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2 ABSTRACTS

2.1 ABSTRACT

Note: this abstract is a condensed version of the Thesis. The references are cited in the  
English manuscript.

INTRODUCTION
This  doctoral  thesis  comprises  a  collection  of  researchs  focused  on  preventing  child 
drowning through an innovative educational approach. Child drowning is a global public 
health issue, and in this sense the World Health Organization (WHO) recognizes the critical 
importance of prevention from an early age. One of the knowledge gaps related to effective 
strategies  to  reduce  drowning  worldwide  is  the  creation  and  dissemination  of  feasible 
educational contents and materials, that could be of universal access, especially in low-
resource communities. Trying to fill these gaps, the studies conducted in this Doctoral Thesis 
range  from  reviewing  Spanish  educational  legislation  to  designing  and  implementing 
interdisciplinary educational programs for drowning prevention, rescue, and resuscitation, 
integrating different areas of the school curriculum. These programs have been created with 
considering  pedagogical  criteria  in  order  to  promote  meaningful  interactive  learning, 
involving students and families in the educational process. Specifically, four interventions 
are proposed: first and second focused on prevention using a safe water activities children's 
song and a puppet show, third on water rescue, based on throwing materials to provide 
flotation  to  a  person  at  risk  of  drowning,  and  fourth  focused  on  teaching  basic 
cardiopulmonary  resuscitation  (CPR)  with  innovative  do-it-yourself  low-cost  manikins 
(LoCoMan).

HYPOTHESES AND OBJECTIVES
The main hypothesis challenges the feasibility and accessibility of low-cost educational 
materials and programs for drowning prevention and their knowledge generation in various 
elements  related  to  aquatic  incidents.  Therefore,  the  main  objective  was  scientificaly 
evaluate selected educational interventions’ effects on the acquisition of concepts and skills 
for prevention, rescue, and resuscitation in drowing events. These hypothesis and objectives 
have been broken down into specific hypotheses and objectives related to each of the five 
studies presented in this research compendium.

METHODOLOGY
The methodology of the thesis is primarily quantitative and descriptive, using pre- and post-
intervention  tests,  as  well  as  cross-group  studies.  The  studies  include  both  quasi-
experimental  and  randomized  designs,  focusing  on  evaluating  the  feasibility  and 
effectiveness of the proposed educational interventions.

RESULTS
The results  of the thesis indicate that  innovative educational proposals are effective in 
improving knowledge, attitudes and skills about drowning prevention. The studies show that 
children  can  learn  fundamental  preventive  strategies  through  creative  and  innovative 
educational  methods,  such  as  specifically  composed/created  songs  and  puppet  show. 
Additionally,  the  research  demonstrates  that  do-it-yourself  low-cost  materials,  such  as 
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paperboards, plastic tubes and recycled plastic bottles for aquatic rescues, are viable and 
effective  for  learning  effective  rescues  and  developing  the  needed  motor  skills.  Such 
activities and trainings can be embebed in the schools Physical Education schedules. An 
important finding is that teaching basic CPR with the help of low-cost materials does not 
compromise the quality of learning compared to using conventional commercial manikins. 
This suggests that it is possible to implement CPR training programs in resource-limited 
contexts.

DISCUSSION
The  discussion  of  the  thesis  focuses  on  the  relevance  and  applicability  of  specific  to 
drowning educational programs in real risk situations and the need for scientific assessment 
and long-term follow-up to evaluate their effectiveness.  It  highlights the importance of 
considering and determining the optimal age for initiation in each educational content and 
the necessary frequency for retraining rescue skills. Additionally, it addresses the relevance 
of providing accessible and low-cost  and available educational resources in special  for 
disadvantaged communities along the world. Practical education in drowning prevention and 
bystander initial rescue should be an integral part of the educational curriculum from the 
early school stages, promoting a long-lasting culture of aquatic safety from a young age.

CONCLUSIONS
School and community education in drowning prevention and activation of the chain-of-
survival  must  be  addressed  from  a  global,  pedagogical,  multidisciplinary,  innovative, 
inclusive, and accessible approach. The proposals developed in this thesis not only improved 
the knowledge and skills of participating schoolchildren and families but also offer practical 
and accessible solutions for wide implementation in low-resource contexts, covering the 
three essential areas: Prevention, Rescue, and initial Resuscitation. Innovative educational 
proposals,  such  as  the  use  of  children's  songs  and  puppet  shows,  proved  effective  in 
improving children's knowledge of beach signage and promoting safer behavior practices. 
Additionally, they contributed to the development of initial rescue and basic resuscitation 
skills, as they can be trained with do-it-yourself low-cost materials, such as recycled plastic 
bottles for rescue throws and homemade cardboards with plastic tubes and liquid suction 
pumps for basic CPR.
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2.2 RESUMEN

Nota: este resumen es una versión resumida en castellano de la tesis doctorala redactada en  
inglés. Las referencias bibliográficas fueron citadas en el manuscrito en inglés.

INTRODUCCIÓN
Esta tesis doctoral comprende una colección de investigaciones centradas en prevenir el 
ahogamiento infantil mediante un enfoque educativo innovador. El ahogamiento infantil es 
un problema de salud pública global, y en este sentido, la Organización Mundial de la Salud 
(OMS) reconoce la importancia crítica de la prevención desde una edad temprana. Una de las 
lagunas  de  conocimiento  relacionadas  con  las  estrategias  efectivas  para  reducir  el  
ahogamiento a nivel mundial es la creación y difusión de contenidos y materiales educativos 
viables,  que puedan ser de acceso universal,  especialmente en comunidades con pocos 
recursos. Intentando llenar estas lagunas, los estudios realizados en esta Tesis Doctoral 
abarcan  desde  la  revisión  de  la  legislación  educativa  española  hasta  el  diseño  e 
implementación  de  programas  educativos  interdisciplinares  para  la  prevención  del 
ahogamiento, el rescate y la reanimación, integrando diferentes áreas del currículo escolar. 
Estos programas han sido creados considerando criterios pedagógicos para promover un 
aprendizaje significativo e interactivo, involucrando a estudiantes y familias en el proceso 
educativo. Específicamente, se proponen cuatro intervenciones: primera y segunda centradas 
en la prevención utilizando una canción infantil sobre actividades seguras en el agua y un 
espectáculo  de  titeres,  tercera  en  el  rescate  acuático,  basada  en  lanzar  materiales  para  
proporcionar flotación a una persona en riesgo de ahogamiento y cuarta y última, enfocada 
en enseñar reanimación cardiopulmonar (RCP) básica con maniquíes innovadores de bajo 
coste y fabricados de forma casera (LoCoMan).

HIPÓTESIS Y OBJETIVOS
La hipótesis principal se centra en la viabilidad y accesibilidad de materiales y programas 
educativos  de  bajo  coste  para  la  prevención  del  ahogamiento  y  su  generación  de 
conocimiento en varios elementos relacionados con incidentes acuáticos. Por lo tanto, el  
objetivo principal de esta tesis fue evaluar científicamente los efectos de las intervenciones  
educativas seleccionadas sobre la adquisición de conceptos y habilidades para la prevención, 
el rescate y la reanimación en eventos de ahogamiento. Estas hipótesis y objetivos se han  
desglosado en hipótesis y objetivos específicos relacionados con cada uno de los cinco 
estudios presentados en este compendio de investigación.

METODOLOGÍA
La  metodología  de  la  tesis  es  principalmente  cuantitativa  y  descriptiva,  utilizando 
pruebas/test antes y después de las intervenciones, así como estudios entre grupos. Los 
estudios incluyen tanto diseños cuasi-experimentales como aleatorizados, centrándose en 
evaluar la viabilidad y efectividad de las intervenciones educativas propuestas.

RESULTADOS
Los resultados de la tesis indican que las propuestas educativas innovadoras son efectivas 
para mejorar el conocimiento, actitudes y habilidades sobre la prevención del ahogamiento. 
Los estudios muestran que los niños pueden aprender estrategias preventivas fundamentales 
a través de métodos educativos creativos e innovadores, como canciones y espectáculos de 
títeres específicamente diseñados. Además, la investigación demuestra que los materiales de 
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bajo  coste  como botellas  de  plástico  recicladas  para  rescates  acuáticos,  son  viables  y 
efectivos para aprender rescates efectivos y desarrollar las habilidades motrices básicas.  
Estas actividades y entrenamientos pueden integrarse en los horarios de Educación Física de 
las escuelas. Un hallazgo importante es que enseñar RCP básica con la ayuda de materiales  
de  bajo  coste  no  disminuye  la  calidad  del  aprendizaje  en  comparación  con  el  uso  de 
maniquíes comerciales convencionales. Esto sugiere que es posible implementar programas 
de entrenamiento en RCP en contextos con recursos limitados.

DISCUSIÓN
La discusión de la tesis se centra en la relevancia y aplicabilidad de programas educativos 
específicos para  el  ahogamiento en situaciones de riesgo reales  y la  necesidad de una 
evaluación científica y seguimiento a largo plazo para evaluar su efectividad. Se destaca la 
importancia de considerar y determinar la edad óptima para el inicio de cada contenido 
educativo  y  la  frecuencia  necesaria  para  el  reentrenamiento  de  habilidades  de  rescate.  
Además, se aborda la relevancia de proporcionar recursos educativos accesibles y de bajo 
coste disponibles especialmente para comunidades desfavorecidas en todo el mundo. La 
educación práctica en prevención de ahogamientos y rescate inicial por parte de testigos debe 
ser  una  parte  integral  del  currículo  educativo  desde  las  primeras  etapas  escolares, 
promoviendo una cultura duradera de seguridad acuática desde la niñez.

CONCLUSIONES
La educación escolar y comunitaria en la prevención del ahogamiento y la activación de la 
cadena  de  supervivencia  debe  abordarse  desde  un  enfoque  global,  pedagógico, 
multidisciplinar, innovador, inclusivo y accesible. Las propuestas desarrolladas en esta tesis 
no solo mejoraron el conocimiento y las habilidades de los escolares y familias participantes, 
sino que también ofrecen soluciones prácticas y accesibles para una implementación amplia 
en  cualquier  contexto  independientemente  de  sus  recursos,  cubriendo  las  tres  áreas 
esenciales:  prevención,  rescate  y  reanimación  inicial.  Las  propuestas  educativas 
innovadoras, como el uso de canciones infantiles y espectáculos de títeres demostraron ser 
efectivas, mejorando el conocimiento de los escolares sobre la señalización en playas, así 
como promover los comportamientos y prácticas más seguras. Además, contribuyeron al 
desarrollo  de habilidades iniciales  de rescate  y reanimación básica,  ya que pueden ser 
entrenadas  con  materiales  de  bajo  coste  y  auto  fabricados,  como  botellas  de  plástico 
recicladas para lanzamientos de rescate y maniquíes de cartón con tubos plásticos y bombas 
de succión de líquidos para RCP básica.
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2.3 RESUMO

Nota:
Este  resumo é unha versión reducida do documento de tese  en inglés.  As referencias  
bibliográficas foron citadas no manuscrito en inglés.

INTRODUCIÓN
Esta  tese  doutoral  comprende  unha  colección  de  investigacións  centradas  en  previr  o 
afogamento infantil mediante un enfoque educativo innovador. O afogamento infantil é un 
problema de saúde pública global, e neste sentido, a Organización Mundial da Saúde (OMS) 
recoñece a importancia crítica da prevención desde unha idade temperá. Unha das lagoas de 
coñecemento relacionadas coas estratexias  efectivas  para  reducir  o  afogamento a  nivel  
mundial é a creación e difusión de contidos e materiais educativos viables, que poidan ser de 
acceso universal, especialmente en comunidades con poucos recursos. Tentando encher estas 
lagoas, os estudos realizados nesta Tese Doutoral abranguen desde a revisión da lexislación 
educativa  española  ata  o  deseño  e  implementación  de  programas  educativos 
interdisciplinares para a prevención do afogamento, o rescate e a reanimación, integrando 
diferentes áreas do currículo escolar. Estes programas foron creados considerando criterios 
pedagóxicos para promover unha aprendizaxe significativa e interactiva, involucrando a 
estudantes e familias no proceso educativo. Especificamente, proponse catro intervencións: 
primeira  e  segunda  centradas  na  prevención  utilizando  unha  canción  infantil  sobre 
actividades seguras na auga e un espectáculo de monicreques, terceira no rescate acuático, 
baseada  en  lanzar  materiais  para  proporcionar  flotación  a  unha  persoa  en  risco  de 
afogamento e cuarta  e  última,  enfocada en ensinar reanimación cardiopulmonar (RCP) 
básica con maniquís innovadores de baixo custo fabricados de forma caseira (LoCoMan).

HIPÓTESES E OBXECTIVOS
A hipótese principal  céntrase na viabilidade e  accesibilidade de materiais  e  programas 
educativos de baixo custo para a prevención do afogamento e a súa xeración de coñecemento 
en varios elementos relacionados con incidentes acuáticos. Polo tanto, o obxectivo principal 
desta tese foi avaliar cientificamente os efectos das intervencións educativas seleccionadas 
sobre a adquisición de conceptos e habilidades para a prevención, o rescate e a reanimación 
en  eventos  de  afogamento.  Estas  hipóteses  e  obxectivos  desglosáronse  en  hipóteses  e 
obxectivos  específicos  relacionados  con  cada  un  dos  cinco  estudos  presentados  neste 
compendio de investigación.

METODOLOXÍA
A metodoloxía da tese é principalmente cuantitativa e descritiva, utilizando probas/test antes 
e despois das intervencións, así como estudos entre grupos. Os estudos inclúen tanto deseños 
cuasi-experimentais como aleatorizados, centrándose en avaliar a viabilidade e efectividade 
das intervencións educativas propostas.

RESULTADOS
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Os resultados da tese indican que as propostas educativas innovadoras son efectivas para 
mellorar o coñecemento, actitudes e habilidades sobre a prevención do afogamento. Os 
estudos mostran que os nenos poden aprender estratexias preventivas fundamentais a través 
de  métodos  educativos  creativos  e  innovadores,  como  cancións  e  espectáculos  de 
monicreques  especificamente  deseñados.  Ademais,  a  investigación  demostra  que  os 
materiais de baixo custo, como botellas de plástico recicladas para rescates acuáticos, son 
viables e efectivos para aprender rescates efectivos e desenvolver as habilidades motrices 
básicas. Estas actividades e adestramentos poden integrarse nos horarios de Educación Física 
das escolas. Un achado importante é que ensinar RCP básica coa axuda de materiais de baixo 
custo non diminúe a calidade da aprendizaxe en comparación co uso de maniquís comerciais 
convencionais. Isto suxire que é posible implementar programas de adestramento en RCP en 
contextos con recursos limitados.

DISCUSIÓN
A  discusión  da  tese  céntrase  na  relevancia  e  aplicabilidade  de  programas  educativos 
específicos para o afogamento en situacións de risco reais e a necesidade dunha avaliación 
científica  e  seguimento  a  longo  prazo  para  avaliar  a  súa  efectividade.  Destácase  a 
importancia  de  considerar  e  determinar  a  idade  óptima  para  o  inicio  de  cada  contido 
educativo e a frecuencia necesaria para o reaprendizaxe de habilidades de rescate. Ademais, 
abórdase a  relevancia  de proporcionar  recursos educativos accesibles  e  de baixo custo 
dispoñibles especialmente para comunidades desfavorecidas en todo o mundo. A educación 
práctica en prevención de afogamentos e rescate inicial por parte de testemuñas debe ser 
unha parte integral do currículo educativo desde as primeiras etapas escolares, promovendo 
unha cultura duradeira de seguridade acuática desde a nenez.

CONCLUSIÓNS
A educación escolar e comunitaria na prevención do afogamento e a activación da cadea de 
supervivencia  debe  abordarse  desde  un  enfoque  global,  pedagóxico,  multidisciplinar, 
innovador, inclusivo e accesible. As propostas desenvolvidas nesta tese non só melloraron o 
coñecemento  e  as  habilidades  dos  escolares  e  familias  participantes,  senón que  tamén 
ofrecen  solucións  prácticas  e  accesibles  para  unha  implementación  ampla  en  calquera 
contexto independentemente dos seus recursos, cubrindo as tres áreas esenciais: prevención, 
rescate e reanimación inicial. As propostas educativas innovadoras, como o uso de cancións 
infantís  e  espectáculos  de  monicreques  demostraron  ser  efectivas,  mellorando  o 
coñecemento  dos  escolares  sobre  a  sinalización  en  praias,  así  como  promover  os 
comportamentos e prácticas máis seguras. Ademais, contribuíron ao desenvolvemento de 
habilidades  iniciais  de  rescate  e  reanimación  básica,  xa  que  poden  ser  adestradas  con 
materiais  de  baixo  custo  e  auto-fabricados,  como  botellas  de  plástico  recicladas  para 
lanzamentos de rescate e maniquís de cartón con tubos plásticos e bombas de succión de 
líquidos para RCP básica.

2.4 RESUMO AMPLIADO EN GALEGO (>3000 PALABRAS)
 Esta versión, redactada en GALEGO, conta con máis de 3000 palabras, de acordo coa  
normativa da Universidade de Santiago de Compostela. As referencias bibliográficas son  
citadas no manuscrito en inglés.
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INTRODUCIÓN
Esta  tese  doutoral  comprende  unha  colección  de  investigacións  centradas  en  previr  o 
afogamento infantil mediante un enfoque educativo innovador. O afogamento infantil é un 
problema de saúde pública global, e neste sentido, a OMS recoñece a importancia crítica da 
prevención desde unha idade temperá. recoñece a importancia da prevención dende a idade 
infantil. Un dos baleiros de coñecemento nas estratexias para reducir o afogamento é a 
creación  e  difusión  de  contidos  e  materiais  educativos,  así  como  o  acceso  universal, 
especialmente nas comunidades con poucos recursos. 
Os estudos realizados nesta tese doutoral abarcan desde a revisión da lexislación educativa 
española ata a implementación de programas educativos interdisciplinares de prevención, 
rescate e reanimación, que integran diferentes áreas do currículo escolar. Estes programas 
están deseñados con criterios pedagóxicos para promover aprendizaxes significativas, nas 
que  o  alumnado  e  as  familias  son  partícipes  do  proceso  educativo.  Concretamente, 
propóñense catro intervencións: dúas centradas na prevención usando unha canción infantil e 
un teatro de monicreques; unha de rescate, baseada no lanzamento de materiais para prover 
flotación  a  unha  persoa  en  risco  de  afogamento;  e  a  última,  centrada  no  ensino  da 
reanimación cardiopulmonar con maniquíes de baixo custo denominados LoCoMan.
A motivación ven da relevancia do afogamento coma unha das principais causas prevenibles 
de morte non intencional. A OMS considérao un problema maior de saúde pública que afecta 
a comunidades de todo o mundo. Os datos epidemiolóxicos indican que anualmente unhas 
300.000 persoas morren por afogamento, aínda que esta cifra pode estar infravalorada pola 
dificultade  de  numerosos  países  para  manter  unha  estatística  actualizada  e  veraz  dos 
incidentes acuáticos. A mortalidade infantil por afogamento é especialmente relevante, xa 
que supón a terceira causa de morte global en nenos a partir dos 5 anos e é a primeira en  
menores de 14 anos, cunha incidencia aproximada de 129.553 mortes en todo o mundo no 
ano.
Os incidentes infantís no medio acuático teñen diversas causas, como a falta de competencia 
acuática, a ausencia de supervisión directa e os descoidos por parte dos coidadores, por este 
motivo, a cadea de supervivencia do afogamento presenta unha secuencia de 5 eslabóns,  
partindo da prevención como o elemento principal, o rescate seguro (segundo, terceiro e 
cuarto eslabón) e finalmente a aplicación de coidados e primeiros auxilios da persoa afogada. 
O afogamento infantil  é  multifactorial,  polo  que o  seu abordaxe tamén debería  selo  e 
involucrar aos pais ou coidadores, xa que reforzan as aprendizaxes e os comportamentos 
seguros no medio acuático. De cara a conseguir resultados que beneficien á maior cantidade 
de  persoas  posible,  a  creación de  recursos  accesibles  e  de  baixo custo  pode  ser  unha 
alternativa accesible para toda a comunidade, en todo o mundo, polo que o seu deseño e  
estudo é pertinente no eido da investigación en ciencias da saúde e en ciencias da educación, 
sendo un elemento de transferencia do coñecemento á toda a sociedade. 

HIPÓTESES E OBXECTIVOS
Hipótese xeral: os programas educativos para a prevención do afogamento son viables, 
accesibles  e  xeran  coñecemento  práctico  nos  diferentes  elementos  relacionados  co 
afogamento (prevención, rescate e reanimación), mesmo sendo de baixo custo.
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Obxectivo xeral: avaliar o efecto de diferentes intervencións educativas na adquisición de 
conceptos e habilidades para a prevención do afogamento, rescate e reanimación.

As hipóteses e obxectivos específicos detállanse a continuación para cada unha das tres 
seccións (prevención, rescate e reanimación inicial) e para cada unha das cinco publicacións 
que compoñen o compendio de publicacións da tese.

H1-O1. Análise curricular baseada na lexislación educativa española (Artigo 1)
 H1  -  Artigo  1:  O  currículo  educativo  español  contempla  contidos 

relacionados de forma directa e indirecta coa prevención do afogamento e os 
primeiros auxilios. 

 O1- Artigo 1: Analizar e avaliar a lexislación educativa española relacionada 
coa  prevención  de  accidentes  e  primeiros  auxilios  nos  diferentes  niveis 
educativos (educación infantil, educación primaria, educación secundaria e 
bacharelato).

H2-O2. Prevención do afogamento no ámbito escolar (Artigos 2 e 3)
 H2:  A  implementación  de  propostas  educativas  innovadoras, 

interdisciplinares  e  na  contorna  da  comunidade  educativa  fomentan  a 
comprensión de riscos acuáticos e a aprendizaxe de conceptos relacionados 
coa prevención do afogamento. 

o H2.1 - Artigo 2: O uso de cancións e métodos educativos creados 
específicamente  con  este  obxectivo  favorece  a  aprendizaxe  de 
conceptos e actitudes relacionados coa prevención do afogamento. 

o H2.2 - Artigo 3: Un espectáculo de monicreques, específicamente 
deseñado con mensaxes orientadas cara á seguridade dos nenos na 
contorna  acuática,  mellorará  o  coñecemento  e  as  actitudes  das 
familias (fillos e proxenitores) sobre a prevención do afogamento. 

 O2: Avaliar a modificación de coñecementos sobre as estratexias preventivas 
fundamentais para evitar afogamentos. 

o O2 - Artigo 2: Avaliar a modificación de coñecementos en relación ao 
significado  das  bandeiras  do  mar,  o  afrontamento  dun  rescate 
acuático, o número de emerxencias e as actitudes seguras durante o 
baño. 

o O2 - Artigo 3: Avaliar a viabilidade e os efectos inmediatos desta 
estratexia  e  ferramenta  de  ensino  innovadora  (espectáculo  de 
monicreques).

H3-O3. Habilidades de salvamento –rescate e reanimación cardiopulmonar básica- 
en caso de afogamento, adquiridas por nenos en idade escolar (Artigos 4 e 5)

 H3: O uso de materiais de baixo custo ou auto fabricados (feitos por eles 
mesmos),  pode  ser  unha  alternativa  viable  e  adaptada  para  o 
desenvolvemento de habilidades de rescate e reanimación. 

o H3  -  Artigo  04:  Os  materiais  de  rescate  convencionais  non  son 
axeitados para lanzamentos a longa distancia, mentres que elementos 
lixeiros e máis pequenos, feitos a man, son mellores para os nenos. 

o H3 - Artigo 5: O ensino da RCP básica integrada nas actividades 
escolares con materiais de baixo custo é viable e non supón unha 
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disminución  da  calidade  en  comparación  cun  maniquí  comercial 
convencional. 

 O3: Analizar diferentes habilidades de rescate e reanimación inicial de baixo 
custo adaptadas a nenos. 

o O3 -  Artigo 4:  Analizar  a  capacidade de lanzamento (distancia  e 
precisión) de dous materiais de rescate específicos (aro salvavidas e 
tubo  de  rescate),  e  comparalos  cun  material  non  convencional,  a 
botella de plástico. 

o O3  -  Artigo  5  –  Avaliar  a  aprendizaxe  de  habilidades  de  RCP 
practicando cun maniquí de baixo custo (LoCoMan) con feedback 
visual cualitativo para as compresións torácicas continuas.

MATERIAIS E MÉTODOS
En xeral, os estudos desta tese son cuantitativos e descriptivos, baseados en probas realizadas 
en dous momentos (pre e post), e en probas cruzadas entre grupos. Os detalles concretos da 
metodoloxía en casa estudo son detallados na sección correspondente de cada artigo. A 
continuación,  destacamos  os  aspectos  máis  importantes  da  metodoloxía  dos  estudos 
incluídos na tese doutoral.
O artigo 1 baséase nunha revisión, analítica e crítica, da lexislación española actual no eido 
da educación nas etapas de primaria  e  secundaria,  baseada nun enfoque de análise  de 
consenso por expertos. 
O artigo 2 desta tese consistiu nun estudo preliminar de viabilidade, descriptivo e non 
aleatorizado  con  avaliación  en  dous  momentos;  antes  da  intervención  e  despois  da 
intervención. 
O artigo 3 foi un estudo quasi-experimental deseñado, que comprende tres fases: creación do 
espectáculo de monicreques, recrutamento da mostra, e avaliación pre e post-intervención. 
O artigo 4 tivo un deseño de estudo cruzado aleatorizado usado para examinar as diferenzas 
entre equipos de rescate convencionais, como un aro salvavidas e un tubo de rescate, cunha 
botella de plástico. 
Finalmente,  o  artigo  5  baseouse  nun estudo quasi-experimental  e  transversal  realizado 
usando dous grupos de intervención non aleatorizados; o grupo LoCoMan (LG) adestrado 
cun maniquí de baixo custo feito a man e un grupo control (CG) practicou cun modelo de  
maniquí pediátrico convencional, Resusci Junior (Laerdal, Noruega).
O compendio de investigacións nas que participaron humanos (estudos do 2 ao 5) recibiron 
autorización dun comité de ética da investigación (Apéndice 1) baixo todos os criterios de 
confidencialidade,  protección  e  autorización  previa  aos  estudos  e,  desenvolvéronse  de 
acordo cos principios da Declaración de Helsinki.
Cando foi necesaria unha análise cuantitativa (artigos 2, 3, 4 e 5), realizáronse no software 
IBM SPSS Statistics (v.20 a 25 para Windows, Armonk, NY: IBM Corp). Tódalas análises 
estatísticas están descritas de forma detallada na sección estatística de cada artigo. 

RESULTADOS
Os  principais  resultados  do  artigo  1:  Na  análise  dos  tres  Reales  Decretos  (RD), 
identificáronse dez conceptos xerais: prevención de accidentes; protocolo Protexer, Alertar, 
Socorrer  (PAS);  protocolo  1-1-2;  posición  lateral  de  seguridade  (PLS);  reanimación 
cardiopulmonar  (RCP);  desfibrilador  externo  automático  ou  semiautomático  (DEA); 
obstrución das vías aéreas por corpo estraño (OVACE); primeiros auxilios; transporte do 
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ferido; e ictus. Ao longo de todas as etapas educativas, en vinte e sete ocasións apareceu 
contido  explícitamente  relacionado  coa  prevención  de  accidentes  ou  a  aprendizaxe  de 
primeiros auxilios.
Os principais resultados do artigo 2: Aproximadamente a metade dos nenos con idades 
comprendidas  entre  8  e  9  anos  –terceiro  curso  de  educación  primaria-  descoñecía  o 
significado das bandeiras de sinalización de risco nas praias. Despois de escoitar a canción 
composta para o estudo, todos os estudantes identificaron o significado da bandeira vermella, 
e máis do 90% recoñeceron as bandeiras verde e amarela (p<0.001). Antes da intervención, o 
75.3% dos nenos identificaron correctamente os pictogramas de actitudes seguras na auga. 
Esta percepción de actitudes seguras aumentou significativamente despois da intervención 
(p<0.001), co recoñecemento do 86.4% dos comportamentos correctos. A puntuación global 
de  seguridade  na  auga  tamén  mellorou  significativamente  nun  22.7%  despois  da 
intervención (p<0.001).
Os principais resultados do artigo 3: Realizáronse probas antes e despois do espectáculo (30 
minutos  da  obra  de  monicreques  en  directo  –  ver  o  seguinte  enlace 
https://www.youtube.com/watch?
v=1Z3gI_dgb9Q&list=PLFQecztn2LeDI4ZZEH5Z5PXqY9v7X7Hbs  -   para  avaliar  o 
coñecemento e os comportamentos respecto aos ambientes acuáticos. Antes do espectáculo 
de  monicreques,  o  78% dos  nenos  mostraron  competencia  acuática  básica.  Só  o  33% 
consideraba arriscado nadar só. Tras a intervención, o 81.6% dos nenos mudaron a súa 
percepción  dos  riscos  das  actividades  en  solitario  na  praia,  mostrando  un  mellor 
coñecemento sobre como contactar co número de emerxencia 112 (do 63.2% ao 98.9%, p < 
0.001). A intervención aumentou a intención dos pais de visitar praias con socorristas e 
mellorou o seu coñecemento sobre a RCP en vítimas de afogamento nun 58.8%.
Os principais resultados do artigo 4: Os nenos de todaslas idades foron capaces de lanzar a 
botella de plástico significativamente máis lonxe que o aro salvavidas (p<0.001; d=1.19) ou 
o tubo de rescate (p<0.001; d=0.60).  Non houbo diferenzas significativas (p=0.414) na 
porcentaxe de nenos que conseguiron lanzar cada obxecto con precisión. Os materiais de 
rescate  convencionais,  particularmente  o  aro  salvavidas,  poden  non  ser  axeitados  para 
lanzamentos a longa distancia por nenos. En contraste, alternativas máis lixeiras e pequenas, 
como as botellas de plástico.
Os principais resultados do artigo 5: Os resultados das variables de rendemento da RCP de 
calidade, foron comparados entre grupos (grupo LoCoMan vs. grupo Control). Os grupos 
LoCoMan e de control acadaron unha porcentaxe aceptable de calidade (57% e 71%, p = 
0.004). Entre os estudantes de 6º curso, non houbo diferenzas significativas na calidade da 
RCP entre LoCoMan 68% e control  71%, p = 0.66.  O grupo de control  acadou mellor 
profundidade  de  compresión  torácica  mentres  que  o  grupo  LoCoMan  mostrou  máis 
compresións correctas con retroceso torácico adecuado (descompresión de peito).

DISCUSIÓN
A relevancia do problema (afogamento infantil)  e a ausencia de literatura científica ao 
respecto,  require  do  desenvolvemento  de  estudos  baseados  no  método  científico.  O 
obxectivo xeral desta tese foi avaliar o efecto de diferentes intervencións educativas na 
adquisición  de  conceptos  e  habilidades  para  a  prevención  do  afogamento,  rescate  e 
reanimación. Os achados máis importantes foron:

a) A lexislación educativa española inclúe diferentes elementos curriculares 
vinculados  á  prevención  de  accidentes  e  ensino  dos  primeiros  auxilios, 
especialmente da RCP.
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b) As  propostas  educativas  baseadas  en  cancións  infantís  contribúen  á 
aprendizaxe  de  códigos  e  sinalética  relacionada  coa  prevención  de 
afogamentos, o número europeo de emerxencias, así como a modificación de 
condutas potencialmente perigosas, como a de intentar facer un rescate sen 
coñecementos.

c) Un  espectáculo  de  monicreques  pode  ser  unha  estratexia  efectiva  para 
fomentar o coñecemento da prevención do afogamento en familia.

d) A  distancia  de  lanzamento  de  materiais  de  rescate  (convencionais  ou 
alternativos) increméntase coa idade, pero os materiais lixeiros e alternativos 
como unha botella de plástico dobran a distancia en comparación co aro 
salvavidas.

e) Un maniquí de baixo custo é unha ferramenta válida para o ensino da RCP en 
escolares.

O afogamento é un problema de saúde pública e a OMS estableceu diversas estratexias para 
reducir  a  súa  incidencia.  Principalmente  baséanse  en  medidas  que  fomentan  a 
concienciación, o ensino da RCP e o ensino da natación. Non obstante, no entorno educativo 
formal apenas existen propostas de intervención educativa validadas científicamente. Está 
comunmente  aceptado  que  introducir  na  ensinanza  formal  e  informal  a  prevención  de 
accidentes é beneficioso para a sociedade. Por este motivo, esta tese ten unha finalidade 
educativa, e para iso estruturouse en tres bloques de análise. O primeiro, baseado na revisión 
da lexislación educativa española vinculada aos primeiros auxilios. O segundo bloque de 
discusión reflicte as consideracións sobre a educación para a prevención discutidas no artigo 
2 e 3. Finalmente, o terceiro bloque de discusión céntrase nas intervencións (rescate e 
reanimación) plantexadas nos estudos 4 e 5.
No  primeiro  artigo  analizáronse  os  Reais  Decretos  ao  amparo  da  LOMLOE  e  puido 
constatarse que a prevención de accidentes e as actuacións básicas de primeiros auxilios 
deben comezar no segundo ciclo da Educación Primaria. Nos últimos cursos desta etapa 
incídese  en  condutas  de  seguridade  e  coidados  básicos;  (PAS)  e  (PLS).  Co  inicio  da 
Educación Secundaria,  aparece un incremento substancial  en contidos relacionados cos 
primeiros  auxilios  e  é  a  primeira  vez  que  aparece  explicitamente  a  RCP e  o  uso  do 
DEA/DESA. Ao finalizar a Educación Secundaria todos os alumnos deben coñecer o SVB. 
En Bacharelato espérase que o alumnado teña unha análise de riscos, máis aló do entorno 
escolar e que poida actuar incluso usando os materiais dun botiquín de primeros auxilios. En 
consecuencia, pódese apreciar unha tendencia crecente nos contidos curriculares vinculados 
aos primeiros auxilios, pero aínda moi escasos ou inexistentes en prevención do afogamento. 
Nos artigos 2 e 3 desta tese buscábase avaliar e mellorar o recoñecemento das bandeiras da 
praia (vermella, verde e amarela). No segundo estudo (análise do efecto das cancións infantís 
como método de prevención do afogamento), inicialmente pouco máis da metade dos nenos 
(55%) coñecía o significado da bandeira vermella, algo que cambiou tras a intervención 
educativa.  Curiosamente,  no  terceiro  estudo  (análise  do  efecto  dos  monicreques  na 
prevención do afogamento) atopouse unha porcentaxe moi alta de nenos que recoñecían as 
cores das bandeiras antes da intervención (en torno ao 90%). Quizais a diferenza radica en 
que a primeira actividade se enmarcaba dentro do ámbito escolar, mentres que a segunda era 
unha  actividade  voluntaria,  extraescolar  e  fóra  dun  canal  educativo  formal,  polo  que 
posiblemente  as  familias  asistentes,  en  moitos  casos  tiñan  unha  predisposición  cara  á 
prevención do afogamento. As probas científicas atopadas mostraron que o uso de cancións 
ou a educación mediante monicreques, ten un potencial educativo moi relevante. 
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Este enfoque educativo é práctico e rendible, e tamén permite abordar crenzas falsas nun 
escenario  imaxinario.  O espectáculo  de  monicreques  enfatiza  en  numerosos  elementos 
comúns  na  prevención  do  afogamento,  que  a  miúdo,  son  tamén  responsabilidade  dos 
proxenitores e coidadores. O principal factor é a falta de supervisión, e por este motivo, na 
“trama”  represéntanse  dous  afogamentos  non  mortais,  nos  que  os  pais  da  monicreque 
protagonista,  non se atopaban no lugar do incidente.  A estratexia preventiva principal, 
recoñecida e recomendada, é a supervisión, definida como supervisión directa e de contacto, 
onde  os  adultos  están  ao  alcance  do  neno.  A  supervisión  adecuada  comprende  tres 
compoñentes  clave:  proximidade (dos adultos  cos  nenos,  durante  o baño e  actividades 
acuáticas), atención (evitar despistes, por exemplo, co teléfono mobil) e continuidade (non 
facer interrupcións na vixilancia). Polo tanto, os adultos xogan un papel activo e toman 
conciencia da importancia da supervisión. Despois da intervención, a metade dos adultos 
indicaron  un  aumento  no  seu  coñecemento  sobre  a  prevención  do  afogamento.  Outro 
resultado positivo do espectáculo de monicreques foi un aumento na intención dos pais e nais 
de visitar  praias  supervisadas,  recoñecendo que os  socorristas  proporcionan seguridade 
adicional.
Os artigos 3 e 4 desta tese céntranse no ensino de habilidades para o rescate por parte das 
persoas legas que presencien ou sexan testemuñas dun afogamente e a reanimación inicial 
(activación da cadea de supervivencia). As recomendacións para persoas sen experiencia, 
incluen que cando sexan testemuñas dun incidente acuático e perciban a alguén que pode 
estar afogándose, non deben entrar na auga, xa que se poñerían en risco (existe evidencia de 
que as persoas non expertas poden afogar ao realizar un rescate acuático), polo que deben 
intentar o rescate dende fora da agua, lanzando algún obxecto que permita flotar á persoa en 
risco de afogamento. Un dos principios da OMS é a recomendación de ensinar técnicas de 
rescate seguras, sen entrar na auga, por este motivo, o concepto de “lanzar, remar e non ir” é 
comúnmente aceptado pola comunidade científica, xa que se considera un dos paradigmas da 
prevención.  Non  obstante,  esta  recomendación  carece  de  experiencias  prácticas  que 
respondan  á  pregunta  de;  cal  é  o  material  máis  axeitado  para  que  unha  testemuña 
(principalmente neno) poida axudar a unha persoa na auga?
Na nosa investigación observouse que o material máis pesado (aro salvavidas) lánzase polos 
nenos a unha distancia media de 2 metros aos 6 anos e só aumentan a distancia en 2 metros ao 
longo da educación primaria, alcanzando 4 metros aos 12 anos. En contraste, o material máis 
lixeiro  (botella  de  plástico)  é  lanzado  ao  doble  da  distancia  polos  nenos   de  6  anos, 
prácticamente lanzando a mesma distancia (4 metros) que os preadolescentes no último ano 
de educación primaria ao lanzar o aro salvavidas. Aos 12 anos, usando a botella de plástico, 
os rapaces poden acadar distancias similares ás que os adultos poden lanzar unha liña de vida 
(aproximadamente 7 metros). 
Dous  aspectos  fundamentais  desta  investigación  son  a  elevada  aplicación  práctica  e 
transferencia  do  coñecemento  a  toda  a  comunidade,  así  coma  o  desenvolvemento  de 
estratexias  de  baixo  custo  para  a  ensinanza  dos  primerios  auxilios.  A  construción  de 
maniquíes de RCP, como LoCoMan, pode contribuír aos principios promovidos desde hai 
anos  por  diversas  sociedades  científicas  como  o  Consello  Europeo  de  Resucitación 
(European Resuscitation Council (ERC) ou a Asociación Americana do Corazón American 
Heart  Association  (AHA),  que  promoven  o  ensino  escolar  da  RCP agrupado  baixo  o 
concepto  KIDs  SAVE  LIVES  (Os  nenos  salvan  vidas),  desenvolvendo  recursos 
audiovisuais,  cancións educativas,  redes sociais,  metodoloxías gamificadas ou materiais 
innovadores que están logrando aprendizaxes significativas e estables ao longo do tempo.
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En síntese, esta tese doutoral plantexou catro intervencións de baixo custo, que ademais están 
dispoñibles en liña para ser usadas por calquera centro educativo, comunidade interesada na 
prevención  do  afogamento  ou  familias  que  queiran  ofrecer  unha  educación  acuática 
accesible e baseada na evidencia. É dicir, trátase dunha liña de investigación baseada nun 
problema importante para a sociedade e que fai aportacións baseadas en probas científicas 
que  revirten  de  forma  directa  na  comunidade,  contribuindo  a  diminuir  mortes  e 
discapacidades evitables, con unha grande repercusión nas persoas e as familias, tanto no 
momento do evento como ó longo da toda vida restante ós superviventes. 

APORTACIÓNS DESTA TESE:

Para profesores, mestres e educadores:
• O artigo 1 analiza a lexislación educativa e dá soporte para a formación nas escolas, 

ofrecendo aos docentes unha información valiosa sobre que contido ensinar en cada nivel.
•  Os  artigos  2  e  5  ofrecen  propostas  educativas  interdisciplinares,  incluíndo 

simultaneamente diferentes áreas do currículo baseadas na aprendizaxe significativa.
• O artigo 3 plantexa como dende as obras educativas de monicreques se pode intervir 

na prevención do afogamento a nivel familiar.
• O artigo 4 desenvolve un contido obrigatorio en Educación Física (lanzamentos), 

dándolle sentido e funcionalidade, baseado na aprendizaxe significativa (lanzar para salvar 
unha vida).

Para todas as persoas:
• O artigo 2 e o seu elemento fundamental (a canción) está dispoñible en Youtube. 

https://www.youtube.com/watch?v=8qSE8H43rpQ
• O artigo 3, o espectáculo de monicreques e pílulas adicionais están dispoñibles en 

Youtube. https://www.youtube.com/watch?v=1Z3gI_dgb9Q&t=868s
• O artigo 4 promove o uso dunha botella de plástico para o rescate sen entrar na auga.
• O artigo 5 ensina a fabricar un maniquí DIY, de baixo custo e con feedback, 

dispoñible  en  aberto,  na  web  do  European  Journal  of  Pediatrics. 
https://link.springer.com/article/10.1007/s00431-024-05601-8#Sec15

Todo  o  traballo  e  propostas  desenvolvidas  nesta  tese  de  doutoramento  baséanse  na 
distribución global  e  gratuíta  (creative  commons)  a  través  de  internet,  polo  que a  súa 
accesibilidade é posible para millóns de persoas.

CONCLUSIÓNS
As  conclusións  desta  tese  están  organizadas  en  tres  seccións,  correspondentes  ás  tres 
hipóteses desenvolvidas nos diversos artigos deste compendio de publicacións.

 Conclusións  da  H1  e  O1:  O  currículo  actual  dota  de  contido  dende  a 
educación primaria especialmente na prevención de accidentes e primeiros 
auxilios, promovendo a RCP principalmente na educación secundaria e a 
prevención no medio acuático na etapa de Bacharelato.

 Conclusións da H2 e O2: As propostas educativas innovadoras melloran o 
coñecemento  de  conceptos  e  códigos  relacionados  coa  prevención  do 
afogamento. 

o H e O 2.1 As cancións infantís con mensaxes preventivas conseguen 
mellorar  o  coñecemento sobre a  sinalética  das  praias  (bandeiras), 
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incrementando a percepción sobre actitudes responsables cara a un 
baño máis seguro, así como o recoñecemento do número europeo de 
emerxencias 112. 

o H e O 2.2 Un modelo educativo comunitario baseado nun espectáculo 
de  monicreques  é  efectivo  en  promover  o  coñecemento  e 
comportamentos máis seguros para a prevención do afogamento tanto 
en nenos pequenos como nos seus proxenitores.

 Conclusións da H3 e O3: As habilidades de rescate e reanimación poden ser 
adestradas e  desenvolvidas con materiais  de baixo custo sen supor  unha 
inferioridade con materiais comerciais convencionais. 

o H  e  O  3.1  Os  nenos  poden  lanzar  material  de  rescate  con  boa 
precisión, pero a diferentes distancias, non obstante, os materiais máis 
pesados como o aro salvavidas poden non ser axeitados para longas 
distancias  en  contraste  con  alternativas  máis  lixeiras  e  pequenas, 
como as botellas de plástico. 

o H e O 3.2 O uso dun maniquí de baixo custo feito a man con feedback 
visual pode ser unha alternativa para o adestramento e aprendizaxe da 
RCP básica na escola, e poden integrarse en proxectos educativos 
comúns desde diversas materias do currículo escolar.



23

3. INTRODUCTION



24

3 INTRODUCTION

3.1 DROWNING AS A PUBLIC HEALTH ISSUE

Drowning is a type of preventable incident described as the inability to breathe due to liquid 
aspiration following immersion or submersion in a fluid(1),. The World Health Organization 
(WHO) considers it  a  main public  health issue affecting communities  worldwide(2–4). 
Epidemiological data indicate that annually at least 300,000 people die from drowning(5), 
although this figure may be underestimated due to the difficulty many countries face in 
maintaining updated and accurate statistics on aquatic incidents. It is estimated that for every 
person who dies from drowning, between three and five receive care in emergency services 
for a water-related incident(6). Drowning as a public health problem is particularly relevant 
in low-resource populations, especially in Southeast Asia(7). Child mortality from drowning 
is especially significant, as it is the third leading cause of global death in children over 5 years 
old  and the  first  in  those  under  14,  with  an approximate  incidence  of  129,553 deaths 
worldwide per year(4). In addition, morbidity of those who survive to a drowning event are 
not well known and specially in children may impact significantly in terms of long-lasting 
disabilities and poor quality of life.  
Child incidents in aquatic environments have multifactorial causes, such as lack of aquatic 
competence(8),  absence of direct  supervision,  and caregiver negligence(9–12).  For this 
reason,  with  the  aim  of  integrate  all  the  steps  to  prevent,  rescue  and  comprehensive 
managemen of victims, the drowning survival chain presents a sequence of 5 links, starting 
with prevention as the main element, safe rescue (from the second to the fourth link), and 
finally (fifth link) the application of care and first aid(13). Both the WHO and various 
organizations  fighting  against  drowning  agree  and  consider  as  priority  that  prevention 
through education and community  awareness  is  the  most  cost-effective  way to  reduce 
incidence and/or  improve prognosis  in  case of  drowning.  In  this  sense,  the “drowning 
timeline” (a systematic model defining drowning) describes a systematic model that starts 
with preparing society through education and promotion of water safety(14).
When all preventive measures fail and an aquatic incident occurs, a person can drown. 
Traditionally, drowning has been associated as synonymous with death; however, it is now 
understood as a process with different degrees of severity, and the outcome can be death or 
survival (with or without short and long-term morbidity) (15). Considering the multiple 
factors that can concur in a drowning event, the prognosis of the victim will depend, as the 
most determining factor, on the time of submersion and the first intervention by a witness 
(rescue and resuscitation) (16).
In developed countries the incidence of drowning in places with lifeguards is very low, so 
people in general, and children in particular, drown in places without lifeguards (domestic 
pools or unsupervised natural aquatic spaces) (9,17), hence the importance of witnesses as 
fundamental elements for activating the first link of the survival chain, as well as their actions 
for a safe rescue(18) by throwing or approaching a floating object without entering the water
(11,13,18),  or  within the water  if  they are experts,  like surfers(19–21),  and finally the 
application of necessary care such as CPR or other first aid measures(13,14).
The analysis of drowning from a national (Spain) perspective revolves around 400 fatal 
drownings annually(22), which do not include the deaths of migrants in Spanish waters on 
their journeys to the Iberian Peninsula, islands, or autonomous cities. Spain is considered a 
high-resource  country,  and  deaths  from  drowning  are  among  the  leading  causes  of 
unintentional death. The explanation possibly has a multifactorial component. 
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 Firstly,  the  geographical  characteristics;  Spain  has  approximately  8,000 
kilometers of coastline and an extensive hydrographic network of more than 
186,500 kilometers of rivers and streams. The number of beaches is around 
3,500. Of these beaches, 638 have been awarded the blue flag in 2024, keeping 
Spain as the world leader in this distinction. 

 Secondly, the number of tourists and "sun and beach" visitors. In 2024, Spain 
received approximately 53.4 million international tourists in the first seven 
months of the year, representing a 12% increase compared to the same period 
the previous year(23).  Generally,  the summer months,  especially July and 
August, are the busiest in terms of tourism, as they coincide with summer 
vacations in many countries, including our State. 

 Thirdly, the growing number of aquatic facilities. It is estimated that there are 
around 1.2 million pools. Of these, approximately 120,000 are for public or 
collective use, while the rest are private or individual pools(24). 

 Fourthly, climate change and its relation to extreme phenomena such as heat 
waves, natural disasters, or other events that alter the normal course of nature or 
people(25)

 Fifth,  the  absence  of  a  national  drowning  prevention  plan  that  promotes 
common  awareness  in  the  pre-incident  phases  and  establishes  proactive 
legislation  for  the  provision  of  means  and  resources  for  information, 
surveillance, and rescue in aquatic spaces. (Figure INTRODUCTION-1).

Figure INTRODUCTION-1. Diagram of the five triggers of drowning.
(Author-created figure)
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3.2 STRATEGIES FOR THE PREVENTION OF CHILDHOOD DROWNING

The focus on prevention as a preferred tool over mitigation is has not been a very researched 
field. Initially, the preventive approach was guided by pediatricians; in fact, the American 
Academy of  Pediatrics  recommended  five  basic  tips  to  prevent  drownings:  Barriers  - 
Supervision - Swim lessons - Life jackets - CPR(10). In recent years, educational programs 
have expanded to disadvantaged settings, such as the "day-care" program in Bangladesh(26)
 or school activities framed within official subjects(17,27–29). 
Education plays a crucial role in drowning prevention, and various school programs, from 
early childhood education to secondary education, have demonstrated benefits related to 
drowning prevention. Childhood drowning is multifactorial, so its approach should also 
involve parents  or  caregivers,  as  they reinforce learning and safe  behaviors  in  aquatic 
environments. However, there is a knowledge gap regarding which activities or ways to 
educate younger children could be effective alternatives and how this could be addressed 
from a  family  perspective.  Additionally,  there  is  a  general  consensus  that  community 
intervention has a beneficial effect on drowning prevention(30).

3.3 EDUCATIONAL LEGISLATION IN THE PREVENTION OF INCIDENTS/ACCIDENTS 
AND FIRST AID

First aid refers to the set of actions and techniques applied immediately to a person who has 
suffered an accident or sudden illness, with the aim of preserving their life, preventing 
complications, and facilitating their recovery until professional medical assistance arrives. 
The importance of first aid lies in its ability to save lives and minimize the impact of injuries 
or acute illnesses. In the school context, where children and young people spend a significant 
amount of their time, training in first aid is crucial to ensure a safe environment prepared to 
handle emergencies. For this reason, the Spanish Organic Law for the Modification of the 
Organic Law of Education (LOMLOE) (31) establishes the need to integrate health and 
safety-related  content,  including  first  aid,  at  all  educational  levels(32).  (Figure
INTRODUCTION-1). This regulation aims to ensure that all students acquire basic first aid 
knowledge during their school education.

Royal Decree 157/2022, of March 1, which establishes the organization and 
minimum teachings of Primary Education
3rd and  4th 

Grade.
Primary 
education

Physical Education
Specific Competence 1
– Take precautionary and preventive measures against injuries related to 
the conservation and maintenance of equipment within the framework of 
various physical-sporting practices, knowing basic protocols for action in 
the event of accidents that may occur in this context.
Basic Knowledge
– Accident prevention in motor practices: prevention mechanisms and 
body control for injury prevention.

5th and  6th 

Grade.
Primary 

Physical Education
Specific Competence 1
– Adopt safety measures before, during, and after physical activity, 
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education recognizing risk contexts and acting with caution towards them.
Basic Knowledge
– Accident prevention in motor practices: general warm-up and cool-
down. Importance of respecting safety rules. Commitment to 
responsibility towards one's own safety and that of others.
– Basic actions in the event of accidents during physical activities. 
Recovery position. PAS conduct (protect, alert, assist).
Knowledge of the Natural, Social, and Cultural Environment
Basic Knowledge
– Guidelines for risk and accident prevention. Knowledge of basic first 
aid actions.
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Royal Decree 217/2022, of March 29, which establishes the organization and 
minimum teachings of Compulsory Secondary Education
1st and  2nd 

Year  of 
Secundary 
Education

Physical Education
Specific Competence 1
1.4 Act according to intervention protocols in accidents derived from 
physical activity, applying basic first aid measures.
Specific Competence 5
5.2 Practice physical-sporting activities in natural and urban 
environments, applying individual and collective safety rules.
Basic Knowledge
B. Organization and management of physical activity
Actions in the event of accidents during physical activities. PAS conduct 
(protect, alert, assist). 112 protocol. BLS.

3rd and  4th 

Year  of 
Secundary 
Education

Physical Education
Specific Competence 1
1.4 Act according to intervention protocols in emergency situations or 
accidents, applying specific first aid measures.
Specific Competence 5
5.2 Design and organize physical-sporting activities in natural and urban 
environments, assuming responsibilities and applying individual and 
collective safety rules.
Basic Knowledge
B. Organization and management of physical activity
Actions in the event of accidents. Resuscitation using AED. CPR 
protocol (cardiopulmonary resuscitation). Specific techniques and signs 
of cardiovascular accidents (Heimlich maneuver, stroke signs, and 
similar).

Royal Decree 243/2022, of April 5, which establishes the organization and 
minimum teachings of the Baccalaureate.
Baccalaureate Physical Education

Specific Competences. 1
Internalize the development of an active and healthy lifestyle, 
responsibly and consciously planning physical activity based on 
personal self-assessment using scientific and evaluable parameters, to 
meet demands for active leisure and personal well-being, as well as 
knowing possible professional opportunities associated with physical 
activity.
The acquisition of this specific competence will materialize when 
students... critical analysis of situations related to motor skills, up to first 
aid, prevention, and care of injuries, both in aquatic and terrestrial 
environments.
Evaluation Criteria
1.3 Know and apply specific measures for injury prevention before, 
during, and after physical activity, as well as for the application of first 
aid in emergency or accident situations, identifying the possible 
transfers this knowledge has to the professional and occupational field.
Basic Knowledge
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− Critical actions in the event of accidents. PAS conduct: protect, alert, 
assist. Movement and transport of injured persons. Resuscitation using 
an AED. CPR protocol (cardiopulmonary resuscitation). Specific 
techniques and signs of cardiovascular accidents (Heimlich maneuver, 
stroke signs, and similar). Basic content of an assistance kit (first aid 
kit). − − Protocols for school alerts.

Figure INTRODUCTION-2.Injury prevention and first aids topics specified in Spanish educational law 
(RD 157/2022, 217/2022, 243/2022)

In view of Figure 3.2, the teaching of first aid is a topic that in recent years has been 
integrated at the school level as a necessary, interdisciplinary content(33). The application of 
first aid in the school curriculum varies among different Spanish autonomous communities(3
4), but in general, its inclusion has been promoted especially through the subject of Physical 
Education, and complementarily, some communities have implemented specific training 
programs for teachers, to ensure they are equipped to teach these skills to students (such as  
the RCP na aula -basic life support at clasroom- or the ANXOS program in Galicia – Spain -).
The  teaching  for  injury  prevention  and  basic  first  responder  actions  in  the  school 
environment has gained global interest. Declarations like KIDs Save Lives(35) supported by 
the WHO and various school training projects(36–38) and teacher training(39–41) have 
given scientific and educational momentum to first aid content in general, and CPR in 
particular.  Although first  aid as such is  not new in Spanish educational legislation,  its  
curricular  weight  has  been  increasing  with  different  educational  reforms(34),  although 
almost always focused on injury prevention or BLS, but without addressing the teaching of 
critical situations that can endanger life. With the new Organic Law 3/2020, of December 29 
(LOMLOE) (31), which modifies the Organic Law 2/2006, of May 3, on Education and 
developed through the RDs:  RD 157/2022 of Primary Education(42),  RD 217/2022 of 
Compulsory Secondary Education (ESO) (43), and RD 243/2022 of the Baccalaureate(44), 
there is a change and evolution of first aid content, expanding the number of mentions in 
different stages and increasing the topics addressed.
This aligns with the recommendations of the European Resuscitation Council (ERC) – which 
in its latest update published two novel sections: one on first aid referencing numerous 
contents explicitly or indirectly cited in the new curriculum (recovery position, optimal 
position during shock, administration of bronchodilators for asthma, recognition of stroke, 
anaphylaxis,  management  of  hypoglycemia,  rehydration for  the  treatment  of  exertional 
dehydration,  control  of  potentially  life-threatening  hemorrhages  or  burns) (45) and  an 
education section intended to be a guide for citizens, educators, and healthcare professionals 
for the evidence-based implementation of first aid and cardiopulmonary resuscitation (CPR)
 (46).
In summary, the trend in Europe is towards strengthening the teaching of first aid, which 
includes concepts and skills, that should start as early as possible as a means of educating 
future proactive adults in emergencies. In Spain, although belatedly, legislation is moving in 
that direction, although it requires investment and especially training for teachers who must 
implement it  in school  programs.  Evidence has shown the effectiveness of  teachers in 
teaching first aid. The Spanish study by Pichel et al. showed how a group of teachers were  
able to transmit and teach quality CPR, as reflected in the results of their students in the 
different tests(41).
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3.4 CHALLENGES AND OPPORTUNITIES FOR EDUCATION IN DROWNING PREVENTION 
The drowning chain of survival(13) indicates the key aspects for prevention, rescue, or 
mitigation at each phase of drowning; however, most of these elements are based on expert  
consensus and have low evidence. The latest review by the International Liaison Committee 
on Resuscitation (ILCOR) (47) reaches the same conclusion regarding the low evidence 
supporting most interventions in the field of lifesaving.
In the field of training, education, and experiences for the prevention of childhood drowning, 
there is barely any scientific literature, so it is unknown which materials and methodologies 
might be best for school teaching of CPR or for performing a safe rescue. It is unclear how 
children can best learn concepts, attitudes or skills to avoid drowning. Interdisciplinary 
programs  have  not  been  explored,  and  low-cost  materials,  which  are  so  necessary  in 
resource-limited places or schools, have not been experimented with.
Despite legislative advances, the effective implementation of first aid teaching in schools 
faces several challenges. One of the main obstacles is the lack of awareness of the problem, 
resources and adequate training for teachers, which can limit the intention and quality of  
teaching. 
Therefore, to improve first aid teaching in schools, it is recommended to increase investment 
in  training  and  resources  for  teachers,  as  well  as  to  promote  collaboration  between 
educational institutions and organizations specialized in first aid. It is also crucial to foster 
awareness and commitment from the entire educational community to ensure that first aid 
training becomes a priority.
In short, there are multiple knowledge gaps that this Doctoral Thesis aims to address through 
the scientific methods, with the aim to contribute to increasing scientific evidence in the field 
of drowning prevention.
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4. HYPOTHESES AND OBJECTIVES
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4 HYPOTHESES AND OBJECTIVES

4.1 GENERAL HYPOTHESES AND OBJECTIVES

4.1.1 General Hypothesis
Educational programs for drowning prevention are viable, accessible, and generate 

practical knowledge in the different elements related to drowning (prevention, rescue, and 
resuscitation), even being low-cost.  (Figure HYPOTHESES AND OBJECTIVES-3).

4.1.2 General Objective
To evaluate the effect of different educational interventions on the acquisition of 

concepts and skills for drowning prevention, rescue, and initial resuscitation.

Figure HYPOTHESES AND OBJECTIVES-3. Flow chart of relationship with the hypothesis and general 
objective, the research steps, the publications and the subject addressed (prevention, rescue and 

resuscitation).
(Author-created figure)

4.2 HYPOTHESES AND SPECIFIC OBJECTIVES BY SECTIONS AND ARTICLES

The specific hypotheses and objectives are detailed below for each of the three section 
(prevention, rescue and resuscitation) and for each of the five publications that make up the 
thesis publication compendium.
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4.2.1 Curricular Analysis Based on Educational Legislation (Article 1)

- H1 - Article 1: The Spanish educational curriculum includes content directly and 
indirectly related to drowning prevention and first aid.
- O1- Article 1: To analyze and to assess the Spanish educational legislation related to 
injury  prevention  and  first  aid  at  different  educational  levels  (early  childhood 
education, primary education, secondary education, and baccalaureate).

4.2.2 H2-O2. School Drowning Prevention (Articles 2 and 3)

-  H2:  The implementation of  innovative,  interdisciplinary educational  proposals 
within the educational community environment fosters the understanding of aquatic risks 
and the learning of concepts related to drowning prevention. 

 H2.1 - Article 2:  The use of songs and educational methods specifically 
created for  this  purpose  promotes  the  learning of  concepts  and attitudes 
related to drowning prevention. 

 H2.2 - Article 3: A puppet show, specifically designed with messages aimed 
at children's safety in aquatic environments will improve the knowledge and 
attitudes of families (children and parents) about drowning prevention.

-  O2:  To  assess  the  modification  of  knowledge  about  fundamental  preventive 
strategies to avoid drownings. 

 O2 - Article 2: To evaluate the modification of knowledge regarding the 
meaning of sea flags, handling an aquatic rescue, the emergency number, and 
safe attitudes during swimming. 

 O2  -  Article  3:  To  assess  the  feasibility  and  immediate  effects  of  this 
innovative teaching strategy and tool (puppet show).

4.2.3 H3-O3. Lifesaving Skills – Rescue and Resuscitation – (Articles 4 and 5)

-  H3:  The use of  low-cost  or  self-made materials  can be a  viable  and adapted 
alternative for the development of rescue and resuscitation skills. 

 H3 -  Article  4:  Conventional  rescue materials  are  not  suitable  for  long-
distance throws, while lighter and smaller elements are better for children. 

 H3 - Article 5: School CPR teaching with low-cost materials is viable and 
does not imply a decrease in quality compared to a conventional commercial 
manikin.

-  O3:  To  analyze  different  low-cost  rescue  and  resuscitation  skills  adapted  for 
children. 

 O3 - Article 4: To analyze the throwing capacity (distance and accuracy) of 
two specific rescue materials (ring buoy and rescue tube), and compare them 
with a non-conventional material, the plastic bottle. 

 O3 - Article 5 – To evaluate the learning of CPR skills by practicing with a 
low-cost manikin (LoCoMan) with qualitative visual feedback for continuous 
chest compressions.
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5 MATERIAL AND METHODS
In general, the studies in this thesis are quantitative and descriptive, based on tests conducted 
at two steps (pre and post),  and on cross-group comparisons. The readers can find the 
methodology details in each paper. Below, we highlight the most important aspects of the 
methodology from the studies included in the doctoral thesis.

5.1 DESIGN

The designs of each of the studies in this thesis by article compendium are described below 
(Figure MATERIAL AND METHODS-4).

Figure MATERIAL AND METHODS-4. Designs of each study
(Author-created figure)

The first article is based on a review of the current Spanish education law using an expert  
consensus analysis approach. The second work of this thesis consisted of a preliminary 
feasibility study, descriptive and non-randomized, with evaluation at two points; before the 
intervention and after the intervention.  The third study was a quasi-experimental  study 
designed, comprising three phases: creation of the puppet show, recruitment of the sample, 
and pre- and post-intervention evaluation. The fourth article used a randomized crossover 
study design to examine the differences between conventional rescue equipment, such as a 
ring buoy and rescue tube, with a PET-bottle. Finally, the fifth article was based on a quasi-
experimental, and cross-sectional study carried out using two non-randomized intervention 
groups; the LoCoMan group (LG) trained with a hand-made Low-Cost Manikin and a 
control group (CG) practiced with a conventional pediatric manikin model, Resusci Junior 
(Laerdal, Norway). 

5.2 PARTICIPANTS AND ETHICS

In all research involving humans (studies 2 to 5), authorization was obtained from an ethics 
committee  (Appendix  1)  under  all  criteria  of  confidentiality,  protection,  and  prior 
authorization to the studies, and were developed in accordance with the principles of the 
Declaration of Helsinki.

5.3 ASSESMENT TOOLS, VARIABLES AND MATERIALS 
This doctoral thesis consists of 5 articles, with different analysis variables and measurement 
materials or instruments. For the first article, based on the review of educational legislation, 
the variables were the items related to first aid and injury prevention cited in the Spanish 
educational  legislation  for  early  childhood  education,  primary  education,  compulsory 
secondary education, and baccalaureate. For the second article, the variables referred to 
different  aspects  of  drowning  prevention  based  on  a  form  (Figure  MATERIAL AND
METHODS-5),  which  was  the  projection  on  YouTube  of  an  educational  song  about 
drowning prevention (https://www.youtube.com/watch?v=8qSE8H43rpQ). 

Five analysis groups were established according to the evaluation indicators: a) recognition 
of the meaning of the flags, b) handling of an aquatic rescue, c) recognition of the emergency 

https://www.youtube.com/watch?v=8qSE8H43rpQ
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number, d) safe attitudes during bathing (score from 0 to 100% calculated based on the 
formula (Ʃcorrect answers x 100)/8) and e) overall knowledge of water safety calculated 
based on the formula (Ʃcorrect answers x 100)/15).

Figure MATERIAL AND METHODS-5.  Educational assessment tool of the second article. 
(Author-created figure)

In the third article, the variables also focus on different aspects of drowning prevention and 
safe rescue: The variables were grouped into three blocks: 1) the association between flag 
colors and their corresponding meanings, 2) knowledge of the emergency number, and 3) 
safe bathing behaviors (being alone, using a float, wearing sleeves and/or being supervised 
by an adult). After an intervention based on a puppet show, the evaluation was conducted, 
comparing a pre/post-show test (The recording of the performance is available online at the 
following link: https://youtu.be/BSveUwewTyA.). For the evaluation, a dichotomous scale 
of correctness or error was used for each item, alongside a cumulative variable reflecting the 
total count of correctly answered items. The evaluation tool was designed in the format of a 
children's  school  card,  where  children  were  required  to  answer  a  series  of  questions 
presented in the form of illustrations (Figure MATERIAL AND METHODS-5). The design 
and iconography of the evaluation sheet were created by two professionals in graphic design 
and arts, with extensive experience in illustration and creation of children's materials.

Figure MATERIAL AND METHODS-6.  Educational assessment tool of the third article. 
(Author-created figure)

In the fourth article, was evaluated the ability of schoolchildren to throw different objects to 
approach a person asking for help in the water (at risk of drowning). This was done based on 
simulation, and two types of variables were analyzed: a) throw distance in meters (m) by 
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age/material, measured from the throw point to the furthest point of the material after the fall, 
and b) accuracy, which was defined as the object landing within a maximum of 1 meter to the 
left or right of the center of the linear projection from the throw point (sufficient for it to be 
reached by stretching an arm).

Figure MATERIAL AND METHODS-7.  Evaluation of distance and precision, and rescue materials used, in the  
fourth study.

(Author-created figure)

In the fifth article, the ability of a group of schoolchildren to perform pediatric CPR was 
analyzed. The assessment was carried out using the Little Junior QCPR manikin (Laerdal, 
Norway) programmed under the European Resuscitation Council guidelines for resuscitation 
2021 (ERC2021): The gold standard describes chest compression (CC) depth of 50 - 60 mm, 
full chest recoil, and a CC rate between 100 and 120 compressions per minute. Using the 
QCPR instructor app (Laerdal, Norway), the following variables were obtained: depth, full 
chest recoil, and CC rate, as well as the global value of the quality of CPR (QCPR) in 
percentage. The analysis variables were: a) Number of CC in 2 minutes, b) Mean rate (R) of 
CC per minute during 2 minutes, c) average depth of CC in mm (D). And as percentage 
variables: d) overall QCPR, e) CC with adequate chest recoil, f) CC with adequate depth, and 
g) CC with adequate rate.

5.4 DATA ANALYSIS

The statistical analyses are described in each article.  When a quantitative analysis was 
necessary (articles 2, 3, 4, and 5), they were performed in IBM SPSS Statistics software 
(v.20. to 25 for Windows, Armonk, NY: IBM Corp). All statistical analyses are described in 
detail  in  the  statistical  section  of  each  article.  In  general,  in  all  studies  with  people,  
descriptive statistics based on measures of central tendency (mean or median) and dispersion 
(standard deviation or interquartile range) were analyzed. When necessary, the normality of 
the sample was analyzed. The normality of each variable was checked both graphically and 
using the Kolmogorov-Smirnov test. Comparisons between two groups were made with the 
Mann-Whitney U test (nonparametric test) or with the Student's T test (parametric test). In 
statistically significant comparisons, the effect size (ES) was calculated using Rosenthal's r  
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test (nonparametric test) or Cohen's d test (parametric test). To define the ES, the following 
classification was used: < 0.2 Trivial; 0.2 - 0.5 Small; 0.5 - 0.8 Moderate; 0.8 - 1.3 Large; ≥ 
1.3 Very large. For the description of the percentage variables, absolute frequencies and 
relative frequencies were used. For the comparison of the groups in the percentage variables, 
the Chi Square test was used. In statistically significant comparisons, the ES was calculated 
using Cramer's V test. To define the ES, the following classification was used: 0.1 - 0.3:  
Small; 0.3 - 0.5: Medium; ≥ 0.5: Large. In the case of multiple comparisons between the 
groups (Chi Square), a p-value of 0.012 (0.05/4) was used for the Bonferroni correction. A 
significance level of p = 0.05 was assigned for all other analyses, with Cohen's d used to 
calculate the effect sizes. These effects were classified as trivial (d < 0.2) small (0.2 < d <  
0.5), medium (0.5 < d < 0.8), and large (d ≥ 0.8). The differences in accuracy depending on 
the object thrown were analyzed using Cochran's Q test. For all analysis, the significance 
value was set at p ≤ 0.05.
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6. RESULTS
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6 RESULTS

6.1 REVIEW OF SPANISH EDUCATIONAL LEGISLATION IN THE FIELD OF ACCIDENT 
PREVENTION AND FIRST AID

6.1.1 Article 1 - Title: Challenges in teaching first aids at schools: analysis of spanish 
educational legislation (LOMLOE) and curricular guidance.

Figure RESULTS-8. Screenshot of article 01 identification.  
Available at https://pubmed.ncbi.nlm.nih.gov/38391131/

6.1.1.1 Article abstract

Objective: Teaching first aid (FA) to children and young people is a priority strategy 
in Public Health. The aim of this paper was to review and analyze new educational legislation 
within  the  FA  curriculum  framework,  which  is  necessary  for  providing  teachers  and 
healthcare professionals with a practical guide that guides teaching to train first responders in 
different school stages.

Methods: A group of four experts with curricular experience at different educational 
levels, as well as in the field of FA, participated in this analysis. The methodology involved a 
consensus analysis approach on the content of the spanish Royal Decrees (RD) for Primary 
Education (RD 157/2022), Secondary Education (RD 217/2022), and Baccalaureate (RD 
243/2022) that develop the curriculum of the Organic Law 3/2020 (LOMLOE).

Results: In  the  analysis  of  the  three  RD,  ten  general  concepts  were  identified: 
accident prevention; protocol Protect, Alert, Assist (PAS); 1-1-2 protocol; recovery position 
(PLS);  cardiopulmonary  resuscitation  (CPR);  automated  external  or  semi-automatic 
defibrillator (AED); foreign body airway obstruction (FBAO); FA; transportation of the 
injured; and stroke. Throughout all educational stages, in twenty-seven instances appeared 
content explicitly related to accident prevention or the learning of FA.

Conclusions: The current curriculum provides FA content from the age of eight-nine 
(3rd year of Primary Education). By the end of compulsory education, all students should be 



LUCÍA PEIXOTO PINO

46

able to identify cardiac arrest, alert emergency services, initiate resuscitation maneuvers, use 
the defibrillator, and know how to respond to choking incidents.

Keywords: CPR; Educational legislation; First Aid; Heimlich; School curriculum; 
School nursing; Stroke; Teacher training; Teachers.

6.1.1.2 Evidence of Quality

This article was published in REVISTA ESPAÑOLA DE SALUD PÚBLICA (ISSN: 
2173-9110, Publisher: Ministry of Health. Government of Spain). It is cataloged in the Web 
of Science and Scopus repositories in the field of Public, Environmental & Occupational  
Health, and (1)  Public  Health,  Environmental  and  Occupational  Health,  (2)Medicine, 
respectively.

Impact factor and quartiles:
Indexing database Impact Factor Quartile Category
Journal Citation Report (JCR) 1.1 Q4 Public,  Environmental  & 

Occupational Health
SCImago Journal Rank (SJR) 0.34 Q3 Public Health,  Environmental 

and Occupational Health
Medicine

This article has been cited 1 time in Google Scholar

Declaration on Research Assessment (DORA) 

[Challenges in teaching first aids at schools: analysis of Spanish educational 
legislation  (LOMLOE)  and  curricular  guidance]. This  work  analyzes  Spanish 
educational legislation and is published in the Spanish Journal of Public Health (under the 
Ministry of Health of the Government of Spain), indexed in the JCR and SJR Rank. Recently 
published, it has already received a citation on Google Scholar and will serve as a reference 
document for teachers and educators, as well as for training in faculties of Education. It is 
currently used in first aid courses for physical education teachers, taught by the Illustrious 
College of Graduates in Physical Education of Galicia.

Full citation of the manuscript:

Barcala-Furelos R, Peixoto-Pino L, Zanfaño-Ongil J, Martínez-Isasi S. Desafíos en 
la  enseñanza  escolar  de  los  primeros  auxilios:  análisis  de  la  legislación  educativa 
(LOMLOE) y orientación curricular [Challenges in teaching first aids at schools: analysis 
of spanish educational legislation (LOMLOE) and curricular guidance]. Rev Esp Salud 
Publica. 2024 Feb 23;98:e202402013. Spanish. PMID: 38391131.

Specific contribution of the PhD candidate to the article:
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Conception and design of the study, methodology; drafting of the manuscript and 
revision after peer-review.

Full text:
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6.2 DROWNING PREVENTION THROUGH INNOVATIVE EDUCATIONAL INTERVENTIONS.

Article 2 - Title: Drowning prevention through school health education. Evaluation of 
the SOS 112 pilot project.

Article 3 - Title: The "DrownSafe" Project: Assessing the Feasibility of a Puppet Show 
in Teaching Drowning Prevention to Children and Parents.

6.2.1 Article  2  -  Title: Drowning  prevention  through  school  health  education. 
Evaluation of the SOS 112 pilot project.

Figure RESULTS-9. Screenshot of article 02 identification.  
Available at https://pubmed.ncbi.nlm.nih.gov/37970869/

6.2.1.1 Article abstract

Background // Drowning represents one of the main causes of child mortality. Water-
related incidents are preventable and should be addressed through health education. The aim 
of this study was to evaluate an educational program for eight-year-old students based on a 
song with content on drowning prevention.

Methods //  A feasibility pilot  study was conducted,  including forty-six children 
enrolled in a public school in Santiago de Compostela (A Coruña, Spain). The study was 
developed in three phases. In the first step, a group of experts and musicians created the 
educational content and the song. Secondly, the evaluation tool was developed, and finally, 
the  program was  implemented  based  on  flag  recognition,  how to  help  in  a  drowning 
situation, safe swimming attitudes, and information about the emergency phone number 112. 
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The percentage of correct responses by children before and after the educational intervention 
were compared using the McNemar test.

Results // Approximately half of the children were unaware of the meaning of the 
flags. After listening to the song, all students identified the meaning of the red flag, and over 
90% recognized the green and yellow flags (p<0.001). Before the intervention, children 
correctly identified, on average, 75.3% of the safe water attitude pictograms. This perception 
of safe attitudes significantly increased post-intervention (p<0.001), with recognition of 
86.4% of the correct behaviours. The overall water safety score also significantly improved 
by 22.7% after the intervention (p<0.001).

Conclusions // The educational song is a resource to promote the learning of signals 
and concepts related to child drowning prevention.

Keywords // Drowning prevention; Health education; Song; Schoolchildren.

6.2.1.2 Evidence of Quality

This article was published in REVISTA ESPAÑOLA DE SALUD PÚBLICA (ISSN: 
2173-9110, Publisher: Ministry of Health. Government of Spain). It is cataloged in the Web 
of Science and Scopus repositories in the field of Public, Environmental & Occupational  
Health, and (1)Public  Health,  Environmental  and  Occupational  Health,  (2)Medicine, 
respectively.

Impact factor and quartiles:
Indexing database Impact Factor Quartile Category
Journal Citation Report (JCR) 1.1 Q4 Public,  Environmental  & 

Occupational Health
SCImago Journal Rank (SJR) 0.34 Q3 Public Health,  Environmental 

and Occupational Health
Medicine

This article has been cited 1 time in Google Scholar

Declaration on Research Assessment (DORA) 

[Drowning prevention through school health education. Evaluation of the SOS 112 
pilot project]. This research was conducted in a public educational center and its results 
have been published in the Spanish Journal of Public Health, edited by the Ministry of Health 
of the Government of Spain. It offers an online resource available to the entire educational 
community (https://www.youtube.com/watch?v=8qSE8H43rpQ). It currently has a citation 
on Google Scholar.

Full citation of the manuscript:

Peixoto-Pino  L,  Barcala-Furelos  R,  Lorenzo-Martínez  M,  Rodríguez-Núñez  A. 
Drowning prevention through school health education. Evaluation of the SOS 112 pilot 
project [Prevención del ahogamiento desde la educación para la salud escolar. Evaluación 

https://www.youtube.com/watch?v=8qSE8H43rpQ
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del  proyecto  piloto  SOS  112.].  Rev  Esp  Salud  Publica.  2023  Jun  30;97:e202306057. 
Spanish. PMID: 37970869; PMCID: PMC10541291.

Specific contribution of the PhD candidate to the article:

Leadership in writing the manuscript (first author). Conception and design of the 
study, methodology; drafting of the manuscript and revision after peer-review.

Full text:



63



LUCÍA PEIXOTO PINO

64



65



LUCÍA PEIXOTO PINO

66



67



LUCÍA PEIXOTO PINO

68



69



LUCÍA PEIXOTO PINO

70



71



LUCÍA PEIXOTO PINO

72

6.2.2 Article  03  -  Title: The "DrownSafe" Project:  Assessing the Feasibility  of  a 
Puppet Show in Teaching Drowning Prevention to Children and Parents.

Figure RESULTS-10. Screenshot of article 03 identification.  
Available at https://pubmed.ncbi.nlm.nih.gov/38255332/

6.2.2.1 Article abstract

Drowning  remains  a  prominent  global  pediatric  health  concern,  necessitating 
preventive measures such as educational initiatives for children and caregivers. In this study, 
we aimed to assess the feasibility and educational effectiveness of an interactive puppet show 
centered  on  teaching  water  safety  to  children  and  parents.  A  30  min  original  theater  
performance, featuring two actors and three puppets (a girl, a crab, and a lifeguard), was 
conducted. Subsequently, 185 children (aged 4 to 8) and their 160 parents (134 mothers and 
26 fathers) participated in this quasi-experimental study. Pre- and post-show tests were 
administered to evaluate knowledge and behaviors regarding aquatic environments. Prior to 
the  puppet  show,  78% of  the  children exhibited basic  aquatic  competency.  Only 33% 
considered  swimming  alone  risky.  Following  the  intervention,  81.6%  of  the  children 
changed their perception of the risks of solo beach activities, showing improved knowledge 
regarding  contacting  an  emergency  number  (from  63.2%  to  98.9%, p <  0.001).  The 
intervention increased parents’ intention to visit lifeguard-patrolled beaches and improved 
their CPR knowledge with regard to drowning victims by 58.8%. In conclusion, a drowning 
prevention puppet show positively impacted children and parents, potentially enhancing 
safety behaviors during water-related leisure activities, warranting its consideration part of 
comprehensive drowning prevention strategies.
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Keywords: drowning 
prevention; learning; training; schoolchildren; parents; puppets  show; lifeguard; low-cost 
intervention; basic life support

6.2.2.2 Evidence of Quality

This article was published in Children Basel (ISSN: 2227-9067, Publisher: MDPI). It 
is cataloged in the Web of Science and Scopus repositories in the field of Pediatrics and SJR 
rank.

It is cataloged in the Web of Science and Scopus repositories in the field of Pediatrics
, and Pediatrics, Perinatology and Child Health.

Impact factor and quartiles:
Indexing database Impact Factor Quartile Category
Journal Citation Report (JCR) 2.1 Q2 Pediatrics
SCImago Journal Rank (SJR) 0.545 Q2 Pediatrics,  Perinatology  and 

Child Health

This article has been cited 1 time in Google Scholar

Declaration on Research Assessment (DORA) 
[The "DrownSafe" Project: Assessing the Feasibility of a Puppet Show in Teaching 

Drowning Prevention to Children and Parents]. This research is part of a community action 
called “Corresponsables” and is funded by the Government of Spain, Xunta de Galicia, and 
the University of Vigo. It has reached over 500 people (children and adults) in different 
municipalities in the provinces of Pontevedra and Ourense (Galicia, Spain). It currently has a 
citation on Google Scholar. This publication is indexed in the JCR and SJR Rank.

Full citation of the manuscript:

Peixoto-Pino  L, Barcala-Furelos  R,  Paz-García  B,  Varela-Casal  C,  Lorenzo-
Martínez  M,  Gómez-Silva  A,  Rico-Díaz  J,  Rodríguez-Núñez  A.  The  "DrownSafe" 
Project: Assessing the Feasibility of a Puppet Show in Teaching Drowning Prevention 
to  Children  and  Parents.  Children  (Basel).  2023  Dec  23;11(1):19.  doi: 
10.3390/children11010019. PMID: 38255332; PMCID: PMC10814459.

Specific contribution of the PhD candidate to the article:

Leadership in writing the manuscript (first author). Conceptualization, methodology, 
writing the original draft preparation, writing-review and editing the manuscript after peer-
review.

Full text:

https://www.mdpi.com/search?q=drowning+prevention
https://www.mdpi.com/search?q=drowning+prevention
https://www.mdpi.com/search?q=basic+life+support
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Supplementary materials:

The  video  of  the  puppet  show  can  be  downloaded  at: 
https://www.youtube.com/watch?v=1Z3gI_dgb9Q 

Video S1: Puppet show

Figure RESULTS-11. Secuence of the puppet show: participating children, main puppet, cardiopulmonary  
resuscitation, aquatic incidents in the sea and in the pool.  

(Author-created figure)

https://www.youtube.com/watch?v=1Z3gI_dgb9Q
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6.3 SKILLS FOR SAFE RESCUE AND RESUSCITATION

Article 4 - Title: Training Children for Prehospital Aquatic Interventions: Assessing 
Throwing Skills Using Traditional and Alternative Materials in a Simulated Water 
Rescue.

Article  5 -  Title: Assessing the quality of  chest compressions with a DIY low-cost 
manikin  (LoCoMan)  versus  a  standard  manikin:  a  quasi-experimental  study  in 
primary education.
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6.3.1 Article 04  – Title: Training Children for Prehospital Aquatic Interventions: 
Assessing Throwing Skills Using Traditional and Alternative Materials in a 
Simulated Water Rescue 
[accepted for publication 11-05-2024]

Figure RESULTS-12. Screenshot of article 04 (peer review draft) identification. 

6.3.1.1 Article abstract
Drowning  remains  a  significant  cause  of  mortality  among  children  worldwide, 

making prevention strategies crucial. The World Health Organization (WHO) recommends 
training children in safe rescue techniques, including the use of basic skills such as throwing 
floating  objects.  This  study  aims  to  address  a  knowledge  gap  regarding  the  throwing 
capabilities of children using conventional and alternative water rescue materials. A total of 
374 children aged 6 to 12 years participated in the study, including both males and females. 
A randomized crossover approach was used to compare throws with conventional rescue 
material  (ring buoy and rescue tube) to an alternative material  (PET-bottle).  Throwing 
distance and accuracy were assessed based on age, sex, and the type of rescue tools used. 
Children of all ages were able to throw the PET-bottle significantly farther than both the ring 
buoy (p<0.001; d=1.19) and the rescue tube (p<0.001; d=0.60). There were no significant 
differences (p=0.414) in the percentage of children who managed to throw each object  
accurately. Conventional rescue materials, particularly the ring buoy, may not be well-suited 
for long-distance throws by children. In contrast, lighter and smaller alternatives, such as 
PET-bottles,  prove to be more adaptable to children's  characteristics,  enabling them to 
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achieve greater throwing distances. The emphasis on cost-effective and easily accessible 
alternatives  should  be  implementation  in  drowning  prevention  programs  or  lifesaving 
courses delivered to children.

6.3.1.2 Evidence of Quality
This article was accepted for published in Prehospital and Disaster Medicine (ISSN: 

1945-1938, Publisher: Cambridge University Press). It is cataloged in the Web of Science and 
Scopus  repositories  in  the  field  of  Emergency  Medicine,  (1) Emergency  Medicine (2) 
Emergency Nursing.

Impact factor and quartiles:
Indexing database Impact Factor Quartile Category
Journal Citation Report (JCR) 2.1 Q2 Emergency medicine
SCImago Journal Rank (SJR) 0.525 Q2 Emergency medicine

Emergency Nursing.

Declaration on Research Assessment (DORA) 
Training Children for Prehospital Aquatic Interventions: Assessing Throwing Skills 

Using Traditional and Alternative Materials in a Simulated Water Rescue. Prehospital and 
Disaster  Medicine.  This  research,  accepted  for  publication  in  Prehospital  and  Disaster 
Medicine,  addresses one of the main knowledge gaps for safe rescue identified by the 
International Life-Saving Organization and WHO. This work may be referenced in future 
updates related to drowning prevention and may possibly be implemented as an activity in 
aquatic safety (swimming) and school physical education classes.

Full citation of the manuscript:

Peixoto-Pino L, Barcala-Furelos R, Lorenzo-Martínez M, Gómez-Silva A, Rico-
Díaz J, Rodríguez-Núñez J.  Training Children for Prehospital Aquatic Interventions: 
Assessing Throwing Skills Using Traditional and Alternative Materials in a Simulated 
Water Rescue. Prehospital and disaster medicine [Accepted for publication] (Figure 6-5).

Figure RESULTS-13. Screenshot of article aceptance.  
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Specific contribution of the PhD candidate to the article:

Leadership in writing the manuscript (first author). Conception and design of the idea 
of the letter to the editor, drafting of the manuscript and revision after peer-review.

Full text:
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6.3.2 Article 5 – Title: Assessing the quality of chest compressions with a DIY low-cost 
manikin (LoCoMan) versus a standard manikin: a quasi-experimental study in 
primary education.

Figure RESULTS-14. Screenshot of article 05 identification.  
Available at https://www.sciencedirect.com/science/article/pii/S2666520423000346

6.3.2.1 Article abstract

Extending the access to cardiopulmonary resuscitation (CPR) training to a wider 
public  is  an important  step in increasing survivability of  out-of-hospital  cardiac arrest. 
However, often price and maintenance of CPR manikins are barriers that prevent training at 
schools. This study aims to evaluate the learning of hands-only (HO) CPR by practicing with 
a low-cost manikin (LoCoMan) with visual qualitative feedback and to compare the results 
with the skills acquired by practice on a conventional manikin. A quasi-experimental study 
with  193  schoolchildren  (10  to  12 years  old)  who  were  allocated  to  two  groups:  the 
LoCoMan group was taught via an integrative approach (science combined with physical 
education (PE)) and practiced on a handmade manikin, and a control group practiced in a 
traditional  setting  with  a  commercial  manikin  (Resusci  Junior,  Laerdal,  Norway).  All 
participants  practiced for  1  hands-on skill  session before  performing a  post-test  on an 
instrumented CPR manikin. The outcomes including HO-CPR performance variables were 
compared between groups. The LoCoMan and control groups both achieved acceptable 
percentage of HO-CPR quality (57% and 71%, p = 0.004). Among 6th-graders, there were 
no significant differences in HO-CPR quality between LoCoMan 68% and control 71%, p = 
0.66. The control group achieved better chest compression depth while the LoCoMan group 
showed more compressions with adequate chest recoil. Conclusion: Schoolchildren are able 
to build and use a low-cost manikin with visual feedback. The integrative learning approach 
used in this study may be a feasible alternative methodology for training and learning HO-
CPR in schools when commercial manikins are not available.

Keywords  Hands-only  cardiopulmonary  resuscitation  ・  Low-cost  ・ 
Schoolchildren ・ Chest compressions ・ Educational program

https://www.sciencedirect.com/science/article/pii/S2666520423000346
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6.3.2.2 Evidence of Quality

This article was published in European Journal of Pediatrics (ISSN: 1432-1076, 
Publisher: Springer). It is cataloged in the Web of Science and Scopus repositories in the 
field of Pediatrics, Pediatrics, Perinatology and Child Health.

Impact factor and quartiles:
Indexing database Impact Factor Quartile Category
Journal Citation Report (JCR) 3.1 Q1 Pediatrics.
SCImago Journal Rank (SJR) 0.984 Q1 Pediatrics,  Perinatology  and 

Child Health

Declaration on Research Assessment (DORA) 

Assessing  the  quality  of  chest  compressions  with  a  DIY  low-cost  manikin 
(LoCoMan) versus a standard manikin: a quasi-experimental study in primary education. 
This work published in the European Journal of Pediatrics is indexed in JCR and SJR and 
fulfills an important role as it is the first DIY prototype with qualitative feedback for chest  
compressions.  It  addresses knowledge gaps identified by ILCOR and has already been 
referenced in numerous CPR blogs, in addition to being a finalist in various awards and 
competitions.

Full citation of the manuscript:

Peixoto-Pino  L,  Martínez-Isasi  S,  Otero-Agra  M,  Van  Duijn  T,  Rico-Díaz  J, 
Rodríguez-Núñez A, Barcala-Furelos R. Assessing the quality of chest compressions with 
a DIY low-cost manikin (LoCoMan) versus a standard manikin: a quasi-experimental 
study  in  primary  education.  Eur  J  Pediatr.  2024  Aug;183(8):3337-3346.  doi: 
10.1007/s00431-024-05601-8.  Epub  2024  May  14.  PMID:  38740659;  PMCID: 
PMC11263256.

Specific contribution of the PhD candidate to the article:

Leadership in writing the manuscript (first author). Conception and design of the 
study, methodology, intervention, drafting of the manuscript and revision after peer-review.

Full text:



LUCÍA PEIXOTO PINO

110

 



111

 



LUCÍA PEIXOTO PINO

112



113



LUCÍA PEIXOTO PINO

114



115



LUCÍA PEIXOTO PINO

116



117



LUCÍA PEIXOTO PINO

118



119



LUCÍA PEIXOTO PINO

120

Supplementary materials:

The  following  supplementary  video  can  be  downloaded  at: 
https://link.springer.com/article/10.1007/s00431-024-05601-8#Sec15

Figure RESULTS-15. Self-built construction sequence of the LoCoMan.
(Author-created figure)

https://link.springer.com/article/10.1007/s00431-024-05601-8#Sec15
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6.4 DISSEMINATION OF RESULTS AND SCIENTIFIC AWARDS

In addition to publication in scientific journals, the set of studies that comprise this doctoral 
thesis has sought maximum dissemination and knowledge transfer through the presentation 
of various findings and didactic proposals at numerous conferences, receiving recognition in 
the form of awards and mentions. Below are the most notable ones.

1. Communication in congress. Title: Can children learn to prevent drownings with a 
song? A pilot study in primary school students. 35th SEPEAP Congress (Spanish 
Society of Pediatrics). A Coruña. 2021.

2. Communication in congress. Title: Educational Project for Drowning Prevention 
in Primary Education promoted from the area of Physical and Musical Education. VI 
International  Congress  on  Research  and  Didactics  of  Physical  Education  – 
ADDIJES. Granada 2022.

3.  Communication  in  congress.  Title:  Drowning  prevention  in  children  through 
puppets.  An innovative experience.  VII International Congress on Research and 
Didactics of Physical Education – ADDIJES. Granada 2023.

4.  Communication  in  congress.  Title:  LOCOMAN:  learning  cardiopulmonary 
resuscitation  by  building  your  own manikin  at  school.  37th  SEPEAP Congress 
(Spanish Society of Pediatrics). Gijón. 2023.

Throughout this pre-doctoral stage, grants and awards have been received, and the work 
developed has had impact and transfer in different professional contexts through blogs, 
courses, or impact on social media channels.

5. Grant. Pediatric Society of Galicia: 0 child drownings in Galicia. Year 2019.

6. Award. Finalist in the 1st edition of the national RCP Schools awards by the 
Spanish Heart Foundation (Originality Category). Year 2022. LOCOMAN Project. (
Figure RESULTS-16. ). Available at https://www.youtube.com/watch?v=DCVf7p-
YHFI&t=1990s (min. 33)

Figure RESULTS-16. Spanish Heart Foundation Youtube presentaion

https://www.youtube.com/watch?v=DCVf7p-YHFI&t=1990s
https://www.youtube.com/watch?v=DCVf7p-YHFI&t=1990s
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 Reference in institutional blog https://mymanikins.info/ [access 2024] promoted by 
the Swiss Lifesaving Society SLRG, which includes the study of LoCoMaN (Figure
RESULTS-17. ).

Figure RESULTS-17. Scientific dissemination in blogs and social media. 
Screenshot of the website https://mymanikins.info/ promoted by the Swiss Lifesaving Society SLRG, 

which includes the study of LOCOMAN

 Reference  in  medical  blog  https://dontforgetthebubbles.com/  [access  2024] 
promoted by Dr. Anke Raaijmakers. Bubble Wrap PLUS – June 2024, Don't Forget 
the  Bubbles,  2024.  Available  at:  https://doi.org/10.31440/DFTB.62895.  (Figure
RESULTS-18).
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Figure RESULTS-18. Screenshot of the scientific blog referencing the main aspects of LOCOMAN
https://dontforgetthebubbles.com/.
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7 GENERAL DISCUSSION
Drowning in a public health problem that should be studied from different points of view and 
methodologies. One relevant strategy that could translate science to people and society is to 
prepare children to be future citizens with preventive attidudes and habits, and also to have 
the needed knowledge and skills to be effective elements of the drowning chain of survival. 
Following  this  approach,  the  main  objective  was  to  evaluate  the  effect  of  different 
educational interventions on the acquisition of concepts and skills for drowning prevention, 
rescue, and resuscitation. The most important findings were:

a) The Spanish educational legislation includes various curricular elements linked to 
injury prevention and the teaching of first aid, especially CPR.

b) Educational proposals based on children's songs contribute to the learning of codes 
and signage related to drowning prevention, the European emergency number, as well as 
the modification of potentially dangerous behaviors, such as attempting a rescue without 
knowledge.

c) A “puppet show” can be an innovative and effective strategy to promote knowledge 
and attitudes of drowning prevention in children and parents.

d) The throwing distance of rescue materials (conventional or alternative) increases with 
age of children, but lightweight and alternative materials like a PET bottle permits to 
double the distance compared to a ring buoy.

e) A low-cost do-it-yourself manikin is a valid and easily available tool for teaching 
CPR to children

Drowning is a public health problem, and the WHO has established various strategies to 
reduce its incidence(7,48). These mainly focus on measures that promote awareness, the 
teaching of basic CPR, and swimming instruction(49). However, in the school, there are 
hardly any educational intervention proposals in this area. The few interventions mentioned 
in the scientific literature have shown how small actions can lead to significant changes in  
learning(27,29),  and  community  interventions,  especially  in  disadvantaged  places  like 
Bangladesh,  are  effective  to  reduce  the  incidence  of  drowning(3,26).  It  is  commonly 
accepted that introducing prevention into the formal and informal education of children is  
beneficial for society. For example, the directors of Australian aquatic schools recommend 
that 11-year-old children should have specific knowledge about water safety and drowning 
prevention(29), so educational efforts should be promoted to increase safety knowledge(28)
 by  developing  programs  with  appropriate  objectives  and  methodologies,  as  their 
effectiveness will depend on proper design(50).

This general discussion is structured into three blocks. The first, based on the review of  
Spanish educational legislation linked to first aid, is referenced in the article 1, as it promotes 
a  reflection on what  content  and why it  appears  at  each stage,  based on the evidence 
published so far. The second block reflects the considerations on education for prevention 
discussed in articles 2 and 3 of this thesis. Finally, the third block of discussion focuses on the 
interventions (rescue and resuscitation) proposed in studies and publications 4 and 5.
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7.1 DISCUSSION ARTICLE 1:  SPANISH EDUCATIONAL LEGISLATION AND INJURY 
PREVENTION

In the first article, the Royal Decrees under the LOMLOE were analyzed, and it was found 
that accident prevention and basic first aid actions should begin in the second cycle of 
Primary Education. In the later years of this stage, there is an emphasis on safety behaviors 
and basic care (PAS and Recovery Position). With the start of Secondary Education, there is 
a substantial increase in content related to first aid, and it is the first time that CPR and the use 
of AED/SAED are explicitly mentioned. By the end of Secondary Education, all students 
should know Basic Life Support (BLS). In Baccalaureate, students are expected to have a 
risk analysis beyond the school environment and to be able to act even using the materials 
from a first aid kit.
The Royal Decrees are unclear about which first aid content should be taught, as its refer to 
them as "basic actions" without further specifications, leaving it to the teachers' discretion to 
interpret and therefore determine the content they will teach their students. In general, there 
is a consensus (see KIDs Save Lives statements) and a vast scientific literature supporting 
that children and adolescents must learn first aid, especially in schools’ centers(45,46,51), 
and the Royal Decrees reflect those knowledge and competencies for which there is evidence 
that  young  people  can  learn.  Calling  112(52),  Recovery  Position(53),  CPR(36–38,54), 
FBAO(55), or AED(56,57) can be learned and executed from an early age, even earlier than 
the curricula indicate. According to this educational legislation, it can be stated that accident 
prevention and basic actions are promoted at all stages, but it is really from secondary 
education onwards that more specific concepts and skills related to BLS (CPR/AED/FBAO) 
and the recognition of signs and symptoms (stroke) appear.
In Primary Education, in the area of Physical Education, first aid procedures appear in the 5th 
and 6th  grades,  specifically  the  PAS conduct  (Protect,  Alert,  and Assist).  These  basic 
knowledge and specific competencies are specified so that at 9 and 10 years old, children 
should be able to prevent different types of accidents, call emergency services, and give 
appropriate instructions to emergency call center. Primary Education is a globalized stage, 
where the contents of different subjects must be interconnected. In the area of Knowledge of 
the Natural, Social, and Cultural Environment for the third cycle, it mentions as "basic  
knowledge" the basic first aid actions, which allows for interdisciplinary work and content 
connection with the area of Physical Education, and which is the basis of the last article of 
this thesis  Assessing the quality of chest compressions with a DIY low-cost manikin 
(LoCoMan)  versus  a  standard  manikin:  a  quasi-experimental  study  in  primary 
education(58).
The area of Physical Education in secondary school has a transdisciplinary character, seeking 
an approach from multiple perspectives, while the first aid content is more specific than in 
primary school, its applicability covers any incident in physical activity and also in nearby 
social contexts (family, friends, environment...). It is worth noting that the greatest risk of 
drowning in natural aquatic spaces, for the adolescent profile, occurs in groups, unsupervised 
beaches, and mediated by alcohol consumption or serious recklessness(17), so in the early 
years of secondary education, the concept of "Protect, Alert, Assist (PAS)" is refreshed, and 
the  112  protocol  (the  emergency  services  call)  is  added  again.  From a  public  health 
perspective, this means activating the alert,  with precise information, indicating who is 
calling, what is happening, how many victims need help, and what is being done for them. 
The  European  Resuscitation  Council  promotes  three  steps  to  activate  the  alert(59):  1) 
immediately call to emergency medical services (112) if a person is unconscious with absent 
or abnormal breathing, 2) a witness who is alone with a mobile phone should dial 112, 
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activate the speaker or other hands-free option, and 3) immediately start CPR assisted by the 
emergency dispacher.
A novel aspect is the appearance of BLS, which is defined as the set of maneuvers that allow 
recognizing cardiac arrest, alerting emergency services, and knowing first aid maneuvers. 
These  maneuvers  include  consciousness  evaluation,  airway  opening  (and  clearing  if 
necessary), artificial respiration if possible, and quality chest compressions. In summary, 
BLS includes basic CPR, AED, and FBAO and how to assess their need through ABC 
approach; A (airway), B (breathing), C (circulation), which involves knowledge of airway 
opening  maneuvers  (head-tilt/chin-lift),  cardiopulmonary  resuscitation,  the  recovery 
position, and airway obstruction maneuvers in case of choking (back blows and Heimlich 
maneuver).
In the third and fourth years of  secondary education,  "actions in case of  accidents" is  
established as basic knowledge, but not exclusively derived from physical activity practice, 
leaving it  to the teaching program to include actions, for example, in aquatic incidents  
through  lifesaving  and  rescue  training,  mountain  incidents,  traffic  accidents,  or  other 
emergency actions such as active bleeding control.
Although in previous courses students were introduced to BLS concepts, in the third and 
fourth years, the use of the AED is specifically mentioned(57). It is noteworthy that this 
content can be learned in earlier stages, as it is technically very simple, and evidence has 
shown that  younger  students  are  already capable  of  learning its  use(57).  Possibly,  the 
emphasis that the Spanish educational law(43) places on this level is justified in the search 
for active cardioprotection, and that students are no longer just mere recipients of knowledge, 
but exercise proactive citizenship that acts in case of cardiac arrest, even being able to 
identify warning signs and symptoms of different pathologies (for example, stroke).
From  the  analysis  of  specific  competencies,  evaluation  criteria,  and  basic  knowledge 
mentioned in the Royal Decree(44) for this stage, it is deduced that students should not only 
be mere recipients of knowledge and master basic skills. Teenagers must regulate their own 
safety, become aware of risks, and make decisions in critical situations autonomously.
A relevant aspect is the mention of injury and incident prevention not only in the terrestrial 
environment but also in the aquatic environment. This nuance is more important than it may 
seem,  however,  child  and  adolescent  drowning  ranks  among  the  top  three  causes  of 
unintentional death,  and in the adolescent stage,  there is  a trend change, moving from 
drowning mainly in pools caused by lack of supervision by caregivers, to drowning in natural 
spaces (beaches, rivers, and reservoirs) in the absence of adults and in the presence of groups 
of  friends(9).  Therefore,  a  fundamental  content  at  this  stage  is  active  prevention  and 
education in active safety in any aquatic environment or nautical sport(17)..
Regarding  basic  knowledge,  at  this  stage,  BLS  techniques  continue  to  be  reinforced, 
including CPR, AED use, and FBAO, although it only indicates the Heimlich maneuver (a 
part of airway FBAO techniques) which is also mistakenly classified as a cardiovascular  
accident, as well as stroke which is a cerebrovascular accident, and its inclusion is pertinent 
because in Spain it is the second cause of death and the first of acquired disability, so at the 
curricular level, it would encompass prevention related to a healthy lifestyle eliminating 
conditions and/or harmful habits such as dyslipidemia, smoking, alcoholism, obesity, and 
sedentary lifestyle, as well as the early identification of warning signs and symptoms by the 
general population, as early treatment reduces mortality and mitigates sequelae(60).
Also as basic knowledge, the kit of a first aid kit and its use is included, which is generally  
used  for  minor  incidents,  usually  for  the  treatment  of  wounds  and  minor  contusions. 
Therefore, at this stage, students should identify the types of wounds, how to treat them, and 
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the aseptic measures for these procedures (hand washing, glove use, avoiding contaminant 
sources, etc.).
Another novelty incorporated into compulsory education is the knowledge of school alert 
protocols, which are the set of coordinated actions to provide an immediate and effective 
response to students who suffer from a chronic condition susceptible to decompensation and 
even life-threatening.  They usually  refer  to  allergic  crises  (anaphylaxis),  seizure  crises 
(epilepsy),  diabetic  crises  (hypoglycemia),  severe  asthma  crises,  and  congenital  heart 
diseases. In these cases, there must be a protocol of action that goes from identification to 
immediate alert according to the plan designed for this purpose, and a series of procedures 
that should be previously established and in which students can participate. For example, 
identifying a severe anaphylactic reaction during recess and alerting the teaching staff, or 
collaborating in an epileptic attack, separating tables, chairs, or potentially harmful objects 
for the person suffering the crisis.
In the second year of Baccalaureate, electives are offered that can be marked by different 
communities such as "Physical Activity and Health" or can be of the center's own offer that 
can have names as specific as "First Aid." In these cases, the curricular content linked to 
accident prevention and first aid can be expanded or reinforced.
In conclusion, there is a growing trend in curricular content linked to first aid, but still very  
scarce or nonexistent in drowning prevention. However, the curriculum, being so open or 
rather, poorly defined in some aspects (for example, when it refers to accident prevention), is 
what  allows  teachers  to  offer  meaningful  educational  proposals,  therefore,  creating 
curricular  content  based  on  needs,  interests,  and  experience.  For  this  reason,  different 
preventive and interdisciplinary or transgenerational strategies are proposed, such as article 2
;  Drowning prevention through school health education. Evaluation of the SOS 112 
pilot Project(61) and article 3; The "DrownSafe" Project: Assessing the Feasibility of a 
Puppet  Show in Teaching Drowning Prevention to  Children and Parents(62),  and 
proposal for learning rescue and resuscitation skills (motor skills),  such as in article 4; 
Training Children for Prehospital Aquatic Interventions: Assessing Throwing Skills 
Using Traditional and Alternative Materials in a Simulated Water Rescue and article 5; 
Assessing the quality of chest compressions with a DIY low-cost manikin (LoCoMan) 
versus a standard manikin: a quasi-experimental study in primary education(58).

7.2 EDUCATION FOR PREVENTION: FROM SONGS TO PUPPETS

This discussion is a compendium of articles 2 and 3 of this thesis. A priority aspect of this  
thesis  was  teaching  prevention  (signage,  EMS  alert,  and  awareness  for  safe  rescue). 
Specifically, these two articles aimed to evaluate and improve the recognition of beach flags 
(red, green, and yellow). In the second study, initially, just over half of the children (55%) 
knew the meaning of the red flag, which changed after the educational intervention. Despite 
how simple it may seem, this circumstance was also found by Wilks et al. in a study in 
Australia,  showing  that  children  and  adolescents  generally  have  low knowledge  about 
aquatic prevention(17,63). The lack of attention by swimmers to beach signage is a well-
documented fact(64), which can pose an added risk due to lack of knowledge, and it is 
inevitable to suggest that it could be resolved with basic prevention advice from primary 
school. Interestingly, in the third study, a very high percentage of children recognized the 
colors of the flags (around 90%). Perhaps the difference lies in that the first activity was 
within the formal school setting, while the second was outside school hours, a voluntary, 
extracurricular  activity  outside  a  formal  educational  channel,  so  possibly  the  attending 
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families, in many cases, had a predisposition towards drowning prevention. This is why the 
school can be an appropriate environment for implementing safety programs(65), as it can 
reach most young people, who are usually very receptive to preventive messages. Drowning 
prevention can be meaningfully integrated with other  school  content  (such as  physical 
education or science). In early childhood education, one can start with very basic concepts 
like knowing the meaning of flags or who to call in an emergency(27), to more complex 
content and skills in primary education, including swimming and self-rescue skills, active 
and reactive prevention, throwing floating objects to someone who seems to be drowning, 
cold  can  kill,  think  and  look  before  jumping(11,29,50,66).  In  secondary  education 
(adolescence), the focus should be on acquiring attitudes(50) and developing more complex 
skills like recognizing rip currents or identifying other aquatic risks(17). The continuous 
evolution of education towards more integrative and meaningful models is not alien to 
aquatic safety education, where the challenge for understanding requires innovation and 
teamwork(49). Turgut et al. (28) developed an educational program in secondary school, and 
after its implementation, there was a 32% increase in water safety knowledge levels, with the 
evaluation consisting of pointing out in pictograms which situations were safe and which 
were not. Our study also found a 21% increase in water safety knowledge after listening to 
the song. In this sense, the use of songs as an educational tool or to promote behaviors related 
to prevention or emergencies has already been analyzed in the literature(67,68).
But in addition to using songs, implementing other pedagogical strategies, such as education 
through puppets, has already shown scientific evidence of its potential in other areas of 
knowledge(69,70). Moreover, bringing drowning prevention to the educational community 
can create a common knowledge space, strengthening the presence of witnesses (children 
and adults) who have a common awareness when it comes to preventing, alerting emergency 
services,  or  intervening  in  case  of  drowning.  Precisely,  plays  and  puppets  serve 
pedagogically not only for children but also for families. The use of puppets in the shape of 
children serves as a pedagogical tool since they can be perceived as peers by other children. 
This educational approach is practical and cost-effective, and it also allows for addressing 
false beliefs within an imaginary scenario(71). However, children's learning from puppets 
may  not  necessarily  align  with  their  learning  from  real-world  social  agents,  such  as 
adults(72).  To  mitigate  potential  discrepancies  between  the  imaginary  and  the  real,  a 
collective activity involving parents and children was promoted. In this activity, puppet 
representations were used to impart new knowledge and encourage safer behaviors related to 
drowning prevention at the family level.
The puppet show emphasizes numerous common elements in drowning prevention, which 
are  often  also  the  responsibility  of  parents.  The  main  factor  is  the  lack  of 
supervision(11,12,73), and for this reason, the story depicts two non-fatal drownings, as the 
parents of the puppet protagonist were not at the scene of the incident. The puppet show 
aimed to focus on this main strategy, and according to The American Academy of Pediatrics, 
parents and caregivers should never – even for a moment – leave children alone or in the care 
of another child in bathtubs, swimming pools, or open water(10). The primary preventive 
strategy is supervision, defined as direct, contact supervision, where adults are within arm's 
reach of the child(11). Adequate supervision comprises three key components: proximity, 
attention, and continuity(74). Therefore, parents play an active role and become aware of the 
importance of supervision. After the intervention, half of the parents indicated an increase in 
their knowledge about preventing drowning after attending the puppet show. Moreover, over 
80% of  the  children  responded that  bathing  alone  was  an  incorrect  behavior.  Another 
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positive  outcome from the  puppet  show was  an  increase  in  parents'  intention  to  visit  
supervised beaches, recognizing that lifeguards provide additional security(10).

7.3 EDUCATION FOR INTERVENTION: FROM RESCUE TO RESUSCITATION

The articles 3 and 4 of this thesis focus on teaching skills for rescue and resuscitation. The 
recommendations for  inexperienced lay persons are  that  when they witness  an aquatic 
incident and perceive someone who may be drowning, they should not enter the water, as 
they would put themselves at risk(18). Therefore, they should attempt the rescue by throwing 
an object that allows the person at risk of drowning to float(13). One of the WHO's principles 
is the recommendation to teach safe rescue techniques without entering the water(3). For this 
reason,  the concept  of  "throw, row and don’t  go" has become popular(75,76),  as  it  is 
considered  one  of  the  paradigms  of  bystander  risk  prevention(13).  However,  this 
recommendation lacks practical experiences and data that answer the question of what is the 
most suitable material for a witness (mainly a child) to help a person in the water, despite 
some organizations like the Water Safety Council (AWSC) recommending that children 
should be capable of throwing a rescue flotation aid to a partner at a distance of 5 meters 
before completing primary school (11-12 years old), although the AWSC reports that only a 
small percentage of children are capable of mastering this rescue skill(77).
The scientific organizations´ emphasis on teaching children safety skills is motivated by their 
vulnerability to drowning(2,9,11), particularly in middle and low-resource countries(48,78), 
where kids are often untrained in aquatic rescues(79). Consequently, “non-expert” witnesses 
should use non-contact rescue techniques without entering the water(18). It is necessary for 
water safety programs to address two concurrent circumstances in aquatic incidents: the 
impulse to rescue without analyzing risks and the fact that when a witness throws an object to 
save a drowning person, it is often their first time doing so(76).
Rescue materials available to bystanders can in different places, such as beaches, ports, or 
promenades, usually a ring buoy with a rope, or recently rescue tubes as in Hawaii(80). But, 
are ring buoys the most efficient rescue material when the rescuers are young children? It  
was observed that the heavier material (ring buoy) reaches an average distance of 2 meters at 
6 years old and only increases by an additional 2 meters throughout primary education, 
reaching 4 meters by age 12. In contrast, the lighter material (PET-bottle) permit to doubles 
the distance achieved by 6-year-olds, practically reaching the same distance (4 meters) as 
preadolescents in the last year of primary education when throwing the ring buoy. At the age 
of 12,  using the PET-bottle,  teenagers can achieve distances similar to those of adults  
throwing a lifeline (approximately 7 meters). To achieve an effective throw, two components 
are  needed:  strength  and  coordination.  These  must  be  acquired  progressively  through 
anthropometric growing, biological maturation and motor stimulation. Specifically, motor 
stimulation, as provided in physical education lessons, allows trained children to reach 
greater distances than adults. School physical education can play a fundamental role in 
improving throwing skills, and this skill is a fundamental component of body schema and 
part of basic physical education.

7.4 PRACTICAL IMPLICACIONS

One fundamental aspect of this research, which is highly practical, is the development of 
low-cost strategies that can be implemented globally. 
The creation of artistic works (e.g. songs) can be reproduced in any school in the world. The 
modification of inexpensive floating elements like plastic bottles, being the object thrown the 
farthest, is undoubtedly the most accessible and could be easily adopted by all children as 
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their Rescue-Pet. The construction of DIY manikins, like LoCoMan, can contribute to the 
principles  promoted  for  years  by  various  scientific  societies  such  as  the  European 
Resuscitation Council or the American Heart Association, which promote school teaching of 
CPR under the concept KIDs SAVE LIVES(81), developing audiovisual resources(82), 
educational songs(83), social networks(84), gamified methodologies(37,85), or innovative 
materials(86,87) that are achieving significant and stable learning over time.
The use of educational resources that are easy to distribute and low-cost can be an alternative 
for mass training of the child population. Drowning is a global problem, and the means to 
prevent it are not the same in all countries, which is why the WHO in the Practical guidance 
for the provision of day-care(3), basic swimming and water safety skills, and safe rescue and 
resuscitation training recommends the adaptation of materials for low-resource settings. The 
creation of DIY materials is itself an efficient pedagogical strategy(88,89), and in drowning 
prevention, teachers in schools form a powerful core for promoting life skills(90). The 
combination  of  school  education  with  community-wide  programs,  especially  involving 
parents, can effectively reduce drowning incidents(30).
This doctoral thesis proposed four low-cost easy to apply interventions, which are also 
available online to be used by any educational center, community interested in drowning 
prevention, or families who want to offer accessible and evidence-based aquatic education.

For teachers and educators:
-  Article  1  analyzes  educational  legislation  and  provides  support  for  training  in 
schools, offering teachers valuable information on what content to teach at each level.
- Articles 2 and 5 propose interdisciplinary educational proposals, simultaneously 
including different areas of the curriculum based on meaningful learning.
- Article 3 discusses how the educational community can intervene in community 
prevention.
- Article 4 develops a mandatory content in Physical Education (throwing), giving it 
meaning and functionality, based on meaningful learning (throwing to save a life).

For everyone:
-  Article  2  and  its  fundamental  element  (the  song)  is  available  on  YouTube. 
https://www.youtube.com/watch?v=8qSE8H43rpQ
- Article 3, the puppet show, and additional capsules are available on YouTube. 
https://www.youtube.com/watch?v=1Z3gI_dgb9Q&t=868s
- Article 4 promotes the use of a PET-bottle for rescue without entering the water.
- Article 5 teaches how to make a low-cost DIY manikin with feedback, available 
openly  on  the  European  Journal  of  Pediatrics  website. 
https://link.springer.com/article/10.1007/s00431-024-05601-8#Sec15

All our proposals are based on global and free distribution (creative commons) through the 
internet, making them accessible to millions of people.

7.5 LIMITATIONS 
The investigations in this thesis by compendium of scientific publications have presented 
various limitations that have been described in each of the articles, generally referring mainly 
to the limited number of participants or the geographical location of the research (children 
enrolled in the city of Santiago de Compostela for articles 3, 4, and 5, as well as families from 

133



LUCÍA PEIXOTO PINO

the  province  of  Pontevedra  and  Ourense  for  article  2).  The  intention  of  our  studies 
(educational innovation) was to conduct feasibility analyses of means, resources, or actions 
never published before, so the validity focuses on the process and resource, not the final 
outcome (reducing drowning). Future studies should address the effect of the educational 
programs and resources offered in this doctoral thesis.
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8 GENERAL CONCLUSIONS

The conclusions of this thesis are organized into three sections, corresponding to the three 
hypotheses developed in the various articles of this compilation of publications.

8.1 CONCLUSIONS (C) ACCORDING TO H1 AND O1 
C1. The current Spanish curriculum provides content from primary education, especially in 
injury prevention and first aid, promoting basic CPR mainly in secondary education and 
prevention in aquatic environments at the Baccalaureate grade.

8.2 CONCLUSIONS ACCORDING TO H2 AND O2
C2. Innovative educational proposals improve the schoolchilden´s knowledge of concepts 
and codes related to drowning prevention.

 C2.1 Children's  songs  with  preventive  messages  succeed  in  improving 
knowledge  about  beach  signage  (flags),  increasing  the  perception  of 
responsible attitudes towards safer swimming, as well as the recognition of 
the European emergency number 112

 C2.2 A community educational model based on a puppet show is effective in 
promoting knowledge and safer behaviors for drowning prevention in both 
young children and their parents.

8.3 CONCLUSIONS ACCORDING TO H3 AND O3
C3. Rescue and resuscitation skills can be trained and developed with low-cost materials 
without being inferior to conventional commercial materials.

 C2.1 Children can throw rescue materials with good precision, but at different 
distances  depending  on  the  material’s  characteristics;  however,  heavier 
materials like the ring buoy may not be suitable for long distances in contrast 
with lighter and smaller alternatives, such as PET-bottles. 

 C2.2 The use of a low-cost handmade at school or home manikin with visual 
feedback can be an alternative for basic CPR training and learning in schools 
and  can  be  integrated  into  common  educational  projects  across  various 
subjects.
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9 FUTURE GAPS BASED ON THIS RESEARCH

Drowning  prevention  requires  a  continuous  search  for  new  information  to  offer  real 
proposals from research, education, and public health policies. This research has contributed 
to the educational field but should be complemented and updated with other lines of research 
that complement and provide continuity to this line of research:

1.  Measure the impact of research on drowning risk. The studies in this doctoral 
thesis are based on educational and didactic proposals aimed at raising awareness and 
developing skills (such as throwing an object to perform a rescue without entering the 
water) or learning basic CPR in an innovative, didactic, and low-cost way. In addition, it 
will be necessary to conduct follow-up studies to understand the applicability in real-life 
risk situations over time.

2. Determine the frequency and re-training of lifesaving skills. The different studies 
have been conducted at the primary education level, focusing on prevention, especially 
at the earliest ages (early primary grades) and in primary and secondary education for 
the development of lifesaving skills (throwing and CPR). In addition, future studies 
should analyze the best age for initiation for each content and how often retraining 
would be necessary to both increase competencies around water safety and prevent 
forgetting in terms of prevention and loss of skill in manipulative activities.

3. Implementation of educational programs in low-resource areas. A strength of our 
studies is that they provide low-cost and therefore easily available resources, such as a 
song and a puppet show available online on YouTube, as well as DIY materials like the 
throwing bottle or the LOCOMAN manikin. The nex step in this path should be to assess 
the real implementation a big scale and in different settings of this strategy and to 
analyze its benefit-cost ratio.

4. Expansion to other target groups with functional diversity. These studies have 
been developed mainly in the school environment, where we have encountered students 
with  functional  diversity,  which  has  posed  a  challenge  in  adapting  materials  and 
resources.  In  the future,  it  should be developed and researched the most  effective 
adaptations based on the diverse characteristics of the children
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