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The surgical safety checklist (SSC) is a recognized tool for enhancing
patient safety by reducing surgical complications and mortality. While its
benefits are well established, effective implementation depends on consistent
adherence by the medical team. This study examined the relationship
between surgical procedure type and team compliance with SSC in the
central operating room of a maternal and child hospital in Yogyakarta. Using
a quantitative cross-sectional design, data were collected from 65 observed
operations out of 148 total procedures, including elective and emergency
cases. Compliance was evaluated in three SSC phases: sign-in, time-out, and
sign-out. Correlation was analyzed using chi-square tests. The results
showed no significant relationship in the sign-in phase (p = 0.195), but
significant correlations were found in the time-out (p = 0.004) and sign-out
(p = 0.011) phases. Overall, a significant association was identified between
type of surgery and SSC compliance (p = 0.006). This study concludes that
SSC compliance remains suboptimal, particularly in the initial phase.
Elective procedures demonstrated higher compliance than emergency cases.
Strengthening a culture of safety and promoting interdisciplinary training are
essential strategies to improve SSC adherence and elevate surgical care
quality.
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1. INTRODUCTION

Surgical procedures are a fundamental component of modern healthcare; however, preventable
perioperative adverse events continue to contribute substantially to global morbidity and mortality [1]-[4].
According to the Lifebox Foundation [5], over 300 million surgical procedures are performed each year
globally, and a significant portion of these are still associated with preventable safety incidents. Consistent
implementation of the World Health Organization (WHO) surgical safety checklist (SSC) has been shown to
significantly reduce surgical complications and postoperative mortality. In response to this, WHO developed
the WHO SSC, a structured perioperative safety protocol covering sign-in, time-out, and sign-out phases,
designed to minimize surgical errors, improve team communication, and enhance patient safety [2], [6], [7].

Despite strong evidence supporting the effectiveness of the SSC, adherence remains inconsistent
across healthcare settings, with notable variation between checklist phases [2], [8], [9]. Despite its proven
benefits, SSC adherence varies across hospitals. Observational multicenter studies in Switzerland report high
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overall compliance but frequent incompleteness in specific phases, particularly sign-out [1], [8], [10]-[12]. A
recent systematic review of SSC implementation in LMICs observed that even when penetration (use of the
checklist) is relatively high, the fidelity and completeness of checklist execution often remain suboptimal.

Several organizational and contextual barriers, including limited training, weak safety culture, and
time pressure, have been reported to hinder consistent SSC implementation [13]-[16]. In several studies,
surgical teams reported challenges, particularly in completing all phases of the checklist, with frequent
omissions in time-out and sign-out items [17], [18]. Observational data from perinatal and obstetric settings
suggest that elective (scheduled) surgeries tend to have better checklist completion compared to emergency
surgeries, where time pressure, unpredictable workflows, and team composition variability may lead to lower
SSC compliance; a survey of surgical team members in gynecological and obstetrical operations further
supports that team awareness and perceptions directly impact adherence in such specialized settings [8], [19],
[20]. These challenges are particularly relevant in maternal and child hospitals, where emergency obstetric
procedures such as cesarean sections are common and operational urgency is high [21]-[24].

Although the effectiveness of the WHO SSC in reducing surgical complications and mortality has
been well documented, most existing studies focus on overall compliance or clinical outcomes without
examining compliance patterns across individual checklist phases. In addition, limited evidence compares
phase-specific SSC compliance between elective and emergency procedures, particularly within maternal and
child hospital settings where operational urgency and obstetric risk are prominent. Consequently, there is a
lack of context-specific evidence describing how surgical urgency influences compliance at each SSC phase
(sign-in, time-out, and sign-out), despite these phases representing distinct safety checkpoints.

2. METHOD

This study employed an analytic observational design with a cross-sectional approach to examine
the association between surgical procedure type (elective versus emergency) and surgical team compliance
with the WHO SSC. The study was conducted at a maternal and child hospital in Yogyakarta, Indonesia,
between December 2016 and January 2017. The study population comprised all surgical procedures
performed during the study period (148 cases). A total of 65 surgical procedures were included using an
accidental sampling technique, whereby all eligible and observable surgeries were selected. The minimum
sample size was determined using a proportion-based calculation, resulting in a minimum requirement of 65
observations. The independent variable was the type of surgical procedure, classified as elective or
emergency according to operating theatre standards. The dependent variable was compliance with the WHO
SSC, assessed across three phases: sign-in, time-out, and sign-out. Compliance was defined as the complete
execution of all required items within each phase. Data were collected through structured non-participant
observation using an observation sheet adapted from the WHO SSC and aligned with institutional standard
operating procedures. Checklist items included patient identification, anesthesia safety checks, surgical site
confirmation, team communication regarding critical events, instrument counts, documentation verification,
and postoperative planning. Each item was recorded dichotomously as performed or not performed.
Observations were conducted by trained observers who monitored each procedure throughout the
perioperative process without interfering with clinical activities. Data analysis consisted of univariate
analysis to describe surgical characteristics and SSC compliance distribution, followed by bivariate analysis
using the chi-square test to assess the association between procedure type and compliance at each SSC phase.
Statistical significance was set at p < 0.05. Ethical approval was obtained from the relevant institutional
ethics committee. All observations were conducted anonymously, and no identifiable patient or staff
information was recorded.

3. RESULTS AND DISCUSSION

The study observed a total of 65 surgical procedures, of which 36 (55.4%) were elective and 29
(44.6%) were emergency, indicating a modest predominance of scheduled operations in the sample.
Procedures were heavily dominated by cesarean sections, which accounted for 55 of the 65 cases (84.6%);
the remainder comprised appendectomy, myomectomy, cystotomy, salpingectomy, and circumcision Table 1
and Table 2. This case-mix with a large proportion of obstetric surgery frames the interpretation of checklist
adherence and operational pressures within the perioperative environment.

In the sign-in phase, 23 procedures (35.4%) were fully compliant, with no statistically significant
difference between emergency and elective surgeries (p = 0.195) (Table 3). In contrast, the time-out phase
demonstrated higher overall compliance (67.7%), with elective procedures showing significantly greater
compliance than emergency procedures (p = 0.004) (Table 4). The lowest compliance was observed during
the sign-out phase, where only 27.7% of procedures met full compliance criteria; elective procedures again
demonstrated significantly higher compliance compared with emergency cases (p = 0.006) (Table 5).
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Overall, these findings indicate that time-out is the most consistently implemented SSC phase, while sign-in
and particularly sign-out remain vulnerable to incomplete execution, especially during emergency
procedures.

Table 1. Distribution of surgical types

Surgical type Frequency Percentage
Emergency 29 44.6
Elective 36 55.4
Total 65 100.0

Table 2. Distribution of surgical procedures performed

Procedure category Frequency  Percentage
Appendectomy (App) 2 3.1
Lupus salpingectomy (Lupussco) 1 15
Cystotomy 1 15
Myomectomy (Mioma) 2 3.1
Cesarean section 55 84.6
Circumcision 1 15
Total 65 100.0

Table 3. Chi-square test: correlation between type of surgery and compliance
with SSC in the sign-in phase

Type of surgery Compliant Non-compliant p-value
Frequency  Percentage  Frequency Percentage

Emergency 13 20 16 24.6

Elective 10 154 26 40 0.195

Total 23 354 42 64.6

Table 4. Chi-square test: correlation between type of surgery and compliance
with SSC in the time-out phase

Type of surgery Compliant Non-compliant p-value
Frequency  Percentage  Frequency Percentage

Emergency 14 215 15 231 0.004

Elective 30 46.2 6 9.2

Total 44 67.7 21 32.3

Table 5. Chi-square test: correlation between type of surgery and compliance
with SSC in the sign-out phase

Type of surgery Compliant Non-compliant p-value
Frequency  Percentage  Frequency Percentage

Emergency 3 4.6 26 40 0.006

Elective 15 231 21 323

Total 18 21.7 47 70.3

This study demonstrates that compliance with the WHO SSC varies by checklist phase and differs
according to the type of surgical procedure. The results indicate that the time-out phase achieved the highest
level of compliance, whereas the sign-out phase showed the lowest adherence. Significant associations
between procedure type and compliance were observed in the time-out and sign-out phases, with elective
procedures demonstrating higher compliance than emergency procedures, while no statistically significant
difference was identified during the sign-in phase.

The observed pattern of higher compliance during the time-out phase and lower compliance during
the sign-out phase is consistent with findings reported in prior studies. Systematic and narrative reviews have
shown that SSC implementation is often uneven across phases, with time-out more consistently performed
than sign-in or sign-out, and overall checklist completeness frequently remaining below optimal levels
despite formal adoption [25], [26]. These findings support the interpretation that checklist fidelity, rather than
mere availability, varies across perioperative stages.

The lack of a significant difference in sign-in compliance between elective and emergency
procedures suggests that pre-induction safety checks are relatively standardized and consistently applied
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across procedure types in the study setting. In contrast, the significantly lower compliance observed during
the sign-out phase—particularly in emergency procedures highlights a phase-specific vulnerability. This
finding aligns with previous observational studies reporting that checklist items related to postoperative
verification and team communication are more likely to be incomplete, especially under conditions of time
pressure or workflow transition [27], [28].

The significantly higher compliance observed in elective procedures during the time-out and sign-
out phases is also consistent with prior evidence indicating that scheduled surgeries allow more predictable
team composition and procedural flow, which facilitates systematic checklist execution. Studies conducted in
both low and middle-resource settings have similarly reported lower checklist completeness in emergency
procedures, attributing these differences to contextual and operational factors rather than lack of checklist
awareness [28], [29]. Conversely, reports from settings with sustained training, leadership engagement, and
audit—feedback mechanisms demonstrate that higher and more consistent compliance can be achieved when
checklist implementation is actively supported [30].

The predominance of cesarean sections in the present study provides important context for
interpreting these findings. With obstetric procedures accounting for the majority of observed cases, the
results primarily reflect compliance patterns within maternal and child surgical services. Previous studies
focusing on obstetric and emergency cesarean procedures have reported similar challenges in maintaining
checklist completeness, particularly during phases occurring outside the immediate pre-incision period [8],
[26]. This consistency across studies supports the relevance of the observed phase-specific compliance gaps.

From a practical perspective, the findings indicate that improving SSC effectiveness requires
targeted attention to phases with persistently low compliance, especially sign-out. Prior implementation
studies emphasize that leadership involvement, focused team training, and routine monitoring are key
strategies for improving checklist fidelity [1], [3], [31]. The phase-specific deficits identified in this study
suggest that such strategies may be most effective when directed toward reinforcing sign-out execution,
particularly in emergency procedures.

Several limitations should be considered when interpreting these results. The relatively small sample
size and the predominance of obstetric procedures limit generalizability to other surgical specialties.
Additionally, the cross-sectional observational design allows identification of associations but does not
permit causal inference. Nevertheless, the consistency of the observed compliance patterns with findings
reported in multiple independent studies supports the robustness of the results. Overall, this study provides
empirical evidence that SSC compliance is phase-dependent and influenced by procedure type, with elective
surgeries demonstrating higher adherence during key phases. These findings underscore the importance of
phase-specific and context-sensitive approaches to strengthening SSC implementation in maternal and child
surgical settings.

4. CONCLUSION

This study shows that compliance with the WHO SSC varies by phase and is influenced by surgical
urgency. Time-out demonstrated the highest adherence, whereas sign-in and sign-out were frequently
incomplete. Significant differences between elective and emergency procedures were identified in the time-
out and sign-out phases, with higher compliance in elective surgeries, while no significant difference was
observed in the sign-in phase. The study contributes phase-specific evidence from a maternal and child
surgical setting dominated by cesarean deliveries, highlighting that emergency contexts are particularly
vulnerable to omissions at key safety checkpoints. These findings indicate that implementation efforts should
prioritize strengthening sign-in and sign-out execution, especially during emergency procedures, through
focused workflow integration and team accountability. This study is limited by its single-center design, small
sample size, and procedure concentration. Future multicenter and interventional studies are needed to
evaluate strategies that improve phase-specific compliance and sustain checklist fidelity across different
surgical contexts.

FUNDING INFORMATION
Authors state no funding involved.

AUTHOR CONTRIBUTIONS STATEMENT
This journal uses the Contributor Roles Taxonomy (CRediT) to recognize individual author
contributions, reduce authorship disputes, and facilitate collaboration.

Operation type and phase specific compliance with WHO surgical safety ... (Agus Budi Prasetyo)



498 a ISSN: 2252-8806
Name of Author C M So Va Fo || R D O E Vi Su P Fu
Agus Budi Prasetyo v v v v v
Ircham Saifudin v v v v
Widigdo Rekso v v v v
Negoro
Muhammad Rodli v v v
Sindu Sintara v v
Annes Rindy Permana v v
C : Conceptualization I : Investigation Vi : Visualization
M : Methodology R : Resources Su : Supervision
S0 : Software D : Data Curation P Project administration
Va : Validation O : writing - Original Draft Fu : Funding acquisition
Fo : Formal analysis E : Writing - Review & Editing

CONFLICT OF INTEREST STATEMENT

Authors state no conflict of interest.

DATA AVAILABILITY

The datasets generated and analyzed during the current study are not publicly available due to

institutional confidentiality policies but are available from the corresponding author on reasonable request.

REFERENCES

[1]

[2]

[3]
[4]
[5]
[6]
[71

(8]
[9]
[10]

[11]

[12]

[13]

[14]

[15]

[16]

M. C. White et al., “Implementation strategies and the uptake of the World Health Organization surgical safety checklist in low
and middle income countries: a systematic review and meta-analysis,” Annals of Surgery, vol. 273, no. 6, 2021, doi:
10.1097/SLA.0000000000003944.

L. Alsadoun, S. Sanipini, R. Khleif, A. Ashfag, and A. Shehryar, “Evaluating the impact of the World Health Organization’s
surgical safety checklist on clinical outcomes and implementation strategies: a systematic review,” Cureus, vol. 16, no. 9, 2024,
doi: 10.7759/cureus.69875.

M. Wyss, M. Kolbe, and B. Grande, “Make a difference: implementation, quality and effectiveness of the WHO Surgical Safety
Checklist—a narrative review,” Journal of Thoracic, vol. 15, no. 10, pp. 5723-5735, 2023, doi: 10.21037/jtd-22-1807.

A. Tartaglia, M. Antonio, A. Matos, and D. Editor, “Surgical safety checklist : fact or fake ?,” Einstein (S&o Paulo), no. 3, pp. 1-
2, 2022, doi: 10.31744/einstein_journal/2022CE0059.

L. Foundation, “Surgical safety saves lives: global data summary.” [Online]. Available: https://www.lifebox.org/resources.

J. Taiswa, M. Kipmerewo, A. Chebor, and B. Barasa, “Adherence level to the World Health Organization surgical safety checklist
and associated factors in operating rooms in a country teaching and referral hospital in South-Western Kenya,” International
Journal of Africa Nursing, vol. 19, p. 100638, 2023, doi: 10.1016/j.ijans.2023.100638.

H. V. Wehle, A. S. Haugen, S. Wiig, E. Sefteland, N. Sevdalis, and S. Harthug, “How does the WHO surgical safety checklist fit
with existing perioperative risk management strategies ? an ethnographic study across surgical specialties,” BMC Health Services
Research, vol. 5, pp. 1-11, 2020, doi: 10.1186/512913-020-4965-5.

N. I. Dirie et al., “Implementation of the WHO surgical safety checklist in resource-limited Somalia: a new standard in surgical
safety,” Patient Safety in Surgery, vol. 18, no. 1, 2024, doi: 10.1186/s13037-024-00410-2.

J. C. A. Ingabire et al., “Assessing compliance with the WHO surgical safety checklist in Rwanda and Malawi : a mixed-methods
study of systemic and behavioural barriers,” Impact Surgery, vol. 2, no. 4, pp. 118-125, 2025, doi: 10.62463/surgery.158.

C. Reddy and L. Bains, “Transforming surgical care and safety : dissecting the impact of checklists in the global south,” Frontiers
in Surgery, no. 12, 2025, doi: 10.3389/fsurg.2025.1664277.

A. Fridrich, A. Imhof, and D. L. B. Schwappach, “Compliance with the surgical safety checklist in Switzerland : an observational
multicenter study based on self-reported data,” Patient Safety in Surgery, no. 17, vol. 1, p.17, 2022, doi: 10.1186/s13037-022-
00327-8.

S. J. Yaseen, S. Taha, A. Alkaiyat, and S. H. Zyoud, “Multicenter audit of operating room staff compliance with the surgical
safety checklist : a cross-sectional study from a low - and middle - income country,” BMC Health Services Research, no. 24, vol.
1, p. 103, 2025, doi: 10.1186/512913-025-12288-6.

|. Dhamanti, I. N. Pratiwi, M. Miftahussurur, V. H. Sholikhah, and F. Yakub, “Surgical team perceptions of the surgical safety
checklist implementation in Indonesian hospitals: a descriptive qualitative study,” BMJ Open, no. 15, vol. 6, 2025, doi:
10.1136/bmjopen-2024-089013.

C. Paterson, A. Mckie, M. Turner, and V. Kaak, “Barriers and facilitators associated with the implementation of surgical safety
checklists: A qualitative systematic review,” Journal of Advanced Nursing, vol. 80, no. 2, pp. 465-483, 2024, doi:
10.1111/jan.15841.

E. Y. Tambak, S. H. Sitindaon, and Z. Rahman, “Hubungan pengetahuan perawat bedah dengan kepatuhan surgical safety
checklist (SSC) di ruang operasi rumkital Dr. Midiyato Suratani Tanjungpinang tahun 2024,” Jurnal Keperawatan, vol. 15, no. 1,
pp. 19-34, 2024, doi: 10.59870/kdevzt96.

A. G. Aydin, Y. Siirme, and D. Esenkaya, “Compliance with and barriers to implementing the surgical safety checklist: A mixed-
methods study,” AORN Journal, vol. 117, no. 2, 2023, doi: 10.1002/a0rn.13861.

Int J Public Health Sci, Vol. 15, No. 2, June 2026: 494-500


https://doi.org/10.31744/einstein_journal/2022CE0059
https://doi.org/10.59870/kdevzt96

Int J Public Health Sci ISSN: 2252-8806 a 499

[17]
[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

J. Krstulovi, A. KreSo, A. Tavra, and L. Znaor, “Interventions to improve compliance to surgical safety checklist use: before-and-
after study at a tertiary public hospital in Croatia,” Healthcare, vol. 13, no. 16, p. 1959, 2025, doi: 10.3390/healthcare13161959.
N. Jayasuriya, B. M. Munasinghe, N. Subramaniam, and S. P. Lokuliyana, “Enhancing surgical safety: evaluating compliance
with the WHO checklist in a peripheral hospital in Sri Lanka,” Cureus, vol. 17, no. 2, 2025, doi: 10.7759/cureus.79615.

P. Giaxi, M. Dagla, A. Sarella, E. Palaska, E. Alevizou, and K. Gourounti, “Adaptations of the WHO surgical safety checklist in
cesarean section : a targeted review of existing tools,” HJOG An Obstetrics and Gynecology International Journal, vol. 24, no. 4,
pp. 281-290, 2025, doi: 10.33574/HJOG.0608.

J. Gong, B. Sheng, C. Bian, and L. Yang, “A survey of surgical team members ’awareness and perceptions toward the
implementation of the surgical safety checklist in gynecological and obstetrical operations,” Medicine, vol. 100, no. 30, 2021, doi:
10.1097/MD.0000000000026731.

Y. Mogessie, N. A. Woldehana, D. S. Rhee, C. Kennedy, S. Baral, and T. Tufa, “The WHO surgical safety checklist for cesarean
section in an Ethiopian teaching hospital: a prospective cross-sectional study,” 1JS Global Health, vol. 7, no. 6, 2024, doi:
10.1097/GH9.0000000000000504.

V. J. Patel, P. G. Napolitano, E. A. Hemman, P. E. Nielsen, and S. Deering, “Adaptation of the World Health Organization
(WHO) safe surgery checklist for use with cesarean sections: Implementation and outcomes with the safe cesarean section
checklist,” Cureus, vol. 16, no. 5, 2024, doi: 10.7759/cureus.61330.

WHO, “WHO Surgical Safety Checklist,” World Health Organization. Accessed: Dec. 01, 2025. [Online]. Available:
https://www.who.int/teams/integrated-health-services/patient-safety/research/safe-surgery/.

C. A. Combs, B. D. Einerson, L. E. Toner, and P. Safety, “Society for maternal-fetal medicine special statement: surgical safety
checklists for cesarean delivery,” American Journal of Obstetrics and Gynecology, vol. 225, no. 5, pp. B43-B49, 2021, doi:
10.1016/j.ajog.2021.07.011.

R. AlbSoul et al., “Surgical team perceptions of the surgical safety checklist in a tertiary hospital in Jordan: a descriptive
qualitative study,” The TQM Journal, vol. 35, no. 6, pp. 1394-1416, 2022, doi: 10.1108/TQM-02-2022-0069.

T. E. Habtie, S. F. Feleke, A. B. Terefe, and M. A. Adisu, “Beyond compliance: examining the completeness and determinants of
WHO surgical safety checklist - a systematic review and meta-analysis,” BMC Health Services Research, vol. 25, no. 1, 2025,
doi: 10.1186/s12913-025-12569-0.

R. Noprianty, R. A. Putri, and H. Manuopo, “Compliance in filling surgical safety checklist at the central surgical installation,”
JAI (Jurnal Anestesiologi Indonesia), vol. 16, no. 3, pp. 208-217, 2024, doi: 10.14710/jai.v0i0.61515.

M. K. Sibhatu, D. B. Taye, S. B. Gebreegziabher, E. Mesfin, H. M. Bashir, and J. Varallo, “Compliance with the World Health
Organization’s surgical safety checklist and related postoperative outcomes: a nationwide survey among 172 health facilities in
Ethiopia,” Patient Safety in Surgery, vol. 16, no. 1, pp. 1-7, 2022, doi: 10.1186/513037-022-00329-6.

T. Robert, M. Isaac, 1. Rakia, D. Bitamzoui, N. Crysantus, and N. Théophile, “Assessment of surgical safety checklist compliance
and fidelity in obstetrics and gynecologic surgeries: insights from Northern Cameroon,” Open Journal of Obstetrics and
Gynecology, vol. 15, no. 7, 2025, doi: 10.4236/0jog.2025.157086.

S. Patne and D. Kanyal, “The evaluating compliance and monitoring practices: A comprehensive review of auditing surgical
safety checklists against regulatory standards and guidelines,” Multidisciplinary Reviews, vol. 8, no. 3, 2025, doi:
10.31893/multirev.2025068.

A. L. Herman and 1. Dhamanti, “Faktor-faktor determinan kepatuhan terhadap implementasi surgical safety checklist di rumah
sakit : literature review,” Jurnal Vokasi Keperawatan (JVK), vol. 7, no. 1, pp. 146-161, 2024, doi: 10.33369/jvk.v7i1.34282.

BIOGRAPHIES OF AUTHORS

Agus Budi Prasetyo #:J B © is an anesthesia practitioner and educator with more than 30
years of experience in the field of operating room services and is active as a lecturer at
‘Aisyiyah University, Yogyakarta. His educational background includes anesthesiology
nursing, nursing, and a master's in educational psychology. He has a strategic role in
credentialing, accreditation, standardization, and competency development for health workers,
including as an emergency training facilitator, validator for health workers, compiler of
competency standards, as well as a team of developers and reviewers of national questions.
Apart from that, he is active in professional organizations and scientific activities as a speaker,
moderator, guidebook author, and in community service. He can be contacted at email:
agus.bp71@gmail.com.

Ircham Saifudin k4 2 is a lecturer at ITSK RS dr. Soepraoen has a scientific
background in anesthesiology, nursing, and hospital management. Experienced as a
practitioner and academic, he is also active as a resource person and instructor in the field of
anesthesia management and is involved in hospital management and services in Yogyakarta.
He can be contacted at email: irchamsaifudin8@gmail.com.

Operation type and phase specific compliance with WHO surgical safety ... (Agus Budi Prasetyo)


https://doi.org/10.3390/healthcare13161959
https://www.scirp.org/journal/journalarticles?journalid=604
https://www.scirp.org/journal/journalarticles?journalid=604
https://doi.org/10.33369/jvk.v7i1.34282
https://orcid.org/0009-0000-9507-4544

ISSN: 2252-8806

Widigdo Rekso Negoro g 3 is a lecturer, anesthesia practitioner, and health law
practitioner. He is a permanent lecturer and Secretary of the Undergraduate Applied
Anesthesiology Nursing Study Program at ITSK dr. Hospital. Soepraoen Kesdam V/BRW
Malang, and active as an anesthetist at RSU Mitra Delima Malang. Additionally, he is a
Supreme Court-certified mediator and is involved in various ethics and legal committees. Her
educational background includes anesthesiology nursing, law, and public health, and she is
currently pursuing a doctoral program in Public Health. He is also active in research and
community service activities. He can be contacted at email: widigdo.wrn@itsk-
soepraoen.ac.id.

Muhammad Rodli @ B Bd © is an anesthesiology specialist who is experienced in
anesthesia services, intensive care, and acute and chronic pain management, starting in 2018
at the Tk.11 dr. Army Hospital. Soepraoen, Malang. With a medical education background and
a specialist in Anesthesiology at Brawijaya University, Malang, he is committed to safe,
effective, and patient safety-oriented medical practices. Apart from being active as a clinical
practitioner, he is also involved in education, research, and improving the quality of hospital
services. Apart from that, the author is also actively involved in education at ITSK (Institute
of Technology, Science and Health) dr. Soepraoen Malang. He can be contacted at email:
rodli@itsk-soepraoen.ac.id.

Sindu Sintara g © is a specialist in anesthesiology and intensive therapy who
graduated from Brawijaya University. He has experience as an anesthesiologist in various
hospitals in Indonesia and currently works at RSU Pindad Turen and RSAU dr. M. Munir
Abd Saleh Air Base, Malang Regency. Apart from clinical practice, he actively participates in
scientific activities, research, and competency development in the fields of anesthesia,
intensive care, and patient safety. He can be contacted at email: sindu@itsk-soepraoen.ac.id.

Annes Rindy Permana B4 B © s a lecturer at ITSK RS dr. Soepraoen. She is actively
involved in research activities in the health sector with a focus on developing evidence-based
health science and practice. Her contribution is realized through research and scientific
publications that support improving the quality of health services and education. She can be
contacted at email: annes@itsk-soepraoen.ac.id.

Int J Public Health Sci, Vol. 15, No. 2, June 2026: 494-500


https://orcid.org/0009-0007-1189-538X
https://scholar.google.com/citations?hl=id&user=5L7SjmkAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=60139391500
https://orcid.org/0009-0007-1143-3425
https://scholar.google.com/citations?hl=id&user=ntNurvIAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57218878488
https://orcid.org/0009-0005-5139-3101
https://scholar.google.com/citations?hl=id&user=1Btjaf4AAAAJ
https://www.scopus.com/authid/detail.uri?authorId=60139950300
https://orcid.org/0009-0008-0821-4894
https://scholar.google.com/citations?hl=id&user=by6i9akAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=60139583800

