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Abstract 

Indonesia is at high risk of disasters. Therefore, nursing is expected to play a role in disaster risk reductions in com-
munities. This study aimed to implement the Disaster Preparedness Training Integration Model based on Public 
Health Nursing (ILATGANA-PHN) to increase the Capacity of community in natural disaster-prone areas by assessing 
the preparedness level of families and communities in disaster-prone areas. The research method was developed 
in two stages, including the model preparation stage and the model implementation stage. This research was in the 
2nd stage, namely the model impelementation stage. The research design, at the model implementation stage, 
used the one-sample pre-post test without control group design. The respondents were assessed before and after 
the ILATGANA-PHN training intervention. The sample size was calculated using the sample size calculation for-
mula for the experimental research design without controls. The samples of the study were 78 people. The result 
of the research described the ILATGANA-PHN training concepts, including the instrument, curriculum, process, 
module, and maintenance patterns for the training process. The intervention had a significant effect on increas-
ing the independent preparedness of the people in Kendeng Community, Sugih Mukti Village (ƿ 0.000 ≤ 0.005) 
in terms of four preparedness parameters, namely knowledge and attitudes about disasters (KA), disaster prepared-
ness plans (PE), disaster warnings (WS), and resource mobilization community (RMC). Nurses have the opportunity 
to take responsibilities for empowering the community capacity in the disaster area through the implementation 
of ILATGANA-PHN training. The integrated training model for disaster preparedness based on Public Health Nursing 
(ILATGANA-PHN) is effective in increasing the community capacity, especially in disaster managements, in disaster-
prone areas.
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Introduction
Indonesia has a lot of areas with a high frequency of nat-
ural disasters. An overview of the high incidence of dis-
asters in Indonesia can be identified from the statistics 
on disaster events from 2020 to 2022. Throughout 2020, 
there were 3.544 disaster events (an average of 10 disas-
ter events/day). Whereas, in 2021, it increased to 5.402 
disaster events (an average of 15 disaster events/day). 
However, in 2022, it slightly decreased to 4650 (an aver-
age of 13 disaster events/day) [1]. The 2021 Disaster Risk 
Index (IRB) statistical data recorded around 5.4 thousand 
natural disasters occurred in Indonesia, increased from 
2.5 thousand events in 2018. More than 21 thousand resi-
dential buildings were severely damaged by natural disas-
ters occurred in Indonesia in 2021 [2]. In addition, until 
March 2022, non-natural disasters due to the Covid-19 
pandemic still became a problem [3].

The 2021 Indonesian Disaster Risk Index calculation 
results showed that 15 provinces were in the high dis-
aster risk category, 19 were in the medium disaster risk 
category, and no province was in the low disaster risk 
category [1]. West Java Province has a vulnerable geo-
graphical and topographical area to potential disasters. 
Spatially, almost all areas in West Java are in the high-
level of disaster-prone area category. There are 4,465 
villages/sub-districts in the high-level of disaster risk cat-
egory out of 5,957 villages/sub-districts. This means that 
75% of the total villages in West Java are in the high-level 
of disaster-prone area category [4].

Kendeng Community, located in Sugih Mukti Village, 
Bandung Regency, West Java, is a disaster-prone area 
because of its geographical, social, and geological factors. 
The main disasters that might occur are earthquakes, 
landslides, and gas poisoning. Kendeng Community is 
located at an altitude of 1200–2300 m above the sea level, 
right at the peak of Mount Patuha which is directly adja-
cent to PT Geo Dipa Energi. Geographically, it is located 
next to PT Geo Dipa Energi (Persero). Regionally, the 
Kendeng Community area has a high level of disaster 
risk, such as earthquakes, landslides, gas poisoning, and 
tornadoes [5]. The result of research shows that the major 
disaster threats in the Sugih Mukti Village area are earth-
quakes, landslides, and hurricanes [6]. This finding is 
also supported by a research explaining that Sugih Mukti 
Village is vulnerable to disasters due to its geographical 
structure [5].

Based on these issues, the policy orientation for the 
implementation of disaster management in Indonesia in 
the 2020–2024 period is to increase the disaster man-
agement resilience to achieve a lasting prosperity for a 
sustainable development [7]. In line with this policy ori-
entation, the key factors to increase the disaster manage-
ment resilience include the community preparedness and 

the Capacity level to protect themselves from the disaster 
threat. Disaster education aims to increase the under-
standing of risks through disaster preparedness trainings. 
It is an awareness process to increase their ability to save 
themselves. This awareness process is useful for every-
one to understand the risks, to cope with the threats, and 
to develop the community resilience. In addition, social 
cohesion, mutual cooperation, and mutual trust are the 
glue values of social capital that have been tested and 
continue to be fostered in both the ability of individu-
als and society as a whole to prepare for, respond to, and 
recover from adversity caused by disasters [8].

The results of previous research showed the need for 
a model. There are three main problems faced by Euro-
pean Union member countries related to disaster risk 
reduction science and policy, namely knowledge transfer, 
disaster expertise, and risk awareness [9]. The results of 
research in Lambung Village, Banda Aceh, highlighted 
the importance of the community preparedness to reduce 
the risk of large number of victims [10]. Apart from that, 
understanding the mechanisms of local communities 
in recognizing disasters is the first step that needs to be 
taken to create a community-based disaster mitigation 
system. Disaster mitigation efforts can also be carried out 
by increasing the capacity of local communities. One of 
the causes of a non-optimal disaster mitigation is the low 
understanding of the community knowledge, suggesting 
the importance of the community preparedness to reduce 
the risk of large numbers of victims [11]. The disaster 
risk assessment showed a weak relation to prepared-
ness interests. The results of the Focus Group Discussion 
(FGD) illustrated that the most prominent cultural char-
acteristics involved family values   and the strong social 
cohesion; personal values   could be transformed into cul-
tural values and those values   could support or oppose the 
motivation to prepare for disasters [12].

As community health professionals, nurses have a stra-
tegic role to play in supporting the community resilience. 
Community empowerment regarding DRR requires an 
inter-professional approach that is community-centered 
and focuses on modeling the role of trainers, nurses, 
and caring officers [13]. Nurse is an important part of 
the health profession. Understanding nurse experiences 
in disaster areas can help identify problems in providing 
nursing services in the disaster area. It can be overcome 
with a better planning and preparation [14]. Nurses have 
a major role in preparing and managing care media dur-
ing disaster events. On a global scale, nurses are active 
participants in caring for victims in various kinds of dis-
asters [15]. The primary nursing care practice at the com-
munity level has touched on specific areas of nursing 
science. For this reason, it is necessary to develop a com-
munity training program that originates from personal 
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strengths to reach and facilitate other community groups. 
There is still a lack of standard guidelines to increase the 
community capacity in dealing with disasters and emer-
gencies resulting from disasters in the health care sector, 
so that efforts to make people aware that they must be 
able to help themselves and others are still ineffective. 
Therefore, a model is needed to develop the community 
capacity in disaster managements.

A community empowerment model is needed in a dis-
aster risk reduction oriented to the needs of independent 
community health services in the health sector. Disaster 
events will almost certainly cause health crises such as 
casualties, injuries, refugees, health problems, the avail-
ability of clean water, sanitation, environmental health, 
nutrition, mental health, and paralyzed health ser-
vices. It requires a serious and comprehensive handling 
from various sectors [13]. The role of the health sector 
is important, especially the health professionals who 
provide direct services in the community. One of these 
health professions is nurse. The ILATGANA-PHN train-
ing model (Integrasi Latihan Siaga Bencana), known as 
disaster preparedness training integration-Public Health 
Nursing, has been tested through the following stages: 
expert consultation, curriculum workshop, training 
implementation, and training evaluation, resulting in a 
training curriculum and training module draft [16].

This study aimed to implement a disaster prepared-
ness training integration model based on Public Health 
Nursing (ILATGANA-PHN) to increase the community 
preparedness in areas prone to natural disasters. More 
specifically, this research aimed to 1) implement an inte-
grated program of disaster preparedness training based 
on Public Health Nursing (PHN) to increase the Capacity 
of community in disaster-prone areas, 2) identify the pre-
paredness level of communities in disaster-prone areas in 
implementing the disaster preparedness, and 3) identify 
the effect of various preparedness variables in supporting 
the integrated preparedness in disaster management pre-
paredness programs in disaster-prone areas.

Material and methods
The research was carried out for 1  year, from January-
December 2022. The implementation stage carried out 
included the preparation and development of research 
completeness (January-March), preparation of train-
ing models (April-June 2022), implementation of the 
ILATGANA training (July–October 2022), and report of 
research results (November–December 2022). The data 
collection using the ILATGANA training model was car-
ried out for two weeks, from 18 October to 1 November 
2022. Meanwhile, the ILATGANA-PHN training was 
held on 21–23 October 2022.

Research design
The research method was developed in two stages, 
namely the model development stage and the model 
implementation stage. The model development stage was 
carried out based on the model construction developed 
by Sofyana et al. [5, 17] in previous research (Fig. 1).

The model development was carried out in three stages, 
namely expert consultations (expert panel), the ILATA-
GANA-PHN model construction, and the ILATGANA-
PHN training concept preparation. The expert panel 
stage involved three disaster experts from the Regional 
Disaster Management Agency (known as BPBD) of West 
Java Province, the Central Leadership Council of the 
Indonesian Emergency and Disaster Care Association 
(known as DPP HIPGABI), and disaster nursing academ-
ics/practitioners from Airlangga University, Surabaya.

The implementation of the ILATGANA-PHN model 
was carried out by applying the ILATGANA-PHN model 
to communities in the high disaster risk areas. The train-
ing was used as a medium to strengthen the knowledge, 
skills, and attitudes of individuals, families, and commu-
nities as disaster risk reduction cadres.

The research, at the model implementation stage, 
employed a one-sample pre-test without control design. 
The respondents were assessed before and after the 
ILATGANA-PHN training intervention. It is expected 
that the level of personal, family, and community under-
standing and Capacity after the intervention would be 
different or affected by the training.

Population and sample
The population of this study was the Kendeng Commu-
nity, Sugih Mukti Village, Pasir Jambu District, which was 
considered to have a high disaster potential. The popu-
lation of Kendeng Community consisted of 478 people 
distributed in 78 heads of families (known as KK). The 
sample size was calculated using the sample size calcula-
tion formula for the experiment design without controls 
[18]. Based on a similar study conducted by [19] concern-
ing the effect of disaster management training on the 
average value and deviation score of the behavior before 
and after the intervention, the required samples were 21 
respondents. Based on the calculations, the samples were 
selected through a non probability purposively selected 
sampling by taking one representative from each family, 
resulting in a sample size of 78 people.

Research instruments
The research instruments used was a respondent bio-
data questionnaire and a family and community Capac-
ity questionnaire. The respondent biodata questionnaire 
contained a list of open questions that should be filled 
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in by the respondents, including name (initials), place 
and date of birth/age, sex, experience of attending train-
ing, and experience of being a volunteer. The individual/
family capacity questionnaire was the instrument for 
measuring the results of the ILATGANA-PHN training 
regarding the preparedness level.

The preparedness level of individuals/families/commu-
nities was measured by a modified instrument validated 
in research conducted by LIPI and UNESCO/ISDRR 
containing 25 question items and 104 statements. This 
instrument consisted of the parameters used, includ-
ing knowledge and attitudes about disasters (Knowledge 
and Attitude/KA) consisting of 12 question items and 50 
statements, family disaster preparedness plans (Emer-
gency Planning/EP) consisting of three question items 
and 21 statements, disaster warning (Warning System/
WS) consisting of 19 question items and 19 statements, 
and resource mobilization community (RMC) consist-
ing of 5 question items and 14 statements [20]. The state-
ments were in a Likert scale, yes and no. Furthermore, 
the data were converted to a scale of levels, namely not 
independent (1), less independent (2), independent 
(3), and very independent (4). The scoring results were 
cumulative ranged from 0–100. The level of family and 
community capacity was measured based on the cumula-
tive score of these four parameters.

Ethical approval declarations
Approval: All experimental protocols in this study have 
been approved and passed the ethical clearance test and 
received approval from the Institute for Ethics Studies of 
the Health Polytechnic of The Health Ministry, Bandung 
(No. 01/KEPK/EC/II/2022).

Accordance: This research was conducted in accord-
ance with the ethical standards as set out in the 1964 
Declaration of Helsinki and its later amendments or 
comparable ethical standards.

Informed consent (for experiments involving humans or 
human tissue samples): include a statement confirming 
that informed consent was obtained from all participants 
and/or their legal guardian/s.

Data collection and analysis
Data were collected using the respondent biodata instru-
ment and the individual/personal Capacity questionnaire. 
The biodata instrument was completed by the respond-
ent. The level of individual/personal/household Capacity 
was also completed by the respondents according to the 
level of understanding achieved, covering four aspects 
including knowledge and attitudes towards disasters 
(KA), emergency planning (EP), warning system (WS) 
and resource mobilization community (RMC). Each item 
was scored from 1 to 4.

Fig. 1 The ILATGANA PHN model construction developed by Sofyana et al. [17]



Page 5 of 18Sofyana et al. BMC Nursing          (2024) 23:105  

Univariate analysis was carried out on the numeri-
cal data measuring the central tendency for age, knowl-
edge, and attitude variables. Meanwhile, category data 
for sex used percentage distributions. Bivariate analysis 
was used to test differences in average scores before and 
after the training for each variable (the level of individual, 
family, and community Capacity) for community groups. 
The statistical analysis used were the independent two-
average difference test and the dependent paired t-test 
to analyze changes in the Capacity level of individuals, 
families, and communities to the community disaster 
risk reduction assistance program (PRBOM). There were 
three post-intervention measurements. Each measure-
ment was taken two weeks after the intervention.

Model construction
Development of the ILATGANA‑PHN model
The model development was carried out in three stages, 
namely the expert consultation (expert panel) stage, the 
ILATAGANA-PHN model construction stage, and the 
ILATGANA-PHN training concept development stage.

Expert panel for the construction of the ILATGANA‑PHN 
model Expert consultations or expert panels were car-
ried out based on the results of Sofyana et al. research on 
model construction [5]. An expert consultation was held 
on July 2022. The expert consultation material was the 
ILATGANA-PHN model construction framework. The 
prepared model construction was then discussed with 
experts from the Indonesian Emergency and Disaster 
Nursing Association (HIPGABI), the Regional Disaster 
Management Agency (BPBD) of West Java Province, and 
academics in the field of disaster and emergency nursing 
(Airlangga University Surabaya). The results of the expert 
panel are presented in the following table:

The development of the ILATGANA‑PHN training concept

Training instrument The Instrument used for measur-
ing the effect of training was the instrument developed 
by LIPI/UNESCO/ISDRR containing four aspects of 
measurement, namely knowledge and attitudes about 
disasters (KA), family disaster emergency planning (EP), 
warnings system (WS), and resource mobilization com-
munity (RMC). Meanwhile, family and community 
Capacitys were collected from the cumulative score of 
the four parameters.

Training curriculum The ILATGANA-PHN train-
ing curriculum was developed as the application of 
the preparedness training model integrated with the 
PHN stages. Curriculum development was carried 
out by involving various influential parties in disaster 

management efforts, including the Regional Disaster 
Management Agency (BPBD), professional nurse organi-
zations (PPNI/HIPGABI), community leaders in disaster 
areas, cross-cultural and religious community leaders, 
government officials, and non-governmental organiza-
tions. The ILATGANA-PHN training model curricu-
lum used the Simulation Based Learning (SBL) method 
to comprehensively internalize the training material 
received. The expected competence gained in this train-
ing was the mastery of ILATGANA-PHN training mate-
rials and practices in the cognitive, affective, and psy-
chomotor domains of the trainees so that they would be 
able to implement disaster management independently. 
ILATGANA-PHN Training Materials consisted of 28 ses-
sions for 3 (three) days with a duration of 45 min for each 
session.

Training modules The prepared and developed train-
ing modules consisted of theoretical learning contents, 
discussions, practices, and simulations. The modules 
were developed based on the curriculum demands and 
the study of the Self-Introspection Survey (SMD) results. 
The followings are the materials developed in the ILAT-
GANA-PHN training module:

1) The concept of disaster and community-based disas-
ter risk reductions

2) Community assistance and empowerment in disaster 
risk reductions in health

3) The role of the community in disaster risk reductions, 
including basic life support and basic self-rescue 
techniques, basic trauma and open wound manage-
ments, basic management of fluids and respiratory 
emergencies, basic measurement of vital signs, basic 
evacuation techniques

4) Contingency plans, rehearsals, and disaster manage-
ment simulations by the community in health

5) All modules were adjusted to the ability and capac-
ity of the community so that the depth and learning 
outcomes of each material were set for the general 
public.

Training process The training process was carried out 
on 21st – 23rd October 2022. The independent training 
was carried out in groups at the training location. The 
training process was carried out to complete 28 sessions 
in 3 (three) days with a duration of 45 min for each ses-
sion. The method used was the Simulation Based Learn-
ing (SBL), consisting of material delivery, discussions, 
assignments, tabletop exercises, presentations, rehears-
als, and simulations. The training process scheme is 
shown in Fig. 2.
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The Maintenance evaluation of the independent prepar‑
edness process To maintain the training results, this 
ILATGANA-PHN training included a training mainte-
nance process by providing a refresher training, includ-
ing an assistance for one month after the training. The 
first mentoring was carried out two weeks after the 
training, namely on November 4, 2022. Discussions and 
evaluations of the training results were carried out in 
the refreshing process. The second mentoring was car-
ried out on November 18, 2022. As in the first stage of 
refreshing, discussions and evaluations of the training 
results were also administered in the second mentoring. 
Then, the follow-up of the training results was carried 
out with the first-level health care providers, known as 
Puskesmas, and local government officials.

Results
The implementation of the ILATGANA‑PHN model
The implementation of the ILATGANA-PHN model was 
carried out by applying the ILATGANA-PHN model 
intervention to communities in the high-level of dis-
aster risk areas. The intervention was carried out on 80 
selected research respondents in Kendeng Community, 
Sugih Mukti Village, Bandung Regency.

Respondent characteristics.
Based on Table 2, the sex of the respondents was evenly 
distributed, with a higher proportion of female partici-
pants, namely 44 people (55%).

Most of them had never been exposed to disaster man-
agement trainings, namely 50 people (64.1%). Based on 
the age group classification, the largest proportion was 
in the 46–57-year age group, namely 24 people (30.8%). 
Most of the participants, 60 people (76,9%), were vol-
unteers. Based on the participant occupations, most of 
them, 46 people (59%), were plantation workers.

The effect of the ILATGANA‑PHN Training 
on the community capacity
Capacity was measured by examining the effect of 
ILATGANA-PHN training on the four Capacity param-
eters recommended by LIPI and UNESCO/ISDR, namely 
knowledge and attitude (KA), emergency planning (EP), 
disaster warning (WS), and resource mobilization com-
munity (RMC).

Knowledge and Attitude (KA)
Based on Fig.  3, the knowledge and attitude (KA) score 
of the people in Kendeng Community, Sugih Mukti Vil-
lage, increased from 53.81, before the training, to 70.76 
one month after the training (post-test 3). The highest 
increase was 9.75, gained from the pre-test to post-test 
1 measurement. There was also an increase of 0.07 from 
the post-test 3 to the post-test 4 measurement.

Table 3 shows that the ILATGANA-PHN training has 
a significant effect on increasing the knowledge and atti-
tudes of the people of Kendeng Community, Sugih Mukti 
Village (ƿ 0.000 ≤ 0.005).

Family Emergency Planning (EP)

Fig. 2 ILATGANA-PHN Training Process Scheme
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Based on Fig. 4, the score of the 

Family Emergency Planning (EP)
community Capacity in emergency situation (emergency 
planning/EP) increased from 51.77, before the train-
ing, to 72.03 one month after the training. The highest 
increase appeared in the first and second measurements 
(16.81). From the third to the fourth measurement, there 
was a decrease of 1.39.

Table 4 shows that the ILATGANA-PHN training has 
a significant effect on increasing the emergency planning 
(EP) of the people at Kendeng Community, Sugih Mukti 
Village (ƿ 0.000 ≤ 0.005).

The understanding of Warning System (WS)
Based on Fig.  5, the community warning system aspect 
score (WS) increased from 50.41, before the training, 
to 71.23 one month after the training. The highest score 
increase was seen in the first and second measurements 
(15.58). From the third to the fourth measurement, there 
was a decrease of 1.06.

Table 5 shows that the ILATGANA-PHN training has a 
significant effect on improving the disaster warning sys-
tem aspect of the Kendeng Community, Sugih Mukti Vil-
lage (ƿ 0.000 ≤ 0.005).

Resource Mobilization Community (RMC) during disasters
Based on Fig.  6, the score of the resource mobilization 
community (RMC) aspect increased from 51.53, before 
the training, to 75.09 one month after the training. The 
highest score increase was seen from the first to the sec-
ond measurements (19.78). From the third to the fourth 
measurement, there was a decrease of 0.26.

Table 6 shows that the ILATGANA-PHN training has a 
significant effect on increasing the family and community 
resource mobilization (RMC) in Kendeng Community, 
Sugih Mukti Village (ƿ 0.000 ≤ 0.005).

The effect of the ILATGANA‑PHN training on the level 
of the community capacity
The level of Capacity was measured from the cumula-
tive score of the four community capacity parameters. 

Fig. 3 The increase of knowledge and attitude (KA) average score before and after the training in measurements 1, 2, and 3 (N = 78)

Fig. 4 The increase of the family emergency planning (EP) average score before and after the training in measurements 1, 2, and 3 (N = 78)
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The effect of the four preparedness parameters is pre-
sented as follows:

Based on Table  7, the knowledge and attitude (KA) 
has a significant effect on increasing the community 
capacity (p 0.000 ≤ 0.005) with a strength of effect  (Ra) 
of 0.512 at alpha 5% based on the results of the F-test. 
Knowledge and attitude (KA) can affect changes in the 
community capacity (R-square) by 0.262 (26.2%). While 
the remaining 73.8% is affected by other variables. It 
means that knowledge and attitude (KA) can simulta-
neously affect the community capacity by 26.2%.

The emergency planning (EP) has a significant effect 
on increasing the community capacity (p 0.000 ≤ 0.005) 
with a strength of effect  (Ra) of 0.762 at alpha 5% based 
on the results of the F test. The emergency planning 
(EP) can affect changes in the community capacity 
(R-square) by 0.581(58.1%). While the remaining 41.9% 
is affected by other variables. It means that the emer-
gency planning (EP) can simultaneously affect the com-
munity capacity by 58.1%.

The warning system (WS) has a significant effect on 
increasing the community capacity (p 0.000 ≤ 0.005) with 
a strength of effect  (Ra) of 0.552 at alpha 5% based on the 
results of the F test. The warning system (WS) can affect 
changes in the community capacity (R-square) by 0.315 
(31.5%). Meanwhile, the remaining 68.5% is affected by 
other variables. It means that warning system (WS) can 
simultaneously affect the community capacity by 31.5%.

The resource mobilization community (RMC) has a 
significant effect on increasing the community capacity 
(p 0.000 ≤ 0.005) with a strength of effect  (Ra) of 0.506 at 
alpha 5% based on the results of the F test. The resource 
mobilization community (RMC) variable can affect 
changes in the community capacity (R-square) by 0.256 
(25.6%). Meanwhile, the remaining 74.4% is affected by 
other variables. It means that the resource mobilization 
community (RMC) can simultaneously affect the com-
munity capacity by 25.6%.

Based on Fig.  7, the highest increase of the com-
munity capacity score was from the first to the second 

Fig. 5 The increase of the understanding of warning system (WS) average score before and after the training in measurements 1, 2, and 3 (N = 78)

Fig. 6 The increase of resource mobilization community (RMC) average score before and after the training in measurements 1, 2, and 3 (N = 78)
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measurements (15.48 points). In the third and fourth 
measurements, there was a decrease of around 0.66 
points.

Table 8 shows that the ILATGANA-PHN training has 
a significant effect on increasing the community capac-
ity in Kendeng Community, Sugih Mukti Village (ƿ 
0.000 ≤ 0.005).

Discussion
The ILATGANA‑PHN training model
The disaster preparedness training integration model 
based on public health nursing model (ILATGANA-
PHN) uses community empowerment as the key element 
in the development of disaster management models. This 
training is health (nursing) training based on the social 
behavior of the community. It has implications for par-
ticipatory social transformations. Community Health 
Nursing (CHN), better known as Public Health Nurs-
ing (PHN), is a field of health nursing combining nurs-
ing and public health supported by an active community 
participation. PHN prioritizes promotive and preventive 
services on a continuous basis balanced with curative and 
rehabilitative services and integrated services as a whole. 
PHN service scopes address individuals, families, groups, 
and communities through the nursing process to improve 
optimal human life functions so that they are independ-
ent in their health efforts.

Community nursing or PHN programs, to empower 
community groups by increasing the community Capac-
ity, has been widely used. The research findings recom-
mended the importance of training for empowering rural 
communities living in disaster-prone areas to normalize 
the physical and psychological problems of natural dis-
aster victims. Community preparedness is an important 
key to reduce health problems resulting from natural dis-
asters [19]. This is in line with research which showing 
that the empowerment process through a contingency 
planning approach could increase the adolescent pre-
paredness and Capacity against the threat of death due 

to disasters. Therefore, empowering adolescents through 
contingency planning could be a recommendation to all 
disaster activists to increase the preparedness against the 
threat of death [21].

The ILATGANA-PHN training was developed as 
the application of the preparedness training model 
integrated with the implementation of PHN stages to 
achieve the community Capacity. The trial and devel-
opment phases were carried out in the second year of 
the research through the implementation/replication 
process of several nursery areas, followed by socializa-
tions and public testing. Preparatory efforts were made 
with various widely involved and influential sectors and 
stakeholders in disaster management efforts, namely the 
Provincial/District/City Regional Disaster Management 
Authority (BPBD), nursing professional organizations 
(PPNI/HIPGABI), intercultural and religious commu-
nity leaders, government officials, and non-governmental 
organizations.

The ILATGANA-PHN training model uses the Simu-
lation Based Learning (SBL) method to comprehen-
sively internalize the training materials received. The 
SBL method stimulates trainees to be more active during 
the training process, resulting in a stronger absorption 
and memory of training materials and topics. Although 
not exactly the same, the ILATGANA-PHN training 
model is in line with the model developed by Ren et al. 
(2017). In their research, stated that mental health train-
ing programs should identify the needs of disaster volun-
teers and victims. The model explains the need to use a 
people-centered community interprofessional education 
approach focusing on the role-modeling of the trainer, 
caring for relief workers, paying attention to the needs 
of the trainee, and building systematic interprofessional 
education strategies. The proposed model identifies areas 
for the comprehensive training of relief workers and 
aims to address the importance of people-centered men-
tal health service provisions, ensures an intentional and 
strategic training of relief workers using interprofessional 

Fig. 7 The increase of the community capacity average score level before and after the training in measurements 1, 2, and 3 (N = 78)
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concepts and strategies, and uses culturally attuned and 
community-informed strategies in mental health training 
practices [13].

The effect of the ILATGANA‑PHN training 
on the community preparedness
Knowledge and Attitudes about disasters (KA)
The results showed that ILATGANA-PHN training 
affected the knowledge and attitudes of families and com-
munities about a disaster. The knowledge possessed by a 
person or community will indirectly affect their attitudes 
and behavior, especially in anticipating a disaster event 
[22]. This is in line with the stating that one of the efforts 
to increase knowledge in shaping a positive attitude 
towards disaster events can be done through a training 
process. Furthermore, it emphasizes that the knowledge 
about a certain object will become an attitude if this 
knowledge is accompanied by a preparedness to act in 
accordance with the object. So, the attitude is a follow-up 
of a person knowledge about an object [23].

The effect of the ILATGANA-PHN training in increas-
ing the knowledge and attitudes of families and commu-
nities about disasters can be explained by the fact that 
training can increase a person knowledge because knowl-
edge is the result of perceiving an object [24]. These find-
ings are in line with another research that education and 
training could improve preparedness in dealing with fire 
disasters in hospitals for nurses, so it could support the 
increase of knowledge and fire practices for nurses and 
health workers in hospitals [25].

The importance of knowledge to build Capacity and 
preparedness is also conveyed by another research. The 
community ability to organize and integrate information 
into existing knowledge remains poor. These problems 
must be solved by increasing the public knowledge of dis-
asters, increasing disaster information media, and con-
ducting a frequent counseling about disasters [26]. The 
results of other studies indicated that there was a rela-
tionship between the level of knowledge and prepared-
ness attitudes. There was a positive relationship between 
the level of knowledge and attitude and the landslide dis-
aster preparedness (p = 0.000, α = 0.05), r = 0.610. There 
was a unidirectional relationship between the level of 
knowledge and attitude and the landslide disaster pre-
paredness [27]. The result of other research showed that 
the community knowledge about floods, earthquakes, 
and landslides in Wonogiri sub-district was in the low-
medium category [28]. The preparedness attitude will 
ultimately promote the Capacity of action and the ability 
to make the right decisions in the community.

In the context of preparedness as a trigger of Capac-
ity, the effective disaster preparedness, response, and 
recovery require a well-planned and integrated efforts 

by experienced professionals who can apply specialized 
knowledge and skills in critical situations. Professionals 
are trained for this, but others may not have the critical 
knowledge and experience needed to effectively perform 
actions under the stressful disaster conditions [29]. Pre-
paredness can be assessed by five indicators adopted from 
LIPI/UNESCO ISDRRs, namely knowledge and attitudes 
(KA), emergency planning (EP), warning systems (WS), 
resource mobilization capacity (RMC), and social capi-
tal [20]. Knowledge can usually influence attitudes and 
concern for preparedness in anticipating disasters [30]. 
Meanwhile, the research conducted by Waluya & Kaut-
sar [31] found that there was a relationship between dis-
aster knowledge and community preparedness in facing 
landslides in RT001/RW002 Cibadak Village, Cibadak 
Sub-district, the working area of Puskesmas Sekarwangi, 
Sukabumi Regency.

The ILATGANA-PHN training is a reinforcement 
of the recommendations of the research conducted by 
[32]. A positive correlation was found between disas-
ter knowledge and disaster awareness behavior in flood 
areas as indicated by the correlation coefficient (0.643). 
There was a strong positive correlation between the 
leadership of local leaders in the flood management and 
disaster awareness behaviors as evidenced by the high 
correlation coefficient (0.950). The strong contribution 
of the regional head in the flood management (90.2%) to 
disaster awareness behaviors was demonstrated in the 
investigation [33]. The results of another study concluded 
that there was a relationship between the community 
knowledge and disaster preparedness attitudes in Lam-
bung Village, Banda Aceh. It is expected that the govern-
ment will evaluate and monitor the disaster preparedness 
system in the community related to the lack of commu-
nity knowledge [10].

Emergency Planning (EP)
The results showed that the ILATGANA-PHN train-
ing could improve the family and community disaster 
preparedness emergency plans. Planning is the key to 
Capacity in disaster preparedness. The planning imple-
mentation will reduce disaster risks. This result supports 
the policy direction of the implementation of disaster 
management for the 2020–2024 period, namely increas-
ing disaster resilience to resilient welfare for a sustainable 
development [7]. The disaster preparedness plan compo-
nent, or emergency planning (EP), strongly supports the 
community-based disaster risk reduction. The commu-
nity-based disaster risk reduction (CBDRR) is an activity 
of community awareness and preparedness in identify-
ing disaster threats and developing local action plans to 
reduce disaster risks independently.
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In this context, disasters can occur anywhere, so a 
plan to avoid emergencies is an international concern. 
Planning for disasters is essential to consider whether a 
long-term community care can respond effectively to dis-
asters. It has been found that planning for a long-term 
care in individuals and communities has reduced disaster 
risks through a collaborative community planning [34]. 
One of the positive comparative results that communi-
ties should independently prepare for disasters is shown 
in a research report. It explains that the public health 
programs to reduce the radiation exposure to the com-
munity after the Fukushima Accident that occurred on 11 
March 2011 are valuable lessons for community Capacity 
in disaster preparedness [35].

Another research report explains that the emer-
gency planning preparedness is a disaster risk reduction 
(DRR) paradigm approach. It is the right answer to make 
regional disaster management efforts. This risk reduction 
paradigm implies that every individual and community in 
the region is introduced to the various hazards and vul-
nerabilities that exist in their area and also to increase the 
capacity of the community in dealing with every hazard 
[36]. Thus, community capacity efforts in dealing with 
disasters can be realized.

The understanding of Warning System (WS)
Based on the results of the research, the ILATGANA-
PHN training increased the understanding of family and 
community warning systems. Disaster early warning or 
often called warning system (WS) is a major component 
of disaster risk reductions. Improving the availability of 
multi-hazard warning systems and disaster risk informa-
tion is one of the seven global targets set by The Sendai 
Framework for Disaster Risk Reduction 2015–2030 [37]. 
The results of this study are in line with one of the action 
plans in Indonesia disaster management strategic plan, 
namely developing a preparedness exercise plan (siren 
activation and self-evacuation) involving the popula-
tion in residential neighborhoods, offices, schools, pub-
lic areas, and others [7]. The ILATGANA-PHN training 
model is needed for the community and nurses as one of 
the barometers of health services. The competencies for 
the first-level health care providers (known as Puskes-
mas) include 3 categories: (1) Disaster/Emergency Pre-
paredness System, (2) Warning System and Response, (3) 
Patient Care and Mass Casualty Management [38].

The United Nation Disaster Reduction recommends 
that the warning system is able to give clear job descrip-
tions as a part of occupational health and safety standards 
in disaster-prone countries [39]. The ILATGANA-PHN 
training provides directions so that the community is 
able to independently analyze natural signs of poten-
tial disasters in an area. This is in accordance with the 

direction of BNPB as the Government Agency respon-
sible for disaster issues. A warning system is a series of 
activities to provide an immediate warning to the public 
about the possibility of a disaster occurring somewhere 
by an authorized institution. Early warning is a part of the 
implementation of disaster management besides disaster 
preparedness and mitigation efforts (Article  44 letter b) 
[40]. Early warning is carried out through several stages, 
namely (1) observation of disaster signs, (2) analysis of 
the results of observations of disaster signs, (3) decision-
making by the authorities, (4) dissemination of informa-
tion about disaster warnings, and (5) taking action by the 
community. These stages are then named as the disaster 
early warning system [40].

Resource Mobilization Capacity (RMC)
The results showed that the ILATGANA-PHN training 
improved the ability to mobilize family resources dur-
ing disasters. Resource mobilization is one of the impor-
tant aspects in the disaster management. Resources are 
related to the Capacity of preparedness in supporting the 
implementation of policies or plans that have been made. 
Resources are related to several aspects, including human 
resources, budgets, facilities, information, and author-
ity [36]. The ILATGANA-PHN training can be imple-
mented by nurses to empower the community Capacity. 
In fact, in disaster emergencies, public health needs are 
carried out by strengthening the PHN system as health 
services during disasters. For this reason, the competen-
cies required by health workers at the first level are (1) 
Disaster/Emergency Preparedness, Early Warning and 
Response System, (2) Patient Care and Mass Casualty 
Management, and (3) Resource (human and material) 
Management  and  Eviction [38]. In line with the results 
of this study, the ability to mobilize resources is closely 
related to the Capacity in the forest and land fire disas-
ter preparedness. This mobilization capability includes 
technical guidance and material provisions, fundings and 
logistics, social networks, monitoring, and evaluation 
[41].

Based on the results of this study, nurses have the 
opportunity to take responsibility for empowering com-
munity resilience in the disaster field by implementing 
the ILATGANA-PHN training. Disaster-Related Com-
munity Resilience provides nurses with a foundation to 
participate in resilience-building activities that can save 
lives and enable communities to recover more quickly 
after disasters [42]. The ILATGANA-PHN training can 
be manifested as an implementation of the nurse exist-
ence in the community empowerment, especially in the 
field of disaster, because nurses can use one or more 
instruments to simultaneously assess aspects of resilience 
in the community and provide validity and reliability of 
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data for these instruments. In addition, nurses can also 
take part in various disaster nursing research in disaster-
related community resilience efforts. This new theoreti-
cal framework explains and predicts how social resources 
influence resilience at both the community and individ-
ual levels [43].

The ILATGANA-PHN training builds various com-
munity mobilization efforts in disaster management. The 
process of implementing the ILATGANA-PHN model 
emphasizing the steps of the nursing process is relevant 
to the explanation of Gulzar et  al. (2012) that the work 
model of nurses in earthquake areas is carried out to 
empowering the community in teams with a nursing pro-
cess approach in the community. Interventions are deter-
mined through a collaborative PHN process guided by a 
planning cycle framework. This framework includes four 
phases, namely assessment, planning, implementation, 
and evaluation. The framework provides specific direc-
tions for working with health care providers on commu-
nity health promotion in a more systematic manner [44]. 
It is further explained that community nurses in disaster 
community empowerment can increase the resilience of 
disaster-affected communities. CHNs should focus on 
maximizing, preserving, and accommodating culture to 
maintain familiar life patterns when community circum-
stances are disrupted by powerful natural forces [45].

The effect of the ILATGANA‑PHN Training on the community 
capacity
The results showed a strong effect of the ILATGANA-
PHN training on the capacity of Kendeng Community, 
Sugih Mukti Village. The results of this study indicate 
that the disaster management training model based on 
the local empowerment is effective for the community 
Capacity in the landslide natural disaster management. 
The disaster management training model has a significant 
effect on increasing the understanding, awareness, and 
attitude of the community in landslide-prone areas in the 
pre-disaster, intra-disaster, and post-disaster phases [46].

The results of this study solve one of the problems in 
disaster management. One of the major issues in recent 
years has been the community resilience, or the ongo-
ing ability of a community to survive and recover from 
disaster (e.g. economic stress, influenza pandemic, natu-
ral or man-made disaster). As resources are limited dur-
ing emergencies, the community should be more aware 
that they should be independent after an emergency and 
before the help arrives, so they need to build a resilience 
before an emergency occurs. Resilience is also considered 
critical to a community ability to mitigate the lengthy 
recovery period after an emergency, which may require 
considerable time and resources at the federal, state, and 
local levels [47]. It implies that the ILATGANA-PHN 

training supports the preparation of resilient community 
capabilities in disaster managements.

The ILATGANA-PHN training model that provides an 
independent acceleration of community capacity in disas-
ter managements, as the integration of key public health 
concepts, such as sustainability, community mobilization, 
community empowerment, and active community partic-
ipation, is essential in intervention projects such as train-
ing. However, the type of community participation, for 
example in decision-making, planning, and internalizing 
the importance of the initiative, should be reflected by 
public health leaders and key stakeholders before design-
ing the program. As a result of the interventions under-
taken, few lessons were learned while working in the 
earthquake-affected areas. There should be a clear role 
for PHNs in this program. The role of nurses, in this case, 
will ensure an effective rehabilitation and promotion of 
public health in earthquake-affected areas, particularly 
from a nursing perspective. People from grassroots com-
munities should be involved in the planning stage for a 
proper allocation of resources in disaster-affected areas. 
Therefore, the community participation and sustainabil-
ity should be ensured from the beginning of the training 
process [44]. However, there is a need for a legal frame-
work that supports and builds a culture of volunteerism 
among nurses to identify and prepare healthcare volun-
teers in the preparedness phase and assign them appro-
priately in the response phase. In addition, necessary 
steps to improve the retention and motivation of volun-
teer nurses should be prioritized. Plans should also be 
implemented for the volunteer dismissal and follow-up 
the volunteer physical and mental health after their mis-
sions [48]. PHN nurses can develop their functions and 
roles as health volunteers in the entire disaster manage-
ment cycle.

Based on the discussion, the ILATGANA-PHN train-
ing model can be used as an option for developing the 
community empowerment carried out by nurses in their 
role in the society. It is in accordance with research 
results explaining that the role of nurses when disaster 
occurs is to manage and empower the community and 
facilitate the family function by involving the commu-
nity in planning and implementing disaster prepared-
ness activities in the community, as well as encouraging 
families to actively participate in PRB [48]. Apart from 
that, the government institution such as BNPB can use 
the ILATNAGA-PHN model as a reference for imple-
menting the community empowerment in organizing 
disaster nursing service programs integrated with pro-
grams at community health centers. As we known, the 
Ministry of Health, through their decree in Minister of 
Health of the Republic of Indonesia number Hk.01.07/
Menkes/16/5/2023 concerning accreditation standards 
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for Community Health Centers, has established emer-
gency and disaster management programs as one of the 
assessment parameters for the management of health 
facilities at Community Health Centers.

Conclusions
The disaster preparedness training integration model 
based on Public Health Nursing (ILATGANA-PHN) is 
an integrated training developed based on the train-
ing instrument, training curriculum, training module, 
training process, and evaluation, which had been devel-
oped as the result of the public health nursing process. 
The ILATGANA-PHN has 28 sessions that involve 
professionals with SBL method. The ILATGANA-
PHN is effective in increasing the community Capac-
ity in disaster management in disaster-prone areas. 
The ILATGANA-PHN training integration implies 
that the training model is implemented as a whole by 
involving related institutions, a variety of methods, and 
a comprehensive empowerment process. The ILAT-
GANA-PHN training can improve various parameters 
of community Capacity in disaster management, such 
as knowledge and attitude (KA), emergency planning 
(EP), warning system (WS), and resource mobilization 
community (RMC).

The ILATGANA-PHN training model can increase 
the Capacity of communities in disaster-prone areas in 
implementing various disaster risk reduction efforts. In 
this case, the role of community nurses can be expanded 
as disaster volunteers in the health sector who have a 
professional competence. The empowerment program 
of community Capacity in disaster managements can be 
synergized with various programs from policymakers, 
both government and private parties to strengthen this 
Capacity. Thus, the ILATGANA PHN training, as one of 
the ways of empowering nurses in disaster managements, 
will be more effective in increasing the community 
Capacity if it is facilitated by various support systems.

The ILATGANA-PHN training model will become 
a new reference in the field of community and disaster 
nursing in developing the foundational framework of 
nursing science. As a result, it can be considered as an 
alternative application of the nursing role that integrates 
the nursing science, disaster management, and socio-
cultural aspects, specifically anthropological consid-
erations. The ILATGANA-PHN training model is quite 
effective and flexible to implement. In disaster nursing, 
health during disasters and culture are becoming trend-
ing topics and frequent issues as the intensity of disas-
ter happening in various regions. The ILATGANA-PHN 
training model is relevant to government programs in 
community-based disaster risk reductions.
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The following supporting information can be down-
loaded at: https:// drive. google. com/ drive/ folde rs/1- 
AUJmi JvGP8 qRvvT No8JU 8qNom E0L8Qb? usp= shari 
ng Video ILATGANA_PHN Training Process, Data 
Availability and Graphical abstract. Figure  1: ILAT-
GANA PHN model construction developed by Sofyana 
et  al., [17]; Fig.  2: ILATGANA-PHN Training Process 
Scheme; Fig.  3: the increasing of the average score of 
knowledge and attitude (KA) before training and after 
training in measurements 1, 2, and 3; the people of 
Kendeng Community, Sugih Mukti Village, Bandung 
Regency (N = 78); Fig.  4: the average score increase 
of Family Emergency Plan (KEP) before training and 
after training in measurements 1, 2, and 3 Kendeng 
Community, Sugih Mukti Village, Bandung Regency 
(N = 78); Fig. 5: the increase of average score of Under-
standing on Warning System (WS) before training and 
after training in measurements 1, 2, and 3 Kendeng 
Community, Sugih Mukti Village, Bandung Regency 
(N = 78); Fig.  6: the increase of Resource Mobilization 
Community (RMC) average score before training and 
after training in measurements 1, 2, and 3 Kendeng 
Community, Sugih Mukti Village, Bandung Regency 
(N = 78); Fig. 7 the increase in community preparedness 
average score level before training and after training in 
measurements 1, 2, and 3 Kendeng Community, Sugih 
Mukti Village, Bandung Regency (N = 78); Table  1: 
Model construction expert panel resume results; 
Table  2. Distribution of Respondent Characteristics, 
Kendeng Community, Sugih Mukti Village, Bandung 
Regency (N = 78)); Table  3: The Effect of ILATGANA-
PHN Training on Knowledge and Attitudes (KA) of the 
people of Kendeng Community, Sugih Mukti Village, 
Bandung Regency (N = 78); Table  4: Effects of ILAT-
GANA-PHN training on Emergency Planning (EP) 
Kendeng Community, Sugih Mukti Village, Bandung 
Regency (N = 78); Table  5: The Effect of ILATGANA-
PHN training on Warning System (WS) of Kendeng 
Community, Sugih Mukti Village, Bandung Regency 
(N = 78); Table 6: The effect of ILATGANA-PHN train-
ing on the Resource Mobilization Community (RMC) 
of Kendeng Community, Sugih Mukti Village Bandung 
Regency (N = 78); Table 7: The effect of knowledge and 
attitudes (KA), Emergency Planning (EP), Warning 
System (WS), and Resource Mobilization Community 
(RMC) on Kendeng Community Capacity, Sugih Mukti 
Village, Bandung Regency (N = 78); Table  8. The effect 
of ILATGANA-PHN training on community Capacity 
of Kendeng Community, Sugih Mukti Village, Band-
ung Regency (N = 78); and Video 1: ILATAGANA-PHN 
Training Process.
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Limitation
In this research, the knowledge and attitude vari-
ables were measured in a single variable, namely the 
knowledge and affective (KA) variable. Ideally, these 
two variables are separate variables and are measured 
with separate measuring instruments. However, since 

the instrument used is a validated instrument from 
research conducted by LIPI/UN/UNDRRR, it is still 
used as one variable.

This research did not use a comparation group or (con-
trol) as a research design. This study also did not use 
other models as a comparation. We call this as one sam-
ple without control design. Although, methodologically, 
it would be better to use a control group or other model 
as a comparation. As the authors, we also prepared a dis-
cussion section by comparing various research results 
using the community empowerment model in disaster 
managements.

The model is specifically used to empower the com-
munity in facing natural disaster such as earthquakes, 
volcanic eruptions, landslides, floods, etc., so it requires 
several modifications if it is going to be applied to 
communities with demographically different disaster 
potentials.

Table 2 The distribution of respondent characteristics, Kendeng 
Community, Sugih Mukti Village, Bandung Regency (n-78)

VARIABLE F %

Gender

 • Man 34 43,6

 • Woman 44 56,4

Training experience

 • Once 28 35,9

 • Never 50 64,1

Education

 • Doesn’t go to school 8 10,3

 • Basic Education (Primary) 40 51,3

 • Secondary Education (SMP/SMA) 30 38,4

 • Higher Education (PT) 0 0

Age

 • 15 – 25 years 5 6,4

 • 26 – 35 years 18 23,1

 • 36 – 45 years 14 17,9

 • 46 – 55 years 24 30,8

 • ≥ 56 years 17 21,8

Role

 • Youth organization 7 9

 • Public figure 4 5,1

 • Health Cadre 5 6,4

 • Government officials 2 2,6

 • Volunteer 60 76,9

Work

 • Plantation Workers 46 59

 • PNS/Employee 8 10,3

 • Student/Students 3 3,8

 • Doesn’t work 21 26,9

Total 78 100

Table 3 The effect of the ILATGANA-PHN training on knowledge 
and attitudes (KA) (N = 78)

Variabel Mean SD P‑value

Knowledge and Attitude

 Pre test 53,81 15,52 0, 000

 Post Test 1 63,56 11,73

 Post test 2 70,69 9,47

 Post Test 3 70.76 8,94

Table 4 The effect of the ILATGANA-PHN training on the 
emergency planning (EP) (N = 78)

Variable Mean Standard 
deviation

P‑value

Emergency Planning (EP)

 Pre test 51,77 18,68 0, 000

 Post Test 1 68,38 10,01

 Post test 2 73,42 7,82

 Post Test 3 72,03 7,56

Table 5 The effect of the ILATGANA-PHN training on the 
warning system (WS) (N = 78)

Variable Mean Standard 
deviation

P‑value

Warning System (WS)

 Pre test 50,41 15,73 0, 000

 Post Test 1 65,99 9,53

 Post test 2 72,29 6,48

 Post Test 3 71,23 6,82

Table 6 The effect of the ILATGANA-PHN training on the 
resource mobilization community (RMC) (N = 78)

Variabel Mean Standar deviasi P‑value

Resource Mobilization Community (RMC)

 Pre test 51,53 22,15 0, 000

 Post Test 1 70,31 8,51

 Post test 2 75,35 6,43

 Post Test 3 75,09 7,22
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Table 7 The effect of the knowledge and attitudes (KA), emergency planning (EP), warning system (WS), and resource mobilization 
community (RMC) on the community capacity (N = 78)

Variable Mean SD n p‑value Ra R square

Knowledge and Attitude (KA) 53.8077 15.51878 78 0,000 0,512 0,262

Community Independence 51.8365 10.59786 78

Emergency Planning (EP) 51.7692 18.68462 78 0,000 0,762 0,581

Community Independence 51.8365 10.59786 78

Warning System (WS) 50.4103 15.72857 78 0,000 0,552 0,315

Community Independence 51.8365 10.59786 78

Resource Mobilization Community (RMC)
Community capacity

51.5385
51.8365

22.12637
10.59786

78
78

0,000 0,506 0,256

Table 8 The effect of the ILATGANA-PHN training on the 
community Capacity of Kendeng Community, Sugih Mukti 
Village, Bandung Regency (N = 78)

Variable Mean Standard deviation P‑value

Community Independence

 Pre test 51,88 10,60 0, 000

 Post Tes 1 67,38

 Post test 2 72,94

 Post test 3 72,28

https://doi.org/10.1186/s12912-024-01755-w
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