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INTRO D U CTIO N

One in five children dies from safety accidents worldwide 
[1]. According to the Korea Consumer Agency [2], safety acci-
dents involving children accounted for 26.4% of all safety acci-
dents in 2020, and 52% of safety accidents involving children 
occurred in infants and toddlers. Moreover, over the past 5 
years, an annual average of 69.0% of safety accidents involv-
ing children have been reported to occur at home [2]. Since 
children in infancy spend most of their time at home, safety 
accidents involving children in the home are a more im-
portant issue in terms of disease prevention and health pro-
motion in children [1,2]. The South Korean government has 
established legal standards to prevent safety accidents involv-
ing children at home [2].

Infants and toddlers are curious and active. However, they 
are frequently exposed to environments posing a high risk for 
safety accidents due to a lack of awareness and coping skills in 

situations, as well as poor self-regulation and physical 
strength [3-5]. Therefore, to prevent accidents involving in-
fants at home, parents should focus on keeping the home en-
vironment safe and preventing accidents by closely monitor-
ing their children's high-risk behaviors [3-6].

Parents play an important role in preventing accidents 
[4,6]. Since parents play many roles, they may not be able to 
pay sufficient attention to prevent safety accidents and may 
fail to prepare for safety accidents properly due to a lack of 
information. In addition, since the opinions of family mem-
bers tend to differ, individual family members may confront 
risky situations inconsistently [5]. Therefore, to ensure the 
safety of children at home, parents of infants and toddlers 
should be educated to ensure their accurate understanding of 
information and strategies to prevent safety accidents involv-
ing children [7-9].

In addition to nursing, researchers in various other fields, 
such as medicine, social welfare, and early childhood educa-
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tion, are interested in home and child safety. Several Korean 
and international studies have been conducted in which edu-
cational programs on home safety aimed at the parents of in-
fants and toddlers were conducted and analyzed for their ef-
fectiveness [4,7,10,11]. Furthermore, many studies on inter-
ventions for sleep safety [12-15], home fire safety accidents [8], 
first aid [16,17], and car safety accidents [18] have been pub-
lished, and educational interventions aimed at parents in 
these studies were confirmed to have a positive effect on the 
prevention of safety accidents involving children. 

Supporting and helping parents to ensure the safety and 
health of their children is an important task in childcare; 
therefore, effective interventions for safety accident preven-
tion should be provided for parents [5,13-15]. It is necessary to 
understand the importance of education to prevent accidents 
involving children practically and comprehensively.

A scoping review is a literature review method in which the 
characteristics, scope, and key concepts related to a specific re-
search question are summarized and mapped to obtain an 
overview of findings across a wide range of fields [19,20]. 
Therefore, this study aimed to obtain an overview of studies 
related to interventions for the prevention of safety accidents 
involving infants using the scoping review method and to col-
lect basic data for the development of future interventions for 
parents to prevent safety accidents. The specific objectives of 
this study were as follows: 1) to identify the general character-
istics of relevant studies and 2) to identify the characteristics 
of interventions to prevent safety accidents involving infants.

METHODS

Ethics statement:  This study was a literature review of previously 

published studies and was therefore exempt from institutional re-

view board approval.

1. Study Design

This study conducted a literature review using the scoping 
review method proposed by Arksey and O'Malley [20]. Scop-
ing reviews can be used to obtain an overview of information 
for a broad range of fields [19]. The process of conducting a 
scoping review involves the following steps: 1) identify the re-
search question, 2) identify relevant studies, 3) select studies 
to include, 4) chart the data, and 5) collate, summarize, and re-
port the results [20]. This study followed the criteria of the 
Preferred Reporting Items for Systematic reviews and 
Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) 
checklist [21].

2. Study Process

1) Identifying the research question
The research questions in scoping reviews are broadly de-

signed to encompass a wide range of research areas [20]. Ac-
cording to Peters et al. [22], the population, concept, and con-
text of the research question should be defined; in this study, 
the following definitions were applied: 1) population: in-
fants/toddlers, and their parents; 2) concept: safety accidents 
and, interventions; 3) context: home. Therefore, the research 
question in this study was "What are the main findings of pub-
lished academic articles on interventions aimed at parents to 
prevent safety accidents involving infants and toddlers in the 
home?"

2) Identifying relevant studies
According to the guidelines of Seo and Kim [19], which sug-

gest conducting a search using a limited set of information 
sources, this study searched four major international and 
Korean search engines. The international search engines were 
PubMed and CINAHL, and the Korean search engines were 
RISS and KISS. The main keywords were "parent", "infant", 
"toddler", "safety", "program", "education", and "intervention". 
The literature search was conducted using MeSH terms, 
CINAHL subject heads, and natural language and Boolean 
operators, which are the main indices for each database, based 
on the advice of the librarian of the medical library at the re-
searchers' university. To understand the latest trends, the 
publication period was limited to the last 10 years (from 2012 
to the present). The search strategy adopted in this study is 
shown in Table 1. As a result of the search conducted on May 
26, 2022, a total of 2,137 papers were identified, including 317 
from PubMed, 180 from CINAHL, 27 from RISS, and 1,613 
from KISS. Duplicate articles were removed using Endnote 
20 (Clarivate, Philadelphia, PA, USA), with a total of 2,008 
articles being removed. A total of 129 articles ultimately 
required review, and their titles and abstracts were collected 
(Figure 1).

3) Selecting studies to include
The inclusion criteria of this study were as follows: 1) jour-

nal studies related to interventions for the prevention of safety 
accidents involving infants, 2) studies published from 2012 to 
2022, 3) peer-reviewed studies, and 4) English- or Korean-lan-
guage studies. The exclusion criteria were as follows: 1) edito-
rials, letters to the editor, and 2) conference proceedings. To 
control for selection bias, five in-person meetings were held 
to reach a consensus after an independent review by the re-
searchers. In the first phase, the titles and abstracts were 
reviewed. In the second phase, the full texts were reviewed. In 
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the third phase, the selected articles were reviewed for data 
collection. Finally, Gough's weight of evidence (WOE) (2007) 
was used for the quality evaluation of the selected articles. 
The logic of the study, quality of the research design, and 
quality of the research data were evaluated according to the 
WOE criteria.

4) Charting the data
The charting format based on the criteria of Peters et al. [22] 

was as follows: 1) first author, 2) year of publication, 3) coun-
try of origin, 4) academic field, 5) study design, 6) study aim, 
7) study population and sample size, 8) intervention content, 
9) duration of the intervention, 10) outcome variables, and 11) 
key findings. The researchers independently charted 20 ar-
ticles using Microsoft Excel (Version 2013; Microsoft, Red-
mond, WA, USA), and each opinion was discussed over the 
course of three research meetings to compile a single chart. 
Table 2 summarizes the charts used in this study.

5) Collating, summarizing, and reporting the results
The researchers analyzed and summarized the study's re-

sults by faithfully following the guidelines for scoping re-
views [20]. Tables and figures were prepared to outline the re-
search results according to the purpose of this study.

RESULTS

1. Search and Selection of Scoping Review

As a result of a search conducted on May 26, 2022, a total of 
2,137 papers were identified, including 317 from PubMed, 180 
from CINAHL, 27 from RISS, and 1,613 from KISS. A total of 
2,008 duplicate articles were removed using Endnote 20 
(Clarivate). Thus, 129 articles required review, and the titles 
and abstracts of all remaining articles were collected (Figure 1).

After the titles and abstracts of the 129 articles were re-
viewed, 97 articles were excluded. The 97 papers included 42 
papers related to safety accidents at institutions or kinder-
gartens, 31 papers related to preschool-age children, nine 
papers related to school-age children, five non-English- or 
Korean-language papers, a letter, a paper from conference 
proceedings, and eight papers that did not match the research 

Table 1. Database Search Formulas to Search for Research on Interventions for the Prevention of Safety Accidents Involving Infants

Database Search Queries Items found

PubMed #4 #2 AND #3 317

#3 "safety" [MeSH Terms] OR "safe*" [Title/Abstract] AND (("education" [MeSH Terms] OR 
"educat*" [Title/Abstract]) OR "program*" [Title/Abstract]) AND ("early medical 
intervention" [MeSH Terms] OR "intervent*" [Title/Abstract])

14,889

#2 (("Infant" [MeSH Terms] OR "infant*" [Title/Abstract]) OR "toddler*" [Title/Abstract]) 
AND ("Parents" [MeSH Terms] OR "parent*" [Title/Abstract]) AND (2012:2022 [pdat])

45,046

#1 (("Infant" [MeSH Terms] OR "infant*" [Title/Abstract]) AND "toddler*" [Title/Abstract]) 
AND (2012:2022 [pdat])

5,851

CINAHL #S4 #S2 AND #S3 180

#S3 ((MM "Safety") OR TI Safe* OR SU Safe*) AND ((MM "education") OR TI educat* OR SU 
educat*) OR (TI program* OR SU program*) AND (TI intervent* OR SU intervent* OR 
(MM "Early Childhood Intervention"))

9,334

#S2 S1 AND ((MM "Parents") OR TI parent* OR SU parent* OR AB parent*) 21,282

#S1 ((MM "Infant") OR TI Infant* OR SU Infant* OR AB Infant*) OR (TI Toddler* OR SU 
Toddler* OR AB Toddler*)

173,948

RISS #3 #1＜AND＞#2 27

#2 Safety＜AND＞(intervention＜OR＞education program) 1,731

#1 Parent＜AND＞(infant＜OR＞toddler) 1,687

KISS #3 #1 AND #2 1,613

#2 Safety＜AND＞intervention＜OR＞education program 1,621

#1 Parent＜AND＞infant＜OR＞toddler 261

AB, abstract fields; CINAHL, Cumulative Index to Nursing and Allied Health Literature; KISS, Koreanstudies Information Service System; MeSH, medical 
subject headings; MM, CINAHL exact major subject headings; RISS, Research Information Sharing Service; SU, subject heading; TI, terms in the title.
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question. Thirty-two articles were reviewed after obtaining 
the full texts. Seventeen articles were excluded since they did 
not meet the inclusion criteria, and five additional articles 
were included from the references of the reviewed articles. 
Twenty articles were ultimately reviewed for data collection. 
As a result of a close review of the criteria for inclusion and ex-
clusion, and focusing on the research design, subjects, major 
variables, and major results as items for rough data recording, 
the researchers ultimately selected 20 articles to be analyzed 
in this study (Figure 1). All 20 articles were high-quality based 
on the WOE criteria [23].

2. General Characteristics of the Reviewed Research

The general characteristics of the reviewed studies are pre-
sented in Table 3. The USA had the largest percentage of pub-
lished studies (55.0%), followed by South Korea (25.0%). By 
academic field, the highest percentage of articles came from 
the field of medicine (45.0%), followed by nursing, public 
health, social welfare, and education. A total of 55.0% of the 
studies were specifically on mothers, while 40.0% of studies 

were on parents more broadly. 
Falls and fire safety were the most common intervention 

topics, followed by child safety seats (car restraint systems 
[CRS]), emergency treatment, and poison prevention. A total 
of 36.4% of the studies provided an intervention program. 
Intervention materials most often included videos, followed 
by safety equipment, supervision, home visits, telephone con-
versations, text messages, booklets, and PowerPoint slides.

3. Characteristics of Interventions for the Prevention of 

Safety Accidents Involving Infants 

Five characteristics were identified (Table 4). They included 
precautions to prevent safety accidents at home, characteristics 
of children's developmental stages, encouraging voluntary 
participation, continuity of interventions, and teaching meth-
ods to strengthen safety accident prevention competency.

1) Preventive precautions
Interventions for the prevention of safety accidents involv-

ing infants should include coverage of preventive precautions. 

Figure 1. Flow diagram for the selection of research on interventions for the prevention of safety accidents involving infants. 
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The contents of interventions must address falls, fires, poison-
ings, sleep-related incidents, injuries, and drowning so that 
parents can create a safe home environment for their children 

[3,4,7-16,24-26]. Additionally, parents' awareness of safety acci-
dents involving infants and toddlers that may occur at home 
must be improved by interventions [3,4,7-12,14,16,18,24,26-29]. 

Table 3. General Characteristics of the Reviewed Research on Interventions for the Prevention of Safety Accidents Involving Infants 
(N=20)

Characteristics Categories n (%)

Country of origin USA
South Korea
UK, Iran, Turkey, or China

11 (55.0)
 5 (25.0)
 4 (20.0)

Academic field Medicine
Nursing
Public health
Social welfare
Education 

 9 (45.0)
 4 (20.0)
 3 (15.0)
 2 (10.0)
 2 (10.0)

Study design Experimental study
RCT
Descriptive study
Qualitative study
Methodological study
Literature review

 7 (35.0)
 6 (30.0)
 3 (15.0)
 2 (10.0)
1 (5.0)
1 (5.0)

Study population Mothers
Parents
Studies

11 (55.0)
 8 (40.0)
1 (5.0)

Intervention contents (n=15)* General information regarding children's safety
Fall safety
Fire safety
CRS
Emergency treatment
Poison prevention
Safe home environment
Sleeping safety
Injury prevention
Concussion prevention 
Drowning prevention
Toy safety
Kidnapping prevention

 3 (20.0)
 6 (40.0)
 6 (40.0)
 5 (33.3)
 5 (33.3)
 5 (33.3)
 3 (20.0)
 3 (20.0)
 2 (13.3)
1 (6.7)
1 (6.7)
1 (6.7)
1 (6.7)

Number of intervention sessions (n=11) Eight
Seven
Four
Two
One

 3 (27.3)
1 (9.1)
1 (9.1)

 2 (18.2)
 4 (36.4)

Intervention materials (n=13)* Videos
Safety equipment
Supervision
Home visits
Telephone calls
Text messages
Booklets
PowerPoint slides
Discussions
Roleplay
Mobile applications

 4 (30.8)
 2 (15.4)
 2 (15.4)
 2 (15.4)
 2 (15.4)
 2 (15.4)
 2 (15.4)
 2 (15.4)
1 (7.7)
1 (7.7)
1 (7.7)

*Multiple responses possible; CRS, car restraint system; RCT, randomized clinical trial; UK, United Kingdom; USA, United States of America. 
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Finally, interventions should ensure that parents have an ac-
curate knowledge of safety accident prevention for their chil-
dren [3,4,7-12,14-18,24-29]. 

2) Characteristics of children's developmental stages
The characteristics of a child's stage of development in-

clude cognitive development, which involves exploring vari-
ous objects through the senses and interacting via active play 
[3,4,7,8,10,11,16,24,26], and physical and motor development 
[3,7,9-11,15,16,18,24,26,27] should be reflected in inter-
ventions for the prevention of safety accidents. Accident pre-
vention and home safety measures should be applied differ-
ently, depending on the characteristics of the child's devel-
opmental stage since children at younger ages tend to have ac-
cidents while using their bodies, including when they are 
walking or running [10].

3) Encourage voluntary participation
A strategy in which parents of infants can voluntarily par-

ticipate should be applied in interventions for the prevention 
of safety accidents. Using this strategy, messages can be sent 
via telephone or email [9,17,18,25-27], educators and trainees 
can interact using phone calls or pictures [4,9,10,16,24,25,28], 
and interventions can be designed based on the needs and 
preferences of parents [3,7,8,10,11,13,16,28,29].

4) Continuity of interventions
To ensure the success of an intervention for the prevention 

of safety accidents, it should be repeated [3,7-11,14,15,17,18, 
25,27] and systematic [3,4,7-10,15,16,18,24-26] and lead to ad-

ditional interventions [8,10,17,25]. Continuing interventions, 
in particular, strengthen the competency of parents related to 
the prevention of safety accidents involving their children.

5) Teaching methods
Effective teaching methods should be used to strengthen 

the effectiveness of interventions aimed at parents for the pre-
vention of safety accidents involving infants. In particular, 
providing a package that contains safety products is an effec-
tive method for parents to learn practical home safety man-
agement methods [3,7,8,12,14,16,18,24,26]. Effective teaching 
methods also include hands-on experience managing home 
safety for infants and toddlers [7,18,24,27], and a program can 
be developed to improve the competency of parents related to 
safety accident prevention by providing feedback on their 
safety accident prevention practices [17,26,27,29].

DISCUSSION

The first characteristic that must be addressed in inter-
ventions for the prevention of safety accidents involving in-
fants is the creation of a safe home environment. Specifically, 
parents must be able to recognize the various types of safety 
accidents that may occur in the home, and carefully inspect 
and manage the home. For example, to prevent falls and burn 
accidents, children should be unable to climb on a bed or other 
furniture at different heights and use hot water and bath wa-
ter safely [10]. In addition, accidents involving jamming one's 
fingers or toes can be easily prevented by improving the phys-
ical environment, including by installing prevention devices 

Table 4. Characteristics of Interventions for the Prevention of Safety Accidents Involving Infants

Categories Contents 

Preventive precautions Creating a safe home environment [3,4,7-16,24-26]

Awareness improvement [4,7-14,16,18,24,26-29]

Building knowledge [3,4,7-12,14-18,24-29]

Characteristics of children's developmental stages Cognitive development [3,4,7,8,10,11,16,24,26]

Physical and motor development [3,7,9-11,15,16,18,24,26,27]

Encouraging voluntary participation Using text messages [9,17,18,25-27]

Using interactions [4,9,10,16,24,25,28]

Demand-based interventions [3,7,8,10,11,13,16,28,29]

Continuity of interventions Repeated interventions [3,7-11,14,15,17,18,25,27]

Systematic interventions [3,4,7-10,15,16,18,24-26]

Continuing interventions [8,10,17,25]

Teaching methods Providing safety packages [3,7,8,12,14,16,18,24,26]

Providing practical experience [7,18,24,27]

Providing feedback [17,26,27,29]
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and shock relieving devices [10]. These results are similar to 
that of a study by Han and Chae [5] that analyzed the safety 
education needs of parents of infants and reported a high 
need for a safe family environment for children. Since the 
home is the place where most accidents involving infants and 
toddlers occur [2], parents should recognize the types of safe-
ty accidents that can occur in the home and assess and manage 
the home environment to prevent safety accidents or reduce 
the potential degree of injury [11,29]. Therefore, to ensure the 
safety of infants, intervention programs should be designed to 
focus on the establishment of a safe home environment among 
parents.

Second, the characteristics of children's developmental 
stages should also be considered when devising interven-
tions. During early childhood, infants tend to put objects in 
their mouths, with the risk of suffocation increasing when 
coins, toy parts, and food block the respiratory tract [10]. In 
addition, due to the tendency of infants to imitate others, they 
often experience safety accidents after touching electronic 
products [30]. Infants and toddlers have a strong urge to ex-
plore their surrounding objects or environment, but their 
awareness of physical motor functions and safety is immature 
[3,4]. Parents should understand the relationship between the 
cognitive, physical, and motor, characteristics of their child-
ren's developmental stages and the types of accidents their 
children are most vulnerable to [7,10,24]. Therefore, inter-
ventions for the prevention of safety accidents should address 
prevention methods suited to children's developmental 
stages that reflect the characteristics of their cognitive, phys-
ical, and motor development.

Third, interventions for the prevention of safety accidents 
involving infants were more effective when parents partici-
pated on a voluntary basis. The voluntary participation of pa-
rents has been reported to have positive effects in education in 
various areas such as cognitive and social-emotional develop-
ment and problematic behavior reduction in infants and tod-
dlers [31,32]. Moreover, parents who voluntarily participate 
in their child's education tend to have a better understanding 
of their child's development and are more likely to positively 
change their attitude toward their child's education [33]. 
Various information and communication technologies, in-
cluding mobile phones [25,28,29], e-mail [25], and mobile ap-
plications [9], can be used to encourage parents raising young 
children to participate. Safety equipment [7,29], home visits 
[11,16], and supervision [29] should also be incorporated to 
enhance the active participation of parents. According to a 
study by Han and Chae [5], parents of infants prefer home vis-
its for one-on-one intensive interventions, as well as inter-
ventions that use mobile applications that transcend time and 
space, there by supporting the results of this study.

Fourth, interventions for the prevention of safety accidents 
involving infants should include additional ongoing inter-
ventions. Additional interventions improve parents' knowl-
edge and attitudes toward safety education and have a pos-
itive effect on the prevention of accidents involving infants at 
home [10]. Perez et al. [17] also reported that additional inter-
ventions effectively improved CRS knowledge. Interventions 
provided multiple times at 2-week intervals can supplement 
the effect of previous interventions and improve the content 
of interventions, effectively improving their quality [8]. Parti-
cularly, daily repeated interventions over the course of 60 
days were found to improve parental behaviors [25]. There-
fore, interventions for the prevention of safety accidents dur-
ing infancy should not only provide information but also con-
sider including additional further interventions to enhance 
parents' ability to implement safety accident prevention stra-
tegies. However, no papers have suggested guidelines for 
how to provide further education, including the recom-
mended duration and frequency of additional interventions. 
Therefore, further research should be conducted to create 
standard guidelines for continued intervention.

Finally, providing practical experience and feedback as a 
teaching method for safety accident prevention competency 
reinforcement is a notable factor in interventions for the pre-
vention of safety accidents involving infants. Honda et al. [34] 
reported that providing practical experience reinforces an ac-
tive attitude toward injury prevention and safety behavior 
practices. There is a reported demand for education related to 
practical management methods among parents of infants and 
toddlers to reinforce the safety of their children at home [5]. 
The results of this study also showed that demonstrations and 
practice using safety equipment are effective educational 
strategies [7,29].

Feedback is one of the most important factors in educa-
tional interventions due to its high effectiveness and relative 
ease of implementation. It is a key element in the success of 
teaching methods and improves learning outcomes [35,36]. 
According to a study by Mello et al. [29] analyzed in this re-
view, the results were positive after feedback was shared by a 
supervisor during interventions for the prevention of safety 
accidents aimed at young mothers. Faculty feedback is a 
teaching method that encourages complete learning, and pre-
vious studies have reported high satisfaction among trainees 
using this method; therefore, these findings support the re-
sults of this study [37]. Since there are various types of safety 
accidents for infants and toddlers, and the physical environ-
ment of each family differs [5], the adoption of a complex 
teaching method for safety education aimed at parents is be-
lieved to be particularly effective.

This study is meaningful since it laid a foundation for the 
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development of effective interventions for the prevention of 
safety accidents involving infants in the future by analyzing 
the research in general. However, since only studies pub-
lished in English and Korean were included, data collection 
bias may have occurred. Many papers identified in the search 
were also excluded because they did not specifically cover in-
terventions for the prevention of safety accidents involving 
infants and toddlers. Therefore, it is necessary to reconfirm 
the results of this study after further studies have been 
conducted.

CONCLUSION

This study was conducted to obtain an overview of the lat-
est findings related to interventions for the prevention of safe-
ty accidents involving infants using the scoping review meth-
od for 20 papers published over the past 10 years. The main 
outcomes that can be considered the most important compo-
nents of effective interventions for safety accident prevention 
were the creation of a safe home environment, the voluntary 
participation of the trainees, and continuous additional inter-
ventions rather than a one-time educational intervention. 
Moreover, practical training and teaching methods that in-
corporate feedback rather than lecture-oriented methods 
should be included.

Based on these results, when developing interventions to 
prevent safety accidents involving infants in the future, the 
goal of interventions should be to strengthen the competency 
of parents when creating and maintaining a safe home envi-
ronment for their children. Additionally, to maintain the safe-
ty of infants and toddlers, various teaching methods have 
been proposed using various media, demonstrations, prac-
tice, and supervision strategies so that parents can participate 
in self-directed education whenever possible. Finally, the 
level of achievement of parents in terms of their competency 
related to safety accident prevention should be further exam-
ined, and continuous education should be considered in the 
intervention development stage so that parents of infants and 
toddlers can guarantee their children's safety. However, 
while this study was conducted to analyze interventions for 
the prevention of safety accidents, the research analyzed in 
this study was mainly limited to education. Therefore, vari-
ous interventions other than educational interventions should 
be examined in future research.
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