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Retention refers to an individual's ability to retain or recall information, knowledge,
or skills acquired through learning. Proficiency in performing Cardiopulmonary
Resuscitation (CPR) is essential for high school students to enhance their
preparedness for emergencies. One of the most straightforward CPR techniques for
laypersons is CPR Hands-Only. This study aims to identify the factors influencing the
post-training self-assessed perceived retention of CPR skills among high school
students. A cross-sectional approach was employed, involving 111 high school
students participating in a CPR Hands-Only training program. Participants were
selected using a purposive sampling technique. Data were collected using structured
self-assessment questionnaires to evaluate age, gender, class level, history of
witnessing heart attacks, prior CPR training, knowledge, confidence, and perceived
skill retention. Multivariate logistic regression was used for data analysis. Class level,
knowledge, and confidence are found to influence CPR skill retention (p<0.05)
significantly. 76.6% of participants have reported perceiving themselves as capable
of retaining CPR skills, with most demonstrating moderate to high levels of
knowledge and confidence. Age and gender do not have a significant impact, and prior
exposure to heart attacks or CPR training also shows no notable effect on skill
retention. The findings indicate that educational level, knowledge enhancement, and
confidence-building are critical factors for successful CPR skill retention. Adapting
training methods to these factors can improve training effectiveness and emergency
preparedness, particularly in regions like Indonesia, where CPR training is not yet
routinely integrated into school programs.
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Retensi adalah kemampuan seseorang untuk mempertahankan atau mengingat
kembali informasi, pengetahuan, atau keterampilan yang telah dipelajari. Kemahiran
melakukan Resusitasi Jantung Paru (RJP) perlu dimiliki oleh siswa sekolah menengah
untuk meningkatkan kesiapan mereka menghadapi situasi darurat. Salah satu teknik
RJP sederhana untuk kaum awam adalah dengan metode CPR Hands-Only. Tujuan
penelitian yaitu mengidentifikasi faktor-faktor yang memengaruhi persepsi retensi
keterampilan CPR yang dinilai sendiri oleh siswa sekolah menengah setelah
mengikuti pelatihan. Pendekatan Cross-Sectional dilakukan dengan melibatkan 111
siswa dari sekolah menengah atas yang telah mengikuti program pelatihan CPR
Hands-Only. Partisipan dipilih dengan menggunakan teknik purposive sampling. Data
dikumpulkan  menggunakan  Kkuesioner  self-assessment terstruktur  untuk
mengidentifikasi faktor-faktor seperti usia, jenis kelamin, tingkatan kelas, riwayat
melihat serangan jantung, pelatihan RJP sebelumnya, pengetahuan, kepercayaan diri,
dan persepsi retensi keterampilan. Analisis dilakukan dengan menggunakan regresi
logistik. Hasil penelitian menunjukan tingkat kelas, pengetahuan, dan kepercayaan
diri secara signifikan memengaruhi retensi keterampilan RJP (p<0.05). Sebanyak
76,6% peserta melaporkan bahwa mereka merasa mampu mempertahankan
keterampilan RJP, dengan mayoritas menunjukkan tingkat pengetahuan dan
kepercayaan diri yang sedang hingga tinggi. Usia dan jenis kelamin tidak memiliki
pengaruh signifikan, sementara paparan sebelumnya terhadap serangan jantung dan
pelatihan RJP sebelumnya juga tidak menunjukkan dampak signifikan terhadap
retensi keterampilan. Kesimpulan penelitian menunjukkan bahwa tingkat pendidikan,
peningkatan pengetahuan, dan pengembangan kepercayaan diri adalah faktor kunci
dalam keberhasilan retensi keterampilan RJP. Penyesuaian metode pelatihan sesuai
faktor-faktor ini dapat meningkatkan efektivitas pelatihan dan kesiapsiagaan darurat.
Studi ini memberikan panduan penting untuk pengembangan kurikulum pelatihan
RJP, terutama di wilayah seperti Indonesia, di mana pelatihan RJP belum menjadi
bagian rutin dalam program sekolah.
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INTRODUCTION

Cardiopulmonary resuscitation (CPR) is a vital life-saving skill that significantly improves
survival rates in cases of cardiac arrest. Globally, CPR training is increasingly integrated into secondary
school curricula as part of public health initiatives. Nurses play a pivotal role in advocating for and
facilitating such training programs, which prepare students not only for emergencies but also instill a
sense of responsibility and readiness to act in life-threatening situations (Nordheim, 2019; Salvatierra et
al., 2017; Wilks & Pendergast, 2017).

Hands-only CPR, which involves chest compressions without mouth-to-mouth resuscitation, is
particularly suitable for high school students. Its simplicity and effectiveness make it an ideal method
for individuals without extensive medical training (Barsom et al., 2020; Magid et al., 2018). Research
has shown that equipping adolescents with practical emergency response skills, such as hands-only CPR,
significantly increases bystander intervention rates and improves survival outcomes in cardiac
emergencies. Consequently, several countries have mandated CPR training in schools as part of their
public health strategies (Nordheim, 2019).

In Indonesia, however, CPR training for high school students, including hands-only CPR, is not
yet routinely implemented within the educational curriculum (Sutono & Achmad, 2020). This gap is
particularly concerning given that CVD is the leading cause of mortality in the country, with deaths
rising by 126% between 1990 and 2019 (Muharram et al., 2024). In West Java, including West Bandung,
CVD rates mirror national trends, contributing significantly to mortality and morbidity (Muharram et
al., 2024). Despite this burden, health education in Indonesian schools tends to focus on topics like
reproductive health and drug prevention, leaving critical life-saving skills such as CPR largely
unaddressed. This absence limits students’ preparedness to respond effectively in emergencies,
highlighting the need for structured CPR training programs in schools (Achmad, 2020; Ruing et al.,
2023).

The effectiveness of such training programs, however, depends not only on their availability but
also on the factors influencing students’ ability to retain CPR skills over time. Retention of skills,
including CPR, is influenced by various individual and contextual factors. Previous research provides a
theoretical foundation for understanding how age, gender, educational level, prior experiences,
knowledge, and confidence influence learning outcomes and perceived retention. Age is hypothesized
to influence the perceived retention of CPR skills. Developmental theories suggest that cognitive and
physical growth during adolescence enhances the ability to comprehend and execute complex skills
(Mpotos & Iserbyt, 2017; Nebsbjerg et al., 2018; Papalexopoulou et al., 2014). Younger students may
face challenges in performing CPR effectively due to physical limitations, whereas older students, who
are cognitively and physically more mature, are expected to demonstrate higher retention levels.

Gender differences in learning styles and emotional attentiveness may also impact perceived
skill retention (Dong et al., 2023). Research suggests that females may engage more deeply with
training, potentially leading to better retention, while gender-segregated environments might further
enhance skill acquisition (Sopka et al., 2013). Educational progression, particularly class level, is
another factor hypothesized to influence CPR skill retention. As students advance in their education,
they gain cognitive maturity and preparedness, which may positively affect retention (Chamdawala et
al., 2021; Nord, 2017; Watanabe et al., 2017). Older students are expected to retain CPR skills more
effectively due to their advanced understanding and receptiveness to training (Rankin et al., 2020;
Unnikrishnan & Stanly, 2022).
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Experiences with medical emergencies, such as witnessing heart attack incidents, are believed
to play a motivational role in reinforcing the importance of CPR skills and enhancing retention. Theories
of experiential learning suggest that real-life exposure to emergencies fosters deeper understanding and
improved retention. This motivational factor may be particularly relevant for students exposed to such
incidents. Previous CPR training is expected to have a positive influence on perceived retention. Studies
show that regular retraining enhances both knowledge and confidence, ensuring skill retention over time
(Kardong-Edgren et al., 2020; Saad et al., 2019; Watanabe et al., 2017). Repeated exposure to CPR
training reinforces skills and builds a stronger foundation for retention.

Family medical history, especially regarding heart conditions, may also influence students’
perception of the importance of CPR training, potentially enhancing retention. Students with a family
history of cardiac conditions may perceive CPR skills as more personally relevant, which could
strengthen their motivation to retain these skills (Cartledge et al., 2018; Lavie et al., 2016). Knowledge
has consistently been identified as a critical predictor of CPR skill retention. A strong theoretical
understanding supports the ability to recall and apply CPR techniques (Legoux et al., 2021;
Papalexopoulou et al., 2014; Zenani et al., 2022). Students with higher levels of knowledge are more
likely to retain these lifesaving skills effectively. Finally, confidence is hypothesized to play a pivotal
role in skill retention. Confidence, often developed through simulation training and regular practice,
directly influences a student’s willingness and ability to apply CPR skills in real-life situations (Barsom
et al., 2020; Mather & McCarthy, 2021). Enhanced confidence is therefore considered essential for
improving retention and practical application of CPR techniques.

This study has investigated the influence of these factors on students’ self-assessed perceived
retention of CPR skills following hands-only CPR training. By identifying these influences, this research
hopefully contributes to the development of tailored CPR training programs that address the unique
needs of Indonesian high school students.

METHOD
Type of Research

A cross-sectional study was conducted in a public high school in Bandung Barat, Indonesia, in
accordance with the STROBE guidelines for reporting cross-sectional studies. The focus is on assessing
the factors influencing the retention of hands-only skills in CPR among high school students. The setting
offered a direct context for evaluating the research objectives in an environment where CPR training is
relevant and critical.

The study aims to investigate the influence of several factors on the perceived retention of CPR
skills among high school students. These factors are age, gender, class level, history of witnessing heart
attack incidents, prior CPR hands-only training, knowledge, and confidence. Specifically, the study has
tested the following hypotheses:

H1: Age influences the perceived retention of CPR hands-only skills among Indonesian high

school students.

H2: Gender influences the perceived retention of CPR hands-only skills among Indonesian high

school students.

H3: Class level influences the perceived retention of hands-only skills in CPR among

Indonesian high school students.

H4: Previous exposure to heart attack incidents influences the perceived retention of CPR

hands-only skills among Indonesian high school students.

H5: Prior CPR hands-only training influences the perceived retention of CPR hands-only skills

among Indonesian high school students.

H6: Knowledge influences the perceived retention of hands-only skills in CPR among

Indonesian high school students.

H7: Confidence influences the perceived retention of CPR hands-only skills among Indonesian

high school students.
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Place and Time of Research

The research was conducted at a public high school in Bandung Barat, Indonesia. The study
focused on participants in a CPR hands-only training program held on December 4th and 5th, 2023.
Participants were recruited a week before the training, and data collection was conducted immediately
following the program.

Population and Sample

The study included 111 students from Grades 10 and 11. The sample size was determined based
on statistical power and feasibility considerations. Participants were chosen using a purposive sampling
method, ensuring that only those who met the study's specific inclusion criteria were included.
Participants were chosen based on their enrolment and completion of a hands-only CPR training
program conducted as part of the research. This training program was opened to all students in Grades
10 and 11, and recruitment was carried out through an announcement at the school one week before the
training. Participants were eligible if they were students in Grades 10 and 11 of the selected high school
in Bandung Barat. They had voluntarily registered for and completed the two-day hands-only CPR
training program conducted as part of the study and were present during the post-training data collection.
Students were excluded if they did not attend the full training program, were absent during the data
collection period, or failed to provide informed consent from their parents or guardians along with their
assent.

Data Collection

Data were collected using a structured questionnaire designed on a Likert scale, administered
to students after participating in a hands-only CPR training session. This session included instructor
guidance, hands-on practice, and real-time feedback, integral for effective skill acquisition and
confidence building. The 25-item questionnaire assessed demographics, history of witnessing heart
attacks, prior CPR training, CPR knowledge (10 items), confidence (8 items), and skill retention
perceptions (7 items). The primary objective of the data collection was to identify the factors influencing
the post-training self-assessed perceived retention of CPR skills among high school students. This
involved analysing the influence of age, gender, class level, history of witnessing heart attack incidents,
prior CPR hands-only training, knowledge, and confidence on the perceived retention of CPR hands-
only skills. Subject matter experts reviewed and refined the questionnaire to ensure its validity. The
reliability of the instrument was established with a Cronbach’s alpha of 0.818 for the CPR-related items,
indicating a high level of internal consistency and reliability.

Data Analysis and Processing

In this study, logistic regression analysis using SPSS 26 investigated how various independent
variables affected CPR hands-only skill retention. Age, knowledge, and confidence levels were analyzed
as continuous and categorical variables based on their relevance and distribution, while gender, class
level, heart attack exposure, and previous CPR training were included as binary or nominal variables.
The binary logistic regression model was chosen due to the dichotomous nature of the dependent
variable (high vs. low retention), allowing for an analysis of both continuous and categorical predictors.
The study's design and data collection methods were structured to minimize potential sources of bias.

To ensure the robustness of our findings, the model's fit was assessed using the Hosmer and
Lemeshow test, with a resulting p-value of .279 indicating a good fit. The model's explanatory power
was evaluated using the Cox & Snell R Square (.310) and Nagelkerke R Square (.467), which suggested
that a significant portion of the variance in CPR skill retention was explained by the predictors in the
model. Additionally, subgroup analyses and interactions were examined to understand different impacts
across demographics, and missing data were addressed using standard imputation methods. This
comprehensive approach ensured a thorough examination of the factors influencing CPR skill retention
among high school students.

Ethical Considerations
Ethical approval was obtained from the Indonesian Research Ethics and Health Development
Committee (Approval Number 350/KEPK-FIK.UNAI/EC/XI1/23). This study was conducted with strict
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adherence to ethical standards, ensuring the protection of participant rights and well-being. Informed
consent was obtained from each participant, with a clear explanation of the study's purpose, procedures,
and their right to withdraw at any time. Participant confidentiality and anonymity were rigorously
maintained, with personal identifiers removed or altered in all study documents and data securely stored
with restricted access.

RESULT

In this study, the factors influencing the retention of CPR hands-on skills among high school
students in Bandung Barat, Indonesia, have been investigated. The analysis has included an examination
of both demographic characteristics and specific CPR-related variables, as well as a comprehensive
evaluation of various predictors using multivariate logistic regression.

The study involves 111 Indonesian high school students, with a small number of participants
(n=2) having missing data for certain variables of interest (age and previous CPR training). Despite this,
the demographic profile presented in Table 1 reflects a diverse group. The largest age group is 16 years
old, making up 55.0% of the participants, a critical age for developing skills like CPR.

Notably, the gender distribution is predominantly female, with females constituting 82.9% of
the sample. This significant lean towards female participants reflects gender dynamics in educational
settings and may also indicate a greater interest or participation rate among female students in CPR
training programs. This observation warrants further exploration into gender-specific motivations and
learning styles in CPR education.

Table 1. Demographic profile and CPR-related characteristics of high school students

Characteristic Total N=111 (%)
Age

15 years 16 (14.4)
16 years 61 (55.0)
17 years 34 (30.6)
Gender

Male 19 (17.1)
Female 92 (82.9)
Class Level

Grade 10 60 (54.1)
Grade 11 51 (45.9)
Witnessed a Heart Attack

Yes 6 (5.4)

No 105 (94.6)
Previous CPR Training

Yes 8(7.2)

No 103 (92.8)
Knowledge Level

Low 10 (9)
Moderate 69 (62.2)
High 32 (28.8)

Confidence Level

Low 30 (27)
Moderate 68 (61.3)
High 13 (11.7)
Retention of CPR Skills

Low 26 (23.4)
High 85 (76.6)
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In terms of educational background, a slight majority (54.1%) of the students are in Grade 10.
This distribution between Grades 10 and 11 provides an opportunity to examine how CPR skill retention
might vary with educational progression within high school. Regarding exposure to real-life medical
emergencies, only a small percentage (5.4%) of students have witnessed a heart attack, which may
influence their perception of the immediacy and relevance of CPR skills. Prior experience with CPR
training is also relatively low, with only 7.2% having undergone previous training. This underscores the
potential impact of initial CPR training on knowledge and skill retention among high school students.

When considering CPR-related knowledge, a majority of students (62.2%) report moderate
levels, while a notable proportion (28.8%) exhibit high knowledge. This variance in knowledge levels
presents an opportunity to understand how knowledge impacts skill retention and confidence in
performing CPR. Confidence levels varied among the participants, with most indicating moderate
confidence (61.3%) in performing CPR. Understanding these confidence levels is crucial, as they likely
influence the student's ability and willingness to apply CPR skills in real-life scenarios. Significantly, a
substantial 76.6% of students demonstrate high retention of CPR skills, indicating the potential
effectiveness of CPR training programs. This high rate of skill retention is a promising indicator of the
impact of CPR education in high schools and its potential to equip students with lifesaving skills.

Based on these findings, further exploration has been conducted into how these and other factors
collectively influence CPR skill retention. Multivariate logistic regression analysis has been employed
to provide deeper insights into the complex interplay among these variables.

Multivariate Analysis of Predictor Variables and Retention

The logistic regression analysis, summarized in Table 2, has delved into how different factors
impact CPR skill retention. The 'B (Coefficient)' represents the impact of each predictor variable on the
likelihood of high CPR skill retention. A negative coefficient suggests a decrease, while a positive
coefficient indicates an increase in this likelihood. The 'Sig. (P-value)' indicates the statistical
significance of each predictor, with values less than 0.05 generally considered significant. The 'Exp(B)
(Odds Ratio)' shows how much the odds of high CPR skill retention increase (if more than 1) or decrease
(if less than 1) with a one-unit increase in the predictor.

Table 2. Logistic regression analysis of factors influencing CPR hands-only skill retention

Predictor B S.E. Wald Sig. (P- Exp(B) 95% C.I. for

Variables (Coefficient) (Standard value) (Odds EXP(B)
Error) Ratio)

Age -0.245 0.558 0.193 0.661 0.783 0.262 to 2.336

Gender -1.394 0.994 1.965 0.161 0.248 0.035t01.741

Class Level -1.779 0.812 4.797  0.029 0.169 0.034 t0 0.829

Witnessed a -18.465 16110.562 0.000  0.999 0.000 0.000 to -

Heart Attack

Previous CPR -1.335 1.196 1.245 0.264 0.263 0.025t0 2.744

Training

Knowledge 2.873 0.832 11.916 0.001 17.683 3.461 t0 90.344

Level

Confidence 2.369 0.792 8.943  0.003 10.687 2.262 to 50.485

Level

Age and gender do not significantly impact retention, as shown by their coefficients and non-
significant p-values (Age: coefficient -0.245, p = 0.661; Gender: coefficient -1.394, p = 0.161). Class
level is a significant factor, with a coefficient of -1.779 and a p-value of 0.029, indicating its substantial
effect on retention. Other factors like witnessing a heart attack, previous CPR training, and family
history of heart attacks do not show significant effects on retention. In contrast, knowledge (coefficient
2.873, p = 0.001) and confidence (coefficient 2.369, p = 0.003) are significant predictors, suggesting
their strong correlation with improved retention of CPR skills.
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This analysis highlights that while certain demographic factors like age and gender do not
significantly influence CPR skill retention, educational factors, particularly class level, knowledge, and
confidence, play a crucial role. These findings provide a foundational understanding of the key variables
affecting CPR skill retention, which is discussed further in the following section.

DISCUSSION

This study, focusing on CPR hands-only skill retention among high school students in Bandung
Barat, Indonesia, offers valuable contributions to the understanding of factors influencing skill retention.
These insights hold significance in both local and broader contexts of CPR education.

Investigating the role of age in skill retention reveals that it is not a significant factor, which
counters the initial hypothesis and suggests a more nuanced relationship between age and skill retention
(Everett-Thomas et al., 2016; Halm & Crespo, 2018). This outcome contrasts with previous research
advocating better retention among older individuals or those with higher education levels (Nebsbjerg et
al., 2018; Papalexopoulou et al., 2014). Instead, it aligns with studies highlighting the efficacy of
untrained younger individuals in performing dispatcher-directed CPR, thus questioning the impact of
age (Beard et al., 2015). The absence of a direct correlation between younger age and skill retention,
despite its association with longer CPR duration (Khan et al., 2014), underscores the complexity of this
relationship and the necessity for further research to unravel age-related influences (Bingham et al.,
2015).

The investigation then turns to gender as a potential influencer of skill retention. Contrary to the
hypothesis, gender is found to have no significant effect. These findings challenge existing perceptions
about the role of gender in skill retention and underscore the need for a reevaluation of gender-related
aspects in CPR training. It also prompts further research to elucidate the lack of observed gender
differences (Everett-Thomas et al., 2016; Papalexopoulou et al., 2014). While some studies support this
finding by indicating negligible gender differences in skill retention (Kramer et al., 2015), others suggest
gender-specific influences on CPR performance (Gegenfurtner, 2020), highlighting a gap that warrants
additional exploration, especially in the context of women's representation in related training studies
(Kambic & Lainscak, 2020).

The analysis subsequently has focused on the influence of class level, revealing significant
effects on skill retention. Notably, Grade 10 students have different retention rates from Grade 11
students. This finding confirms the initial hypothesis and indicates the importance of considering
educational stages in CPR training. The variance in retention rates may be attributed to cognitive and
educational development differences, with older students exhibiting enhanced long-term skill retention.
This aligns with studies suggesting that cognitive maturity positively impacts skill retention (Rankin et
al., 2020; Unnikrishnan & Stanly, 2022).

Interestingly, while grade level significantly has influenced skill retention, age does not. This
may be attributed to the narrow age range of participants, which limits variability and the ability to
detect age-related effects. Grade level, however, represents more than chronological age, encompassing
differences in educational exposure, cognitive development, and problem-solving experiences (Barsom
etal., 2020; Halm & Crespo, 2018). These factors likely account for the higher retention observed among
Grade 11 students. Older students in advanced grades also benefit from greater academic maturity,
refined learning strategies, and stronger critical thinking abilities, all of which enhance skill retention
(Chamdawala et al., 2021; Watanabe et al., 2017).

Another dimension explored is the impact of real-life experiences, such as witnessing a heart
attack, on skill retention. Contrary to the hypothesis, witnessing a heart attack does not significantly
influence skill retention. This finding challenges the expectations set by Kolb's experiential learning
theory. It suggests that the emotional impact and complexities of processing traumatic events,
particularly in adolescents, might overshadow the benefits of experiential learning in this context (Fraser
et al., 2017). The emotional stress and cognitive demands associated with processing a traumatic event
may potentially hinder the ability to consolidate and retain CPR skills effectively (Fraser et al., 2017).

Further examination has revealed that previous CPR training does not significantly affect long-
term skill retention among high school students, diverging from the initial hypothesis. This outcome
implies that factors beyond the frequency of initial training might influence retention. The need for
refresher training to maintain skills is highlighted, despite the complex relationship between training
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history, knowledge, self-efficacy, and CPR skill application (Lund-Kordahl et al., 2019). Nonetheless,
the importance of incorporating first aid and CPR training into school curricula remains clear, with a
focus on practical content and regular refreshers being crucial (Wilks & Pendergast, 2017).

The study also has considered the role of personal factors, such as family history of heart
conditions, in skill retention. Surprisingly, it is found that a family history of heart attacks does not
significantly influence CPR skill retention. This suggests that personal relevance, like a family history
of heart conditions, may not be as motivating for learning and retaining CPR skills as previously thought.
Despite existing research indicating increased engagement in CPR training among individuals with a
direct connection to cardiac conditions (Cartledge et al., 2018; Lavie et al., 2016), and family health
backgrounds influencing health education approaches (Notara et al., 2018), these factors do not
necessarily translate into better skill retention in this study.

Attention is then turned to the foundational element of knowledge in CPR skill retention.
Aligning with the hypothesis, knowledge emerges as a crucial predictor. This finding resonates with
studies that identify a deeper understanding of CPR as key to effective retention and application (Legoux
etal., 2021; Papalexopoulou et al., 2014). Evidence suggests that CPR training enhances knowledge and
skill levels, thereby directly influencing retention (Zenani et al., 2022). The effectiveness of early and
regular training in improving knowledge and practical skills is further highlighted, with studies showing
that such training boosts competence and confidence (Alhareeri et al., 2023; Yeow et al., 2021). The
success of comprehensive CPR courses in enhancing both theoretical and practical knowledge
underscores the value of diverse training methods (Vargas-Sanchez et al., 2021).

Finally, the study emphasizes the significant role of confidence in influencing CPR skill
retention. Confidence is identified as a key predictor, supporting the hypothesis that it extends beyond
performance to influence retention. This aligns with the theory of self-efficacy (Bandura, 1997),
suggesting that individuals with higher confidence are more effective in applying their CPR skills. The
importance of fostering confidence in CPR training, particularly for high school students, is underlined.
Additional research reinforces the direct connection between confidence and CPR proficiency (Lund-
Kordahl et al., 2019). Methods such as simulation training and high-fidelity environments have been
shown to significantly enhance confidence, thereby improving both immediate and long-term skill
retention. The necessity of repeated practice and reinforcement in boosting confidence and skill retention
is emphasized, highlighting the value of innovative, practical training approaches (Tivener & Gloe,
2015; Watanabe et al., 2017).

CONCLUSION AND SUGGESTION

This study sheds light on the factors affecting perceived CPR hands-only skill retention among
high school students in Bandung Barat, Indonesia. Key findings reveal that class level, knowledge, and
confidence are more critical than age and gender in influencing perceived CPR skill retention. The
unexpected lack of impact from prior CPR training and witnessing heart attacks highlights the need for
re-evaluating CPR training methods in schools. These findings hopefully provide a valuable guide for
developing effective CPR training programs tailored to students' educational and psychological needs.
By focusing on these key areas, CPR training can be optimized to ensure that students not only learn but
also retain these life-saving skills.

Nurses, as key educators in health promotion and emergency care, are ideally positioned to lead
strategically designed school-based CPR programs that prioritize building students' confidence and
knowledge through regular, hands-on practice. By leveraging their expertise, nurses can ensure that
training is both clinically accurate and educationally effective, ultimately enhancing long-term skill
retention and improving community emergency response. Future research can adopt a mixed-methods
approach with diverse populations, incorporating observational approaches to evaluate actual skill
retention and performance over time. Longitudinal designs can be utilized to track retention trends while
also considering socioeconomic factors and the inclusion of additional CPR techniques, such as
Automated External Defibrillator (AED) use.

276 http://jurnal.poltekkesmamuju.ac.id/index.php/m


http://jurnal.poltekkesmamuju.ac.id/index.php/m

Volume 10, Number 3, December 2024 Factors influencing Perceived CPR hands-only skill ...

REFERENCES

Achmad, B. F. (2020). Effect of cardiopulmonary resuscitation training towards cardiac arrest
emergency knowledge upon students at Student Health Association of Universitas Gadjah Mada,
Indonesia. International Journal of Research in Medical Sciences, 8(10), 3463.
https://doi.org/10.18203/2320-6012.ijrms20204217

Alhareeri, A. A., Alanazi, T. M., Alhantoushi, M. F., Alshehri, K. A., Alhassan, K. Z., & Alnakhli, H.
A. (2023). Awareness and Perception of Cardiopulmonary Resuscitation (CPR) among Young
Adolescents in Riyadh: A Cross-Sectional Study. Journal of Medical Research and Surgery, 4(1),
1-4. https://doi.org/10.52916/jmrs234096

Bandura, A. (1997). Self-efficacy: The exercise of control. W.H. Freeman.

Barsom, E. Z., Duijm, R. D., Dusseljee-Peute, L. W. P., Landman-van der Boom, E. B., van Lieshout,
E. J., Jaspers, M. W., & Schijven, M. P. (2020). Cardiopulmonary resuscitation training for high
school students using an immersive 360-degree virtual reality environment. British Journal of
Educational Technology, 51(6), 2050-2062. https://doi.org/10.1111/bjet.13025

Beard, M., Swain, A., Dunning, A., Baine, J., & Burrowes, C. (2015). How effectively can young people
perform dispatcher-instructed cardiopulmonary resuscitation without training? Resuscitation, 90,
138-142. https://doi.org/10.1016/j.resuscitation.2015.02.035

Bingham, A. L., Sen, S., Finn, L. A., & Cawley, M. J. (2015). Retention of Advanced Cardiac Life
Support Knowledge and Skills Following High-Fidelity Mannequin Simulation Training.
American Journal of Pharmaceutical Education, 79(1), 12. https://doi.org/10.5688/ajpe79112

Cartledge, S., Finn, J., Bray, J. E., Case, R., Barker, L., Missen, D., Shaw, J., & Stub, D. (2018).
Incorporating cardiopulmonary resuscitation training into a cardiac rehabilitation programme: A
feasibility study. European Journal of Cardiovascular Nursing, 17(2), 148-158.
https://doi.org/10.1177/1474515117721010

Chamdawala, H., Meltzer, J. A., Shankar, V., Elachi, D., Jarzynka, S. M., & Nixon, A. F. (2021).
Cardiopulmonary resuscitation skill training and retention in teens (CPR START): A randomized
control trial in high school students. Resuscitation Plus, 5(November 2020), 100079.
https://doi.org/10.1016/j.resplu.2021.100079

Dong, H., Liu, X., & Zhou, Z. (2023). Influential factors for gender differences in L2 learning. Journal
of Education, Humanities and Social Sciences, 8, 947-955. https://doi.org/10.54097/ehss.v8i.4385

Everett-Thomas, R., Turnbull-Horton, V., Valdes, B., Valdes, G. R., Rosen, L. F., & Birnbach, D. J.
(2016). The influence of high fidelity simulation on first responders retention of CPR knowledge.
Applied Nursing Research, 30, 94-97. https://doi.org/10.1016/j.apnr.2015.11.005

Fraser, K., MacKenzie, D., & Versnel, J. (2017). Complex Trauma in Children and Youth: A Scoping
Review of Sensory-Based Interventions. Occupational Therapy in Mental Health, 33(3), 199-216.
https://doi.org/10.1080/0164212X.2016.1265475

Gegenfurtner, A. (2020). Testing the gender similarities hypothesis: differences in subjective task value
and motivation to transfer training. Human Resource Development International, 23(3), 309-320.
https://doi.org/10.1080/13678868.2018.1449547

Halm, M., & Crespo, C. (2018). Acquisition and Retention of Resuscitation Knowledge and Skills:
What’s Practice Have to Do With It? American Journal of Critical Care, 27(6), 513-517.
https://doi.org/10.4037/ajcc2018259

Kambic, T., & Lainscak, M. (2020). Exercise training in cardiovascular disease: are we closing the
gender gap? European Journal of Preventive Cardiology, 27(19), 2057-2058.
https://doi.org/10.1177/2047487319864180

Kardong-Edgren, S., Oermann, M. H., Jastrzembski, T. S., Krusmark, M. A., Gluck, K. A., Molloy, M.
A., Miller, C. W., Webb, S., Frost, E., & Sarasnick, J. A. (2020). Baseline Cardiopulmonary
Resuscitation Skill Performance of Nursing Students Is Improved After One Resuscitation Quality
Improvement Skill Refresher. Journal for Nurses in Professional Development, 36(2), 57-62.
https://doi.org/10.1097/NND.0000000000000614

Khan, A. M., Kirkpatrick, J. N., Yang, L., Groeneveld, P. W., Nadkarni, V. M., & Merchant, R. M.
(2014). Age, Sex, and Hospital Factors Are Associated With the Duration of Cardiopulmonary
Resuscitation in Hospitalized Patients Who Do Not Experience Sustained Return of Spontaneous
Circulation. Journal of the American Heart Association, 3(6).

277 http://jurnal.poltekkesmamuju.ac.id/index.php/m


http://jurnal.poltekkesmamuju.ac.id/index.php/m
https://doi.org/10.18203/2320-6012.ijrms20204217
https://doi.org/10.52916/jmrs234096
https://doi.org/10.1111/bjet.13025
https://doi.org/10.1016/j.resuscitation.2015.02.035
https://doi.org/10.5688/ajpe79112
https://doi.org/10.1177/1474515117721010
https://doi.org/10.1016/j.resplu.2021.100079
https://doi.org/10.54097/ehss.v8i.4385
https://doi.org/10.1016/j.apnr.2015.11.005
https://doi.org/10.1080/0164212X.2016.1265475
https://doi.org/10.1080/13678868.2018.1449547
https://doi.org/10.4037/ajcc2018259
https://doi.org/10.1177/2047487319864180
https://doi.org/10.1097/NND.0000000000000614

Volume 10, Number 3, December 2024 Factors influencing Perceived CPR hands-only skill ...

https://doi.org/10.1161/JAHA.114.001044

Kramer, C. E., Wilkins, M. S., Davies, J. M., Caird, J. K., & Hallihan, G. M. (2015). Does the sex of a
simulated patient affect CPR? Resuscitation, 86, 82-87.
https://doi.org/10.1016/j.resuscitation.2014.10.016

Lavie, C. J., Menezes, A. R., De Schutter, A., Milani, R. V., & Blumenthal, J. A. (2016). Impact of
Cardiac Rehabilitation and Exercise Training on Psychological Risk Factors and Subsequent
Prognosis in Patients With Cardiovascular Disease. Canadian Journal of Cardiology, 32(10),
S365-S373. https://doi.org/10.1016/j.cjca.2016.07.508

Legoux, C., Gerein, R., Boutis, K., Barrowman, N., & Plint, A. (2021). Retention of Critical Procedural
Skills After Simulation Training: A Systematic Review. AEM Education and Training, 5(3).
https://doi.org/10.1002/aet2.10536

Lund-Kordahl, 1., Mathiassen, M., Melau, J., Olasveengen, T. M., Sunde, K., & Fredriksen, K. (2019).
Relationship between level of CPR training, self-reported skills, and actual manikin test
performance—an observational study. International Journal of Emergency Medicine, 12(1), 2.
https://doi.org/10.1186/s12245-018-0220-9

Magid, K. H., Heard, D., & Sasson, C. (2018). Addressing Gaps in Cardiopulmonary Resuscitation
Education: Training Middle School Students in Hands-Only Cardiopulmonary Resuscitation.
Journal of School Health, 88(7), 524-530. https://doi.org/10.1111/josh.12634

Mather, C., & McCarthy, R. (2021). Exploring the effects of a high-fidelity environment on nursing
students’ confidence and performance of CPR. Nursing Standard, 32(2), 76-82.
https://doi.org/10.7748/ns.2021.e11564

Mpotos, N., & Iserbyt, P. (2017). Children saving lives: Training towards CPR excellence levels in chest
compression based on age and physical characteristics. Resuscitation, 121, 135-140.
https://doi.org/10.1016/j.resuscitation.2017.10.024

Muharram, F. R., Multazam, C. E. C. Z., Mustofa, A., Socha, W., Andrianto, Martini, S., Aminde, L.,
& Yi-Li, C. (2024). The 30 Years of Shifting in The Indonesian Cardiovascular Burden—Analysis
of The Global Burden of Disease Study. Journal of Epidemiology and Global Health, 14(1), 193-
212. https://doi.org/10.1007/s44197-024-00187-8

Nebsbjerg, M. A., Rasmussen, S. E., Bomholt, K. B., Krogh, L. Q., Krogh, K., Povlsen, J. A,
Riddervold, I. S., Grefte, T., Kirkegaard, H., & Lafgren, B. (2018). Skills among young and elderly
laypersons during simulated dispatcher assisted CPR and after CPR training. Acta
Anaesthesiologica Scandinavica, 62(1), 125-133. https://doi.org/10.1111/aas.13027

Nord, A. (2017). Bystander CPR: New aspects of CPR training among students and the importance of
bystander education level on survival [Linkdping University]. https://doi.org/10.3384/diss.diva-
142460

Nordheim, S. (2019). Hands-Only Cardiopulmonary Resuscitation Training in Schools: Impact of
Legislation on the Future of School Nurses. Journal of School Health, 89(10), 860-862.
https://doi.org/10.1111/josh.12819

Notara, V., Antonogeorgos, G., Kordoni, M., Sakellari, E., Prapas, C., Velentza, A., Manifava, E.,
Rojas-Gil, A. P., Kornilaki, E. N., Lagiou, A., & Panagiotakos, D. B. (2018). Family characteristics
and children’s knowledge of cardiovascular risk factors. Pediatrics International, 60(12), 1081
1089. https://doi.org/10.1111/ped.13710

Papalexopoulou, K., Chalkias, A., Dontas, I., Pliatsika, P., Giannakakos, C., Papapanagiotou, P.,
Aggelina, A., Moumouris, T., Papadopoulos, G., & Xanthos, T. (2014). Education and age affect
skill acquisition and retention in lay rescuers after a European Resuscitation Council CPR/AED
course. Heart and Lung: Journal of Acute and Critical Care, 43(1), 66-71.
https://doi.org/10.1016/j.hrtlng.2013.09.008

Rankin, T., Holmes, L., Vance, L., Crehan, T., & Mills, B. (2020). Recent high school graduates support
mandatory cardiopulmonary resuscitation education in Australian high schools. Australian and
New Zealand Journal of Public Health, 44(3), 215-218. https://doi.org/10.1111/1753-6405.12990

Ruing, P. M., Kurniawaty, Y., & Wardhani, I. K. (2023). Pengaruh Pelatihan terhadap Efikasi Diri
Remaja SMA dalam Memberikan Resusitasi Jantung Paru. JPK : Jurnal Penelitian Kesehatan,
13(1), 1-6. https://doi.org/10.54040/jpk.v13i1.237

Saad, R., Sampaio Favarato, M. H., Ferreira de Paiva, E., & do Patrocinio Tenorio Nunes, M. (2019).

278 http://jurnal.poltekkesmamuju.ac.id/index.php/m


http://jurnal.poltekkesmamuju.ac.id/index.php/m
https://doi.org/10.1161/JAHA.114.001044
https://doi.org/10.1016/j.resuscitation.2014.10.016
https://doi.org/10.1016/j.cjca.2016.07.508
https://doi.org/10.1002/aet2.10536
https://doi.org/10.1186/s12245-018-0220-9
https://doi.org/10.1111/josh.12634
https://doi.org/10.7748/ns.2021.e11564
https://doi.org/10.1016/j.resuscitation.2017.10.024
https://doi.org/10.1007/s44197-024-00187-8
https://doi.org/10.1111/aas.13027
https://doi.org/10.3384/diss.diva-142460
https://doi.org/10.3384/diss.diva-142460
https://doi.org/10.1111/josh.12819
https://doi.org/10.1111/ped.13710
https://doi.org/10.1016/j.hrtlng.2013.09.008
https://doi.org/10.1111/1753-6405.12990
https://doi.org/10.54040/jpk.v13i1.237

Volume 10, Number 3, December 2024 Factors influencing Perceived CPR hands-only skill ...

Medical Student Skill Retention After Cardiopulmonary Resuscitation Training. Simulation in
Healthcare: The Journal of the Society for Simulation in Healthcare, 14(6), 351-358.
https://doi.org/10.1097/S1H.0000000000000383

Salvatierra, G. G., Palazzo, S. J., & Emery, A. (2017). High School CPR/AED Training in Washington
State. Public Health Nursing, 34(3), 238-244. https://doi.org/10.1111/phn.12293

Sopka, S., Biermann, H., Rossaint, R., Rex, S., Jager, M., Skorning, M., Heussen, N., & Beckers, S. K.
(2013). Resuscitation training in small-group setting - gender matters. Scandinavian Journal of
Trauma, Resuscitation and Emergency Medicine, 21(1), 1-10. https://doi.org/10.1186/1757-7241-
21-30

Sutono, S., & Achmad, B. F. (2020). Effectiveness of first-aid training in school among high school
students in Kulon Progo, Indonesia. International Journal of Research in Medical Sciences, 8(3),
974. https://doi.org/10.18203/2320-6012.ijrms20200765

Tivener, K. A., & Glog, D. S. (2015). The Effect of High-Fidelity Cardiopulmonary Resuscitation (CPR)
Simulation on Athletic Training Student Knowledge, Confidence, Emotions, and Experiences.
Athletic Training Education Journal, 10(2), 103-112. https://doi.org/10.4085/1002103

Unnikrishnan, R., & Stanly, S. (2022). Basic Life Support Skills for high school students pre and post-
cardiopulmonary resuscitation training- An interventional study. Indian Journal of Respiratory
Care, 6(1), 786-790. https://doi.org/10.5005/jp-journals-11010-06109

Vargas-Sanchez, B. E., Salazar-Arteaga, M. M., Rotta-Rotta, A. D. C., & Duefias-Carbajal, R. G. (2021).
Effectiveness of the Family and Friends CPR course in learning cardiopulmonary resuscitation in
relatives of patients with high cardiovascular risk or who have suffered a cardiovascular event.
Iberoamerican Journal of Medicine, 3(4), 307-315. https://doi.org/10.53986/ibjm.2021.0049

Veronese, J.-P., Wallis, L., Allgaier, R., & Botha, R. (2018). Cardiopulmonary resuscitation by
Emergency Medical Services in South Africa: Barriers to achieving high quality performance.
African Journal of Emergency Medicine, 8(1), 6-11. https://doi.org/10.1016/j.afjem.2017.08.005

Watanabe, K., Lopez-Colon, D., Shuster, J. J., & Philip, J. (2017). Efficacy and retention of Basic Life
Support education including Automated External Defibrillator usage during a physical education
period. Preventive Medicine Reports, 5, 263-267. https://doi.org/10.1016/j.pmedr.2017.01.004

Wilks, J., & Pendergast, D. (2017). Skills for life: First aid and cardiopulmonary resuscitation in schools.
Health Education Journal, 76(8), 1009-1023. https://doi.org/10.1177/0017896917728096

Yeow, M. W. X, Ng, J. Y. X., Nguyen, V. H,, Quan, A. D., Le, H. T., Nguyen, T.N., Le, A. T., Li, Z.,
Tang, J. Z. Y., Koh, D. R., & Hwang, J. Y.-F. (2021). Knowledge and attitudes of Vietnamese high
school students towards cardiopulmonary resuscitation: Results from a pilot student-led cross-
country bystander training workshop. Proceedings of Singapore Healthcare, 30(4), 302-308.
https://doi.org/10.1177/2010105820979726

Zenani, N. E., Bello, B., Molekodi, M., & Useh, U. (2022). Effectiveness of school-based CPR training
among adolescents to enhance knowledge and skills in CPR: A systematic review. Curationis,
45(1). https://doi.org/10.4102/curationis.v45i1.2325

279 http://jurnal.poltekkesmamuju.ac.id/index.php/m


http://jurnal.poltekkesmamuju.ac.id/index.php/m
https://doi.org/10.1097/SIH.0000000000000383
https://doi.org/10.1111/phn.12293
https://doi.org/10.1186/1757-7241-21-30
https://doi.org/10.1186/1757-7241-21-30
https://doi.org/10.18203/2320-6012.ijrms20200765
https://doi.org/10.4085/1002103
https://doi.org/10.5005/jp-journals-11010-06109
https://doi.org/10.53986/ibjm.2021.0049
https://doi.org/10.1016/j.afjem.2017.08.005
https://doi.org/10.1016/j.pmedr.2017.01.004
https://doi.org/10.1177/0017896917728096
https://doi.org/10.1177/2010105820979726
https://doi.org/10.4102/curationis.v45i1.2325

