuidelinesforSafeSurgery.pdf .
13. Pugel AE, Simianu VV, Flum DR, Patchen Dellinger E. Use of the
surgical safety checklist to improve communication and reduce complications. J Infect Public Health. 2015;8(3):219–25. doi:
10.1016/j.jiph.2015.01.001. [PubMed: 25731674]. [PubMed Central:
PMC4417373].
14. Khammarnia M, Ravangard R, Jahromi M, Moradi A. [Study on
the medical errors in public hospitals of Shiraz, 2013]. Hospital.
2014;13(3):17–24. Persian.
15. Khammarni M, Sharifian R, Keshtkaran A, Zand F, Barati O, Khonia E,
et al. Prescribing errors in two ICU wards in a large teaching hospital in Iran. Int J Risk Saf Med. 2015;27(4):169–75. doi: 10.3233/JRS-150666.
[PubMed: 26756890].
16. Lingard L, Reznick R, Espin S, Regehr G, DeVito I. Team communications in the operating room: Talk patterns, sites of tension, and implications for novices. Acad Med. 2002;77(3):232–7. [PubMed: 11891163].
17. Erestam S, Haglind E, Bock D, Andersson AE, Angenete E. Changes
in safety climate and teamwork in the operating room after implementation of a revised WHO checklist: A prospective interventional study. Patient Saf Surg. 2017;11:4. doi: 10.1186/s13037-017-0120-6.
[PubMed: 28163786]. [PubMed Central: PMC5282777].
18. Greenberg CC, Regenbogen SE, Studdert DM, Lipsitz SR, Rogers SO,
Zinner MJ, et al. Patterns of communication breakdowns resulting
in injury to surgical patients. J Am Coll Surg. 2007;204(4):533–40. doi:
10.1016/j.jamcollsurg.2007.01.010. [PubMed: 17382211].
19. Russ S, Rout S, Sevdalis N, Moorthy K, Darzi A, Vincent C. Do safety
checklists improve teamwork and communication in the operating room? A systematic review. Ann Surg. 2013;258(6):856–71. doi:
10.1097/SLA.0000000000000206. [PubMed: 24169160].
20. Owens D. Patient safety and communication in the operating room. 2015.

5

