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Introduction
Healthcare facilities provide a wide range of health services, including surgical care

delivered through the Central Operating Theater (COT). Surgical procedures, whether elective
or emergency, are invasive interventions performed to save lives, prevent disease progression,
alleviate disability, and improve patients’ quality of life (Muhammad et al., 2026). Despite their
therapeutic benefits, surgical procedures remain among the most complex healthcare
interventions because they involve multidisciplinary teamwork, rapid clinical decision-making,
and coordinated communication throughout the perioperative process (Ghanmi et al., 2024).
Consequently, failures in teamwork or deviations from established safety practices may
contribute to preventable adverse events, including wrong-site surgery, procedural errors,
postoperative complications, and patient harm (Moreal et al., 2026)(Budijono et al., 2024;
Faridasari et al., 2026; Namotemo et al., 2020; Nugroho et al., 2025; Suswita, 2019). Therefore,
improving patient safety in the operating room requires not only technical competence but also
consistent adherence to standardized safety practices that support effective teamwork and
communication during surgical care (Levesque et al., 2024; Puspita et al., 2024).

Recent international evidence indicates that adverse events remain a major patient safety
concern in surgical care despite continuous improvements in perioperative practice. A
multicenter cohort study conducted in 11 hospitals in the United States reported that adverse
events occurred in 38.0% of surgical admissions, with 15.9% classified as major adverse events.
Furthermore, 59.5% of all identified adverse events were considered potentially preventable,
highlighting substantial opportunities to improve patient safety throughout the perioperative
pathway (Duclos et al., 2024). These findings demonstrate that preventable adverse events
continue to represent a persistent challenge in surgical services and emphasize the need for
comprehensive safety strategies involving all healthcare professionals. Therefore, patient safety
has become a fundamental indicator of healthcare quality in the Central Operating Theater
(COT), requiring systematic implementation of evidence-based safety practices, continuous
monitoring, and quality improvement initiatives to minimize preventable harm during surgical
care.

Surgical procedures are associated with inherent clinical risks; therefore, patient safety must
be integrated throughout the entire perioperative pathway, from preoperative assessment to
postoperative care (Martinez-Nicolas et al., 2024; Webster et al., 2023). The complexity of

surgical care requires coordinated multidisciplinary teamwork, standardized clinical processes,



and continuous efforts to prevent avoidable patient harm (Webster et al., 2023; WHO, 2024).
To standardize safe surgical practices, the World Health Organization (WHO) introduced the
Surgical Safety Checklist (SSC), which consists of three sequential phases: Sign-in, Time-out,
and Sign-out. The SSC was developed to strengthen communication, improve teamwork, and
promote safer surgical care through standardized perioperative verification processes (WHO,
2024). Recent evidence indicates that implementation of the Surgical Safety Checklist
contributes to improving adherence to perioperative safety processes, strengthening
communication among surgical team members, and supporting safer surgical care. However,
the effectiveness of the checklist depends largely on the quality and consistency of its
implementation across different healthcare settings (Pilkington et al., 2023). Nevertheless,
despite the widespread dissemination of international SSC guidelines, adherence remains
inconsistent across healthcare settings. Recent studies suggest that standardized protocols alone
are insufficient to ensure sustained compliance because SSC implementation is also influenced
by organizational culture, leadership commitment, staff engagement, communication,
education, and continuous monitoring of clinical practice (Habtie et al., 2025; Paterson et al.,
2024). Therefore, the effectiveness of the SSC depends not only on the availability of
standardized protocols but also on their consistent implementation and integration into routine
surgical practice across different healthcare settings.

Previous international studies have consistently demonstrated that implementation of the
Surgical Safety Checklist (SSC) is associated with improvements in perioperative safety
processes, communication among surgical team members, and overall quality of surgical care.
Recent evidence also indicates that higher levels of SSC adherence are associated with better
compliance with recommended perioperative safety practices and more effective
multidisciplinary teamwork (Armstrong et al., 2022). Despite these benefits, preventable
adverse events continue to occur in surgical care, indicating that consistent implementation of
patient safety interventions remains an ongoing global challenge (DW, 2023). Evidence from
different healthcare settings further suggests that compliance with the SSC remains variable,
with incomplete implementation frequently observed across the Sign-in, Time-out, and Sign-
out phases (Habtie et al., 2025). Although previous studies have confirmed the importance of
SSC implementation, most have focused on overall compliance, implementation barriers,

patient safety culture, or clinical outcomes. Limited evidence has specifically examined whether



SSC compliance differs according to the type of surgical procedure, particularly between
elective and emergency surgery, despite the substantial differences in clinical urgency,
workflow, and decision-making processes associated with these procedures, especially within
maternal and child healthcare settings.

Despite the growing body of evidence supporting the effectiveness of the Surgical Safety
Checklist (SSC), several important knowledge gaps remain. Most previous studies have
examined SSC implementation in relation to patient safety outcomes, patient satisfaction, or
overall compliance, whereas limited evidence has specifically compared SSC compliance
between elective and emergency surgical procedures, particularly within maternal and child
hospitals in Indonesia. This evidence gap is important because obstetric and gynecological
surgical services involve distinctive clinical characteristics, including time-sensitive decision-
making, multidisciplinary coordination, and strict adherence to perioperative patient safety
protocols. To address this gap, the present study examined the relationship between surgical
procedure type (elective and emergency) and surgical team compliance with SSC
implementation through direct observation in the Central Operating Theater of a maternal and
child hospital in Yogyakarta. The findings are expected to provide evidence for developing
targeted strategies to improve SSC compliance according to surgical procedure type, thereby
supporting patient safety policies and quality improvement initiatives in Indonesian hospitals.
Accordingly, this study aimed to analyze the relationship between the type of surgical procedure
(elective and emergency) and surgical team compliance with the SSC in the Central Operating

Theater of a maternal and child hospital in Yogyakarta.

Method
This study employed a non-experimental observational design using a cross-sectional

approach to examine the relationship between the risk factor (surgical procedure
implementation) and its effect (compliance with the Surgical Safety Checklist [SSC]) during the
Sign-in, Time-out, and Sign-Out phases. The study population consisted of all surgical
procedures performed at a maternal and child hospital in Yogyakarta, totaling 148 procedures
carried out by medical personnel, including surgeons, anesthesiologists, surgical nurses, and
anesthesia nurses. The sample was selected using an accidental sampling technique, resulting in
65 procedures comprising both elective and emergency surgeries. The study was conducted in

the Central Operating Theater (COT) of a maternal and child hospital in Yogyakarta from



December 2016 to January 2017. During the study, two observation forms were used. The first
was a surgical procedure checklist used to collect data on surgical procedures, while the second
was an SSC checklist used to assess the compliance of the medical team with SSC
implementation. The researchers directly observed the medical team while completing the
Surgical Patient Safety Checklist for both elective and emergency surgical patients throughout
the data collection process. The collected data were tabulated to facilitate statistical analysis.
This process included coding, data entry, data cleaning, data presentation, and data analysis.
Data analysis was conducted in two stages. First, univariate analysis was performed to describe
respondent characteristics, including sex, age, educational level, type of surgery, and
occupation. Second, bivariate analysis was conducted using the Chi-square test to determine the
relationship between surgical procedures and team compliance with the SSC. Throughout the
study, the researchers adhered to research ethics by maintaining the confidentiality of all

respondent identification information.

Research Results
This study was conducted in the Central Operating Theater (COT) of a maternal and child

hospital in Yogyakarta, which was equipped with two operating rooms and two recovery beds.
The hospital employed 30 medical personnel, consisting of anesthesiologists, surgeons,
anesthesia nurses, and surgical nurses. The volume of surgical procedures at this hospital was
relatively high, with an average of 150 surgeries performed each month. The medical personnel
observed in this study were predominantly male, accounting for 24 individuals (80%). Most
participants were between 41 and 50 years of age, totaling 17 individuals (56.7%). Regarding
educational attainment, 14 participants (46.7%) held a master's degree, while 9 participants
(30%) had between 11 and 15 years of work experience. During surgical procedures, the medical
personnel were organized into four teams, each consisting of seven members. Each team
included a surgeon, an anesthesiologist, assistants, a scrub nurse (instrumentator), an anesthesia
nurse, and a circulating nurse. The remaining personnel served as reserve staff when needed.
The surgical procedure began with the handover of the patient between the ward nurse and
the anesthesia nurse, followed by a comprehensive patient assessment, including verification of
the patient's identity and medical status, laboratory results, and other relevant examinations.
Subsequently, the anesthesiologist and anesthesia nurse performed the Sign-in phase, which was

followed by the induction of general anesthesia (GA) and positioning the patient on the



operating table. The surgical team then marked the operative site and covered the area with
sterile drapes. Before the surgical incision was made, the surgeon and surgical nurse conducted
the Time-out phase. Upon completion of the procedure, the anesthesiologist, anesthesia nurse,
and surgeon performed the Sign-Out phase before wound closure or before the patient was
transferred out of the operating room. Based on the 65 surgical procedures included in this study,
surgeries performed in the Central Operating Theater (COT) of a maternal and child hospital in
Yogyakarta were classified into two categories according to their nature: elective and
emergency (cito) procedures. The distribution of these procedures is presented in Table 1, while

the types of surgical procedures are shown in Table 2.

Table 1. Types of Surgical Procedures at COT RSKIA Yogyakarta Based on Their Nature

Type of surgical procedure F (%)
Emergency 29 44.6
Elective 36 55.4
Total 65 100.0

Table 2. Types of Surgical Procedures at COT RSKIA Yogyakarta

Surgical action F (%)

App 2 3.1

Cystotom 1 1.5

Lupussco 1 1.5

Mioma 2 3.1
Caesarean section 55 84.6

Sircumsi 1 1.5

TAH 3 4.6
Total 65 100.0

The bivariate analysis of medical team compliance with the Surgical Safety Checklist (SSC)
at each phase, from Sign-in to Sign-Out, is presented sequentially in Tables 3—5.

Table 3. Compliance with the Surgical Team in the “Sign-in” Phase in the COT Room at RSKIA
Yogyakarta

Types of surgical Obedient Not obey p-value
procedures
F (%) F (%)
Elective 10 15.4 26 40 0.195
emergency 13 20 16 24.6
Total 23 354 42 64.6

Table 4. Compliance with the Surgical Team in the “Time-out” Phase in the COT Room at
RSKIA Yogyakarta
Types of surgical Obedient Not obey p-value
procedures




F (%) F (%)

Elective 30 46.2 6 9.2 0.004
Emergency 14 21.5 15 23.1
Total 44 67.7 21 323

Table 5. Compliance with the Surgical Team in the “Sign-out” Phase in the COT Room at
RSKIA Yogyakarta

Types of surgical Obedient Not obey p-value
procedures
F (%) F (%)
Elective 31 47.7 5 7.7 0.011
Emergency 16 24.6 13 20
Total 47 72.3 18 27.7

Table 6. Cross Tabulation of the Association of Surgical Procedures on Medical Team
Compliance with SSC at COT RSKIA Yogyakarta

Types of surgical procedures Surgical action Chi square
Obedient Not obey
F % F % P value
Elective 15 23,1 21 32,3 0,006
Emergency 3 4,6 26 40
Total 18 27,7 47 703
Discussion

This study aimed to examine the relationship between the type of surgical procedure and
surgical team compliance with the Surgical Safety Checklist (SSC) in the Central Operating
Theater of a maternal and child hospital. The findings demonstrated that SSC compliance
differed according to both the checklist phase and the type of surgical procedure. Although no
statistically significant association was observed during the Sign-in phase (p = 0.195),
significant associations were identified during the Time-out (p =0.004) and Sign-out (p=0.011)
phases. Overall, elective procedures demonstrated significantly higher SSC compliance than
emergency procedures (p = 0.006). These findings indicate that adherence to the SSC may vary
according to the clinical context in which surgical care is delivered rather than being uniformly
implemented across all surgical procedures.

The absence of a significant association during the Sign-in phase suggests that the initial
safety verification process was implemented relatively consistently in both elective and
emergency procedures. Because this phase includes routine activities such as patient
identification, confirmation of the surgical site, verification of informed consent, and anesthesia
safety checks, these procedures may have become standardized components of perioperative

practice regardless of surgical urgency. Nevertheless, the proportion of incomplete compliance



observed in both groups indicates that opportunities for improvement remain. Therefore, the
absence of statistical significance should not be interpreted as evidence of optimal compliance
but rather as an indication that similar implementation challenges may exist across both types
of procedures. This finding is consistent with previous studies reporting that successful SSC
implementation depends on effective multidisciplinary communication, teamwork,
organizational support, and a strong patient safety culture rather than the availability of the
checklist alone (Armstrong et al., 2022; Dhamanti et al., 2025b; Gul et al., 2022).

In contrast, significant associations identified during the Time-out and Sign-out phases
indicate that compliance with these SSC components differed according to the type of surgical
procedure. Compared with the Sign-in phase, both Time-out and Sign-out require active
multidisciplinary communication, confirmation of critical clinical information, instrument and
specimen verification, and agreement regarding postoperative management before completion
of the procedure. Although this study did not investigate the factors underlying incomplete
compliance, the findings suggest that implementation of these communication-intensive phases
may vary between elective and emergency procedures. Accordingly, these results should be
interpreted as demonstrating an association between procedure type and SSC compliance rather
than indicating that emergency surgery itself causes lower compliance. Recent international
evidence suggests that successful implementation of the Surgical Safety Checklist depends not
only on the availability of standardized guidelines but also on effective multidisciplinary
communication, teamwork, organizational and leadership support, continuous education,
regular audit and feedback, and the integration of patient safety practices into routine surgical
workflows (Armstrong et al., 2022; Dhamanti et al., 2025a; Etheridge et al., 2024; Lim et al.,
2023).

The overall finding that elective procedures demonstrated higher SSC compliance than
emergency procedures contributes additional evidence to the existing literature on perioperative
patient safety. Previous studies have primarily examined overall SSC compliance or
determinants such as knowledge, workload, communication, leadership, and patient safety
culture, whereas fewer studies have specifically compared SSC implementation according to
the type of surgical procedure. By directly comparing elective and emergency surgeries using
observational assessment across the three phases of the SSC, this study extends current evidence

by demonstrating that compliance may differ according to the surgical context. Although the



present study was conducted in a single maternal and child hospital, the findings suggest that
evaluating SSC implementation according to procedure type may provide additional insights
beyond overall compliance rates alone.

From a practical perspective, these findings indicate that strategies to strengthen SSC
implementation should focus particularly on maintaining compliance during the Time-out and
Sign-out phases, where significant differences between procedure types were observed.
Hospitals may benefit from implementing regular SSC compliance audits, providing structured
feedback to surgical teams, conducting periodic refresher training, and strengthening
multidisciplinary communication as part of patient safety improvement programmes (Lim et al.,
2023). International evidence suggests that these implementation strategies facilitate sustained
SSC compliance, strengthen teamwork and patient safety culture, and may contribute to
reducing preventable adverse events during surgical care. In addition, reinforcing patient safety
culture through organizational commitment and continuous monitoring may further improve
adherence to standardized perioperative safety practices.

Several limitations should be considered when interpreting these findings. First, the cross-
sectional design allows identification of associations but does not establish causal relationships
between the type of surgical procedure and SSC compliance. Second, this study was conducted
in a single maternal and child hospital with accidental sampling, which may limit the
generalizability of the findings to other healthcare settings. Third, although direct observation
enabled assessment of actual SSC implementation, this study did not evaluate organizational
and behavioral factors that may influence compliance, such as workload, communication
quality, leadership support, or patient safety culture. Future multicenter studies involving larger
sample sizes and prospective designs are therefore needed to clarify the mechanisms underlying
variations in SSC compliance between elective and emergency procedures. Further research
should also examine whether improvements in SSC compliance are associated with
postoperative outcomes, including surgical complications, surgical site infections, and patient

mortality.

Conclusion
This study involved 65 surgical procedures, consisting of 36 elective surgeries and 29

emergency surgeries. Of the total procedures observed, the majority of surgical teams complied

with the implementation of the Surgical Safety Checklist (SSC) during the Sign-in, Time-out,



and Sign-Out phases. However, during the Sign-Out phase, several team members did not
comply with the instrument-counting component of the SSC. In the Sign-in phase, the analysis
yielded a significance value of p = 0.195, indicating that there was no significant correlation
between the type of surgical procedure and surgical team compliance with SSC implementation
during this phase. In contrast, the Time-out and Sign-Out phases showed significant associations
between the type of surgical procedure and surgical team compliance with SSC implementation,
with significance values of p = 0.004 and p = 0.011, respectively. Furthermore, the cross-
tabulation analysis demonstrated a significant association between the implementation of
surgical procedures and surgical team compliance with the SSC in the Central Operating Theater
(COT) of the maternal and child hospital in Yogyakarta (p = 0.006). Future studies should
consider using a larger sample size and including multiple hospitals across Indonesia to improve

the generalizability of the findings.

Acknowledgments
The authors would like to express their sincere gratitude to the management and surgical

team of the maternal and child hospital in Yogyakarta for their support and cooperation
throughout the study. The authors also thank all surgical personnel who participated in the
observation process and contributed to the successful completion of this research. Appreciation
is extended to the academic institution and supervisors for their valuable guidance, constructive
feedback, and continuous support. The authors are grateful to all individuals who contributed

directly or indirectly to this study and the preparation of the manuscript..

Reference

Armstrong, B. A., Dutescu, I. A., Nemoy, L., Bhavsar, E., Carter, D. N., Ng, K.-D., Boet, S.,
Trbovich, P., & Palter, V. (2022). Effect of the surgical safety checklist on provider
and patient outcomes: a systematic review. BMJ Quality & Safety, 31(6), 463—478.
https://doi.org/10.1136/bm;jqs-2021-014361

Budijono, R., Yaniawati, P., & Widjaja, Y. R. (2024). Analisa Penyebab Kepatuhan Penandaan
Lokasi Operasi dan Penjadwalan Operasi. Jurnal Kesehatan Rajawali, XIV(02), 11—
15. https://doi.org/https://doi.org/10.54350/jkr.v1412.475

Dhamanti, 1., Pratiwi, I. N., Miftahussurur, M., Sholikhah, V. H., & Yakub, F. (2025a). Surgical
team perceptions of the surgical safety checklist implementation in Indonesian
hospitals : a descriptive qualitative study. 1-11. https://doi.org/10.1136/bmjopen-
2024-089013

Dhamanti, L., Pratiwi, I. N., Miftahussurur, M., Sholikhah, V. H., & Yakub, F. (2025b). Surgical



team perceptions of the surgical safety checklist implementation in Indonesian
hospitals: a descriptive qualitative study. BMJ Open , 15(6), 1-11.

Duclos, A., Frits, M. L., lannaccone, C., Lipsitz, S. R., Cooper, Z., Weissman, J. S., & Bates,
D. W. (2024). Safety of inpatient care in surgical settings: cohort study. BMJ,
€080480.

DW, B. (2023). Lessons from Health Care Leaders: Rethinking and Reinvesting in Patient
Safety. Catalyst Non-Issue Content, 4(2).

Etheridge, J. C., Moyal-Smith, R., Yong, T. T., Lim, S. R., Sonnay, Y., Lim, C., Tan, H. K.,
Brindle, M. E., & Havens, J. M. (2024). Transforming Team Performance Through
Reimplementation of the Surgical Safety Checklist. JAMA Surgery, 159(1), 78.

Faridasari, 1., Kasmad, Abdurakhman, R. ., Kristanti, 1., & Farihatun, 1. (2026). Hubungan
kepatuhan perawat kamar bedah dalam penerapan SPO Surgical Safety Checklist
dengan keselamatan pasien operasi di Instalasi Bedah Sentral Rumah Sakit Sentra
Medika Cikarang Kabupaten Bekasi. Medicare, 5, 89-97.

Ghanmi, N., Bondok, M., Etherington, C., Saddiki, Y., Lefebvre, I., Berthelot, P., Dion, P.-M.,
Raymond, B., Seguin, J., Sekhavati, P., Islam, S., & Boet, S. (2024). Optimizing
Teamwork in the Operating Room: A Scoping Review of Actionable Teamwork
Strategies. Cureus, 16(5).

Gul, F., Nazir, M., Abbas, K., Khan, A. A., Malick, D. S., Khan, H., Kazmi, S. N. H., & Naseem,
A. O. (2022). Surgical safety checklist compliance: The clinical audit. Annals of
Medicine and Surgery, 81(August), 104397.

Habtie, T. E., Feleke, S. F., Terefe, A. B., & Adisu, M. A. (2025). Beyond compliance:
examining the completeness and determinants of WHO surgical safety checklist - a
systematic review and meta-analysis. BMC Health Services Research, 25(1).

Levesque, M.-J., Etherington, C., Lalonde, M., Moradi, N., Sikora, L., & Stacey, D. (2024).
Interventions to facilitate interprofessional collaboration in the operating theatre: A
scoping review. Journal of Perioperative Practice, 34(1-2), 6-19.

Lim, P. J. H., Chen, L., Siow, S., & Lim, S. H. (2023). Facilitators and barriers to the
implementation of surgical safety checklist: an integrative review. International
Journal for Quality in Health Care, 35(4). https://doi.org/10.1093/intghc/mzad086

Martinez-Nicolas, I., Arnal-Velasco, D., Romero-Garcia, E., Fabregas, N., Sanduende Otero,
Y., Leon, L., Bartakke, A. A., Silva-Garcia, J., Rodriguez, A., Valli, C., Zamarian,



S., Zaludek, A., Meneses-Echavez, J., Loaiza-Betancur, A. F., Sousa, P., Orrego,
C., Soria-Aledo, V., Baneres, J., Carrasco, G., ... Wagner, C. (2024). Perioperative
patient safety recommendations: systematic review of clinical practice guidelines.
BJS Open, §(6).

Moreal, C., Mecozzi, 1., Giacomini, V., Dentice, S., Magro, G., Dussi, G., Chiappinotto, S., &
Palese, A. (2026). The impact of operating room teamwork on patients outcomes:
A systematic review. Current Problems in Surgery, 74, 101946.

Muhammad, I., Valiyakathu, M., & Raison, N. (2026). 1146 The Impact of Non-Technical
Skills Training on Patient Outcomes in Surgery: A Systematic Review and Meta
Analysis. British Journal of Surgery, 113(Supplement_6).

Namotemo, Y., Tampa’i, R., Sambou, C. N., & Karauwan, F. A. (2020). Biofarmasetikal Tropis
Biofarmasetikal Tropis. The Tropical Journal of Biopharmaceutical, 2(2), 158—169.

Nugroho, A., Prahmawati, P., & Noprida, D. (2025). The Correlation Between Surgery Duration
And The Incidence Of Shivering In Post-Surgery Patients In The Central Surgical
Institution Of Menggala Hospital In 2025. Scientific Journal of Nursing and Health,
3(2), 141-151.

Paterson, C., Mckie, A., Turner, M., & Kaak, V. (2024). Barriers and facilitators associated with
the implementation of surgical safety checklists: A qualitative systematic review. J
Adv Nurs, 80(2), 465-483.

Pilkington, M., Nelson, G., Cauley, C., Holder, K., Ljungqvist, O., Molina, G., Oodit, R.,
Brindle, M. E., Alvarez, A., Cardosa-Wagner, A., Lee, A., Gregory, A., Cochran,
A. R., Altman, A., Kefleyesus, A., Cameron, A., Fagotti, A., Fabrizio, A., Gil-
Moreno, A., ... Addor, V. (2023). Development of an Enhanced Recovery After
Surgery Surgical Safety Checklist Through a Modified Delphi Process. JAMA
Network Open, 6(2), €2248460.

Puspita, R., Etlidawati, Hardini, D., & Riyaningrum, W. (2024). The relationship between
nurses’ knowledge and motivation with the implementation of patient safety. Jurnal
Keperawatan Profesional (JKP), 14(1), 306-312.

Suswita, D. (2019). Effectiveness Of Use Of Electricblank At Patients Who Experiences The
Post Operation Hypotherm In Installation Central Surgery (Ibs) Regional General
Hospital Palembang Bari 2018. Jurnal Ilmiah Kesehatan, 8(1), 48-56.

Webster, C. S., Mahajan, R., & Weller, J. M. (2023). Anaesthesia and patient safety in the socio-
technical operating theatre: a narrative review spanning a century. British Journal of
Anaesthesia, 131(2), 397-406.



WHO. (2024). Global patient safety report 2024. In World Health Organization (Vol. 1, Issue
1).



