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ABSTRACT

Suturing skills in nursing education are commonly taught using conventional media, such as gauze and sponges,
which provide limited realism and may affect students’ confidence and clinical preparedness. Developing realistic
wound suturing training tools is essential to enhance competence, confidence, and readiness for clinical practice. This
study explored nurses’ perceptions of suture pad use, evaluated its potential as a clinical training tool, and identified
areas for further refinement. A mixed-methods study was conducted involving 30 nurses who participated in both
quantitative and qualitative phases. Quantitative data were collected using a structured questionnaire assessing
perceptions of suture pad utilization and analyzed using frequency distributions. Instrument testing demonstrated
validity (r > 0.361) and reliability (Cronbach’s alpha = 0.745). . Qualitative data were obtained through in-depth
interviews and analyzed using Colaizzi’s phenomenological method. Quantitative findings showed that 29
respondents (96.7%) recommended revising and improving the suture pad, while one respondent (3.3%) strongly
supported its continued use. Qualitative analysis generated three themes: (1) realism of material and construction,
characterized by rigidity, limited elasticity, and high needle drag; (2) usability and application context, emphasizing
practicality, ease of use, and hygiene despite limited anatomical realism; and (3) product development needs,
including softer materials, multilayered skin structures, diverse wound models, and instructor feedback integration.
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INTRODUCTION

Wound suturing (hecting) is a fundamental clinical skill that nursing students must acquire before
entering professional practice. Competence in this skill directly supports patient safety and serves as
a critical indicator of nursing students’ clinical competence in accordance with national and
international educational standards (Antonopoulos et al., 2023; Chao et al., 2022; Kuzu, 2022b;
Szarmach et al., 2017). Suturing skills in nursing education is still dominated by conventional
methods, such as gauze, sponges, or other simple materials. Although these methods are cost-
effective and easy to implement, they provide limited realism in terms of tissue texture, elasticity,
anatomical structure, and needle resistance, resulting in poor simulation of actual clinical
conditions. These limitations reduce students' confidence, hinder the development of psychomotor
competence, and increase the risk of technical errors when performing suturing procedures on
patients for the first time (Byrne & Aly, 2019; Dennis et al., 2016; Gusman, 2012; Regula & Yag-
Howard, 2015).
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Data from the Ministry of Health of the Republic of Indonesia show a significant annual increase in
the number of nursing graduates. Between 2019 and 2023, a total of 113,045 students completed a
bachelor’s degree in nursing. Data from the Central Statistics Agency of the Republic of Indonesia
indicate a consistent increase in accident cases with minor to serious injuries each year (Kemenkes
RI, 2019). Between 2018 and 2022, 13,364 patients sustained serious injuries and 160,449 patients
sustained minor injuries (Badan Pusat Statistik, 2022). According to these data, wound suturing is
an essential competency for nursing graduates to meet increasing clinical demands (Agusdinata,
2022; Allen et al., 2018).

Nursing educational institutions abroad have adopted the Hecting Medical Suture Training Set as an
advanced tool for wound suturing training. The tool is designed to provide a training experience that
closely simulates real clinical conditions, including texture, wound visualization, elasticity, and
materials that mimic human skin. Its availability and accessibility remain limited, highlighting the
need for research and development to create a model suited to the context of nursing education in
Indonesia (Alves de Oliveira et al., 2024; Halim et al., 2024; Sumardi & Must, 2025; Szabelski &
Karpinski, 2024).

The urgency of this research lies in the need for effective and realistic training methods in nursing
education. Developing innovative wound suturing training tools will better prepare students,
strengthen their confidence in addressing clinical challenges, and enhance the quality of patient
care. This research contributes to improving the quality of nursing education and supports
government efforts to produce competent healthcare professionals who are ready to meet demands
in the field. This study explored nurses’ perceptions of suture pad use, evaluated its potential as a
clinical training tool, and identified areas for further refinement.

METHOD
Research Design

This study employs a mixed-methods design that integrates both qualitative and quantitative
approaches to comprehensively address the research problem. A concurrent triangulation strategy
was applied, in which data from each component were collected and analyzed independently,
followed by comparison and integration to generate robust findings in Fig. Al. This approach
enhances the rigor of the study by ensuring that the results are cross-validated, thereby improving
the validity and reliability of the overall conclusions.

Quabitative research

\

Duta coltlcnon

Quantitative ressarch

4

Data collecton

/

Datu type (ordinal) and docurment collections

/ \

Data Avalysis  Jf N Data Analysis
The analysis rosalis are compared

Mixed-Methods
Design

Text dotit, recordings

{statistical analysis) /' ¢ \ (phenomenological approach)

Figure Al. Mixed-methods design illustrating the integration of qualitative and quantitative
components in the research process

Sample
The study involved 30 nurses working at Mutiara Hati Hospital in Pringsewu, who were recruited
using purposive sampling based on specific inclusion criteria, namely experience in suturing human
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skin, work in emergency room and operating room, age above 25 years, and a minimum of one year
of clinical work experience. These criteria were applied to ensure that all participants had adequate
clinical exposure and competence to evaluate the wound suturing training tools, thereby enabling
the questionnaire data to accurately reflect their professional perceptions. Ethical approval for this
study was obtained from the Ethics Committee of the Faculty of Health, Aisyah University,
Pringsewu, Indonesia (Reference No. 600/UAP.OT/KEP/EC/2025), and all participants provided
written informed consent prior to their involvement in the study.

Data Analysis

This study employed both quantitative and qualitative analysis. The quantitative analysis applied
descriptive analytic methods using a questionnaire designed to assess nurses’ perceptions of
suturing training equipment. The questionnaire comprised four domains: physical and sensory
aspects, ease and comfort of use, effectiveness and benefits of suture pads, and overall perception
and satisfaction. Instrument testing demonstrated validity (r > 0.361) and reliability (Cronbach’s
alpha = 0.745). (Nur et al., 2025). The qualitative analysis followed a phenomenological approach
using Colaizzi’s method. The analysis steps included: (1) reading the entire transcript, (2) extracting
meaningful statements, (3) formulating meaning, (4) grouping into themes and subthemes, (5)
developing a comprehensive description, (6) identifying the essence, and (7) verifying findings with
participants. The qualitative instrument was a semi-structured interview guide that underwent expert
validation. Interviews lasted 20—40 minutes and were guided by trigger questions such as: “How
was your experience using the suture pad?”, “What was the most helpful or challenging?”, and
“What are your hopes for improvement?”.

Material
The suture pad used in this study was constructed from synthetic rubber material, composed of three
layers with a total thickness of approximately 7—8 mm. The first layer (epidermis) measured about 2
mm, was white color with high density, and simulated the texture of human skin by providing initial
resistance to needle penetration.
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Figure A2. Structure of the suture pad designed from synthetic rubber with three layers:
epidermis (2 mm, white, dense), subcutaneous tissue (+3 mm, yellow, soft and elastic),
and muscle (2-3 mm, pink, dense and elastic). The pad surface features multiple incision
patterns (straight, curved, zig-zag, branched, and Y-shaped) for varied suturing practice.
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The second layer (subcutaneous tissue) measured approximately 3 mm, was yellow color, and was
softer and more elastic to resemble adipose tissue. The third layer (muscle) measured 2—3 mm, was
pink color, and exhibited denser and more elastic properties to mimic muscle tissue capable of
withstanding suture tension. The pad surface included various incision patterns (straight, curved,
zig-zag, branched, and Y-shaped) to allow training variations reflective of real wound conditions.
Synthetic rubber was selected as the primary material for its durability, elasticity, and reusability,
making it an effective medium for wound suturing skill training specification in Fig.A2.

RESULT

This section presents the overall findings of the study, incorporating both quantitative and
qualitative analyses to provide a comprehensive overview of respondents’ perceptions of the suture
pad as a wound suturing training tool. The quantitative analysis describes the distribution of
responses regarding the level of recommendation for revision, refinement, and continued utilization
of the tool. The qualitative analysis offers deeper insights into respondents’ experiences and
perspectives, organized into key themes concerning the realism of material and construction,
usability in the training context, and identified needs for product improvement. Collectively, these
findings highlight the strengths and limitations of the suture pad as an educational medium and
indicate its potential for further development to meet clinical training needs more effectively.

Quantitative analysis results

The quantitative findings describe respondents’ perceptions regarding the use of the suture pad as a
training tool, including the level of recommendation for its refinement and continuous application.
Demographic Characteristics of Respondents

The majority of respondents in this study were within the age range of 26-31 years, totaling 16
individuals (53.3%), followed by the age group of 32-39 years with 7 individuals (23.3%), the 40—
50 years group with 4 individuals (13.3%), and the smallest proportion in the 18-25 years group
with 3 individuals (10.0%). In terms of gender, respondents were predominantly female, with 17
individuals (56.7%), while males accounted for 13 individuals (43.3%). Regarding length of
service, most respondents had 1-3 years of work experience (19 individuals, 63.3%), followed by
10 individuals (33.3%) with 4—6 years of experience, and only 1 individual (3.3%) with 7-10 years
of work experience in Table 1.

Table 1.
Characteristics of Respondents (n=30)
Variable f %

Age (vears)
18-25 3 10.0
26-31 16 53.3
32-39 7 23.3
40-50 4 13.3

Gender
Male 13 433
Female 17 56.7

Length of Service
1-3 Years 19 63.3
4-6 Years 10 333
7-10 Years 1 33

These findings suggest that the majority of respondents were in their productive age, which may
positively influence their adaptability and motivation to engage in practical training using
simulation tools such as suture pads. The predominance of female respondents is consistent with the
gender distribution commonly found in the nursing profession, indicating that the results reflect the
demographic characteristics of the workforce in this field. Regarding length of service, most
respondents had 1-3 years of work experience (19 individuals, 63.3%), followed by 10 individuals
(33.3%) with 4-6 years of experience, and only 1 individual (3.3%) with 7-10 years of work
experience. This distribution indicates that the majority of participants, despite being in the early to
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middle stages of their careers, had already acquired direct clinical exposure, including performing
wound suturing procedures in real practice settings. Such hands-on experience provides them with
sufficient insight to critically evaluate the suture training pad. Therefore, the feedback and
suggestions expressed by respondents such as the need for more realistic elasticity, layered
structures, and varied wound models are highly relevant and valuable for guiding future product
improvements. Their perspectives reflect not only theoretical understanding but also practical
challenges encountered during clinical practice, making their input essential in ensuring that
training tools better align with actual patient care needs.

Nurses’ Perceptions Toward the Suturing Training Pad

The majority of respondents (29 nurses, 96.7%) recommended that the suturing training tool should
be reviewed and improved. This finding highlights that, although the tool has potential as a practical
medium for suturing practice, most participants perceived that its material, design, or usability
requires further refinement to better simulate clinical conditions. Only one respondent (3.3%)
strongly recommended the tool for continued use without modification, indicating that the current
version may not fully meet the expectations and training needs of the broader nursing cohort in
Table 2.

Table 2.
Frequency Distribution of Nurses’ Perceptions Toward the Suturing Training Pad (n=30)
Variable f %
Recommended for review and improvement 29 96.7
Strongly recommended for continued use 1 33

The high percentage of recommendations for improvement suggests that while the suture pad
provides a valuable foundation for skill development, enhancements in terms of realism, anatomical
accuracy, and durability are still necessary. These perceptions align with qualitative feedback in
which respondents emphasized issues such as pad hardness, insufficient elasticity, and limited
wound variation. Therefore, the quantitative results complement the qualitative findings, reinforcing
the urgency of product refinement before widespread implementation in nursing education.

Qualitative Analysis Results

The qualitative findings are presented in the form of emerging themes that reflect respondents’
experiences and perceptions regarding material realism, usability, and the need for product
improvement. A summary of these themes can be seen in Fig.A3.
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Figure A3. Thematic map of nursing experiences and perceptions of the suture training pad,
showing three main themes: Realistic Material and Pad Construction, Usability and Context of Use,
and Needs for Product Improvement.
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Theme 1. Realistic Material and Pad Construction

Most respondents considered the suture pad to be quite realistic in resembling human skin, although
some complained that it felt hard and the needle drag was too heavy. Elasticity and thickness also
played a role in their experience.

RO1: "In my opinion, the pad's texture doesn't resemble real skin. However, for learning
purposes, I think it's quite good, but it needs improvement to more realistically mimic the

elasticity of human skin."

RO3: "When the needle is inserted, the pad lacks elasticity, is a bit stiff, and requires

more force when suturing.”

ROS5: "The surface is a bit hard, so the initial puncture is difficult.”

RO6: "It feels less natural because the material is too dense."

Theme 2. Usability & Context of Use
Respondents found the pad to be practical and easy to use during the practical sessions. The
equipment was considered hygienic and relatively affordable, although some comments were made
regarding anatomical accuracy.
R09: "It's very easy to prepare, so it's quick to use during practical sessions."
R10: "After training, it's difficult to clean because the material is rubber-like and makes
the suture thread sticky if any thread fragments remain."”
R11: "I feel the anatomical proportions aren't very accurate.”
R12: "This tool is practical and hassle-free to use in the lab."”
R14: "It has good accessibility; it's available in the lab whenever needed."

Theme 3. Needs for Product Improvement
Several respondents provided suggestions for product development, including the use of softer
materials, multiple layers of skin, variations in wound care, and instructor involvement in providing
feedback.
RO1: "For future production, we could differentiate the elasticity levels of the suture
pads, as human skin has different elasticity levels. For example, the palms and soles
are slightly harder, while the back is softer. So, a future suggestion would be to have
different areas of elasticity within each suture pad."”
R21: "If possible, make it softer to make it more skin-like."
R22: "There needs to be a dermis and subcutaneous layer for more realistic results.”
R23: "The wound model is monotonous; it would be better to have irregular lacerations."
R26: "It would be better if there were modifications with layers."
R27: "The available wounds lack variety, there should be irregular lacerations."
R28: "The needle drag is sometimes too heavy, making it difficult to puncture.”
R29: "The wound visualization could be improved, for example, by adding red to create a
more realistic visualization of the wound, similar to a wound on the human body."
R30: "Generally, it's good, but the material and shape of the wound still need
improvement."

DISCUSSION

The results of this study show that 96.7% of nurses recommended revision and improvement of the
suture pad, while 3.3% considered it very suitable for continued use. These findings indicate that
although the suture pad supports learning, deficiencies in its materials and construction remain,
influencing user perceptions. The results align with previous research demonstrating that the quality

of simulation materials is a critical determinant of acceptance and effectiveness in clinical skills
training (Hilton & Monaghan, 2018; Szabelski & Karpinski, 2024).

The first theme of the qualitative analysis emphasized the realism of the pad’s material and
construction. Respondents noted that the pad felt hard and stiff, requiring additional force during
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needle insertion. They also considered its elasticity and thickness inadequate to simulate human
skin. Prior studies have shown that simulations with unrealistic textures reduce the quality of
students’ learning experiences by limiting the authenticity of practice. These findings underscore
the need to improve material realism as a critical aspect of product refinement (Faris et al., 2022;
Nur et al., 2025).

The second theme, related to usability, indicated that respondents perceived the suture pad as
practical, easy to use, hygienic, and affordable. Nevertheless, they reported challenges in cleaning
and noted inaccuracies in anatomical proportions. These findings suggest that although the suture
pad provides accessible training in the laboratory, refinement in anatomical detail remains
necessary. An effective simulation should combine ease of use with realistic anatomical
representation to optimize the development of students’ clinical skills (Kuzu, 2022a; Randhawa et
al., 2024).

The third theme emphasized the need for product improvement. Respondents recommended that the
pads incorporate varying elasticity according to body regions, the addition of a dermis—
subcutaneous layer, and irregular laceration patterns. Such input is significant, as variation in
simulation design enables students to practice skills across diverse clinical scenarios. Providing
diversity in simulation media enhances students’ adaptability in managing different patient
conditions in real clinical settings (Gusman, 2012; Szarmach et al., 2017).

The quantitative results, which showed a high rate of revision recommendations (96.7%), reinforce
the qualitative findings that respondents perceived significant deficiencies in the suture pad. These
findings indicate a gap between the recognized benefits of practicality and hygiene and user
expectations regarding material realism and wound variation. Prior research affirms that continuous
revision and innovation in simulation media are essential to maintain relevance and effectiveness in
supporting clinical skills curricula (Allen et al., 2018; Halim et al., 2024).

In terms of learning impact, respondents acknowledged that the use of suture pads enhances wound
suturing skills, time efficiency, and student confidence. The lack of material realism, however,
remains a barrier to delivering an immersive clinical experience. Prior studies suggest that
simulation media must support technical proficiency while also providing authenticity to real-world
practice to ensure optimal skill transfer (Antonopoulos et al., 2023; Baillie et al., 2020).

Overall, the combination of qualitative and quantitative results confirms that the suture pad has
potential as a learning material for nurs education but requires significant refinement. Future studies
should focus on improving material quality, incorporating wound variations, and refining
anatomical detail to align with the needs of clinical nursing education. Prior research demonstrates
that the effectiveness of medical simulation is determined by the level of realism, diversity of
scenarios, and integration of instructor feedback in supporting the learning process (Dennis et al.,
2016; Khan et al., 2003).

CONCLUSION

This study demonstrates that the suture pad has good potential as a training medium for nursing
students to practice wound suturing skills. However, further development is still required to make it
more closely resemble real clinical conditions. Most respondents perceived the tool as beneficial in
improving technical skills, time efficiency, and confidence in performing suturing procedures,
although several limitations were identified in terms of material realism, elasticity, and variation of
wound models. Overall, both quantitative and qualitative findings emphasize the need for
significant improvements in the design and materials of the suture pad, including enhanced softness,
the addition of more realistic skin layers, and greater diversity of wound types to improve clinical
training effectiveness.
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