
This is an Open Access article distributed under the terms of the Creative Commons Attribution NonCommercial License (https://creativecommons.org/licenses/by-nc-
nd/4.0/) which permits unrestricted noncommercial use, distribution, and re-production in any medium, provided the original work is properly cited.

© 2024 Korean Academy of Child Health Nursing

176 |

pISSN 2287-9110 
eISSN 2287-9129

www.e-chnr.org

INTRODUCTION 

A fall is defined as an unintentional event that results in an 
individual descending to the bottom or a low level [1]. It is 
one of the most frequent patient safety issues in hospitals [2]. 
Fall-related injuries may be nonfatal, with mild clinical 
symptoms; however, some cases may be fatal, requiring 
long-term treatment or leading to death [1]. With the recent 
increase in emphasis on patient safety, hospitals have a re-
sponsibility to assess patients’ fall risks during hospitaliza-
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tion and provide appropriate fall prevention interventions 
[3]. 

Although fall incidences are high in older adult patients 
with decreased physical and cognitive functions, hospital-
ized children are no exception [2]. Previous studies in the 
United States indicated that the fall incidence rate in hospi-
talized children was 0.84 to 2.19 falls per 1,000 patients per 
day [4,5]. In Japan, the fall incidence rate was 1.36 falls per 
1,000 pediatric patients [6], and that among Saudi Arabia 
hospitalized pediatric patients in children’s hospitals was 9.9 
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falls per 1,000 patients [7]. While the reported fall event inci-
dences varied among hospitalized children, the number of 
falls reported in South Korea from 2008 to 2017 was 0.03% [2]. 
Another study reported 0.7% fall incidences among hospital-
ized children at a university hospital in Korea [8]. Dissimilar 
to adults, children undergo a continuous developmental pro-
cess, and falls are common, depending on motor develop-
ment. In other words, falls among children can be considered 
a natural part of the process of growth and development, but 
unintended falls in hospitalized children who admitted to 
hospitals for treatment can decrease quality of care and cause 
a serious health outcome [4]. If there is no damage, the event 
may not be recognized as an accident [6]. The reported inci-
dence rate among hospitalized children may not be accurate 
owing to cases of no damage after a fall and mild cases may 
not be reported [9]. However, a previous study found that 
58.5% of children who fell sustained injuries, and 17% re-
quired secondary treatment; therefore, emphasizing the im-
portance of fall prevention, management, and monitoring of 
hospitalized children [10]. In South Korea, for patient safety, 
it is included the assessment the risk of falls and fall preven-
tion activities for hospitalized patients, including children, in 
the medical institution's accreditation criteria [3]. Amid the 
emphasis on the importance of fall management for hospital-
ized children, some studies evaluated the fall risk assessment 
tools for pediatric patients [3,8,11] and studies on fall preven-
tion education are insufficient [12]. Recently, warnings of pe-
diatric falls occurring in medical institutions have been is-
sued, further emphasizing the need for education and pub-
licity on pediatric falls [13]. 

Several factors increase hospitalized children’s risk of falls. 
Infants fall as they roll, crawl on the bed, or start walking, 
whereas young children fall as they learn to run or use the 
toilet. Adolescents may also fall without asking for help 
when changing clothes or going to the bathroom [7]. In addi-
tion to age, movement status after hospitalization, hospital 
environment, previous fall experiences, convulsion-related 
conditions, and use of dangerous medications are known to 
increase the fall risk [3,7]. In a total of 291 pediatric falls re-
ported in the Korea patient safety reporting and learning sys-
tem, the environmental factors of pediatric falls were related 
to the bed rails (36.1%), absence of carers (25.7%), pedestrian 
aids (6.9%), chairs (3.0%), and medical devices (1.2%) [13]. 
Accordingly, fall risk assessment tools that consider the char-
acteristics of children’s developmental age, sex, previous fall 
experience, medical diagnosis, hospitalized days, and paren-

tal cooperation have been developed. Many hospitals use 
these tools to assess fall risk and implement fall prevention 
interventions when children are admitted [8]. However, dif-
ferences in evaluation items are evident among these tools; 
therefore, some studies analyzing the prediction of tools for 
the appropriate use of fall risk tools have been introduced 
[7,11,14]. However, given the number of variables that can-
not be limited to specific factors, a multifaceted approach to 
situational factors related to falls in hospitalized children is 
required [4]. 

A study that analyzed fall characteristics in hospitalized 
children reported that falls occurred in 54% of patients 
during the day shift, 48% during the first five days after hos-
pitalization, and 74% in the hospital room [7]. In another 
study, falls were most common on the 3rd day after hospital-
ization, with one-third occurring in the afternoon [5]. An 
analysis of the characteristics of hospitalized children who 
fell in Korea indicated that many boys aged 1–3 or 1–6 years 
old and those with respiratory diseases who sustained open 
wounds and bruises were the most common at 35.3% [2,3]. A 
previous study explored the fall occurrence time and place in 
hospitalized children in Korea [15]; however, limited to no 
identifying characteristics were identified from recent data 
reflecting the latest domestic clinical environment. Further-
more, although the cooperation of the parent was a major 
factor in pediatric falls, 84% of infants and 82% of all children 
experienced falls even in the presence of the parent [5,6]. In 
addition, hospitalized children’s falls were accidental during 
breastfeeding, children fell while moving, or fell from beds 
or chairs [2,16]. And the unfamiliar environment of a hospital 
is a cause of falls [2]. Therefore, more detailed consideration 
and preparation for preventive monitoring are required to 
prevent falls among hospitalized children by exploring vari-
ous aspects of the fall risk among the hospitalized children. 

Hospitals have supervision and management systems that 
improve the quality of medical care through patient safety 
accident reports. However, falls in hospitalized children us-
ing these systems have been reported continuously. There-
fore, this study aimed to retrospectively analyze the fall event 
report data of children under the age of 18 over the past five 
years to determine the actual incidence fall rate of hospital-
ized children. In addition, this study explored and identified 
differences in fall-related characteristics according to the age 
of the children and the time of fall. This study’s hypothesis 
posited that the characteristics of fall events differ according 
to the age of the child and the day of the fall among hospital-
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ized children. The hypothesis was established by considering 
the developmental age of children in which mobility through 
walking and by referring to previous studies in which pedi-
atric falls were different depending on the hospitalization 
day [5,7]. 

The developmental age in which exercise ability through 
walking was considered, and a hypothesis was established 
by referring to the studies in which falls were different de-
pending on the hospitalization date. 

Through this study, it could provide evidence for develop-
ing more practical and effective intervention plans to prevent 
and reduce the risk of falls among pediatric inpatients. 

METHODS 

Ethical statements: This study was approved by the Institutional 

Review Board (IRB) of Kangwon National University Hospital 

(No. KNUH-2024-02-007). This study received a consent waiver.

1. Study Design 

This retrospective descriptive study analyzed the medical 
information of all patients under the age of 18 years who 
were admitted to a general hospital in South Korea using 
electronic medical records and fall event reports. The report-
ing of this study was based on the Strengthening the Report-
ing of Observational Studies in Epidemiology (STROBE) re-
porting guidelines [17]. 

2. Sample 

A total number of 18,119 children under the age of 18 were 
discharged from the hospital after being admitted to a gener-
al hospital located in K province between January 1, 2018, 
and September 30, 2023. Among them, a total of 82 patients 
reported fall events among the patient safety accidents and 
were classified as the fall group, and the remaining 18,037 
patients were classified as the non-fall group. 

3. Variables 

1) General characteristics of hospitalized children 
The general characteristics of the hospitalized children in-

cluded the year and season of hospitalization, sex, age, hos-
pitalized days, and diagnosis. Age was classified as <1 year, 

1–3 years, 3–5 years, and >5 years. Hospital days were clas-
sified as 1–3 days, 3–7 days, and >7 days. Diagnoses were 
based on the Korean Standard Classification of Diseases 
(https://kcdcode.kr).  

2) Clinical characteristics of fall group 
Clinical characteristics of the fall group included previous 

hospitalization (yes/no), medical equipment, and initial fall 
risk scale scores. Intravenous lines, nasal cannulas, pulse ox-
imeters, electrocardiogram monitors, and splints for medical 
equipment were considered duplicates. 

3) Fall-related characteristics of fall events 
The fall-related characteristics included the day of fall oc-

currence after hospitalization, time, location, related furni-
ture/ equipment, patient bed side rail, caregiver presence 
(yes/no), the primary cause of the fall, and type of injury. 
Day of fall occurrence after hospitalization was classified as 
“on the day or the next day” and “after the second day.” 
Time of fall was classified as “between midnight and 8 am,” 
“between 8 am and 4 pm,” and “between 4 pm and mid-
night.” Locations were classified as “patient rooms,” “corri-
dors,” “shower rooms/public bathrooms,” “other hospital 
areas,” or “outside hospital.” Related furniture/equipment 
were classified as “patient bed,” “other bed such as caregiv-
er’s or exam room’s,” “stroller/ wheelchair,” or “not applica-
ble.” The side rail of the patient bed was classified as 
“raised,” “lowered,” “unknown,” or “not applicable.” The 
primary cause of fall events was classified as “child-related,” 
“caregiver-related,” or “environment-related.” Child-related 
factors included “active behavior of child such as playing, 
running or standing,” “child’s immature motor developmen-
tal stage,” and “child’s physiologic condition.” Caregiver-re-
lated factors included “temporary absence of the caregiver’s 
gaze,” “caregiver moving out of bed,” and “lack of attention 
of caregiver such as sleeping.” Type of fall-related injury was 
classified as “only bruise,” “abrasion and bruise,” hemato-
ma,” “laceration,” or “no injury.” 

4. Data Analysis 

First, fall incidence was calculated as the number of falls 
per 1,000 patients. Second, descriptive statistics were used to 
examine the clinical and fall-related characteristics of the fall 
group. Third, a chi-square test was performed to identify dif-
ferences in proportions according to age and day of fall oc-

https://kcdcode.kr
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currence among the fall groups. The Fisher’s exact test was 
performed if the expected frequency was <5. All statistical 
analyses were performed using IBM SPSS Statistics for Win-
dows (version 26.0; IBM Corp.), with the significance level 
set at .05. 

RESULTS 

1. Fall Event Incidence Rate among Hospitalized 
Children 

The fall incidence rates in hospitalized children are pre-
sented in Table 1. Among the patients (n=18,119), the num-
ber of fall events was 82. Therefore, the fall incidence rate 
was 4.5 falls per 1,000 patients. The incidence rate was high, 

Table 1. Incidence Rates of Falls in Hospitalized Children (N=18,119) 

Categories Fall Non-fall Total Incidence ratea) p-valuen n n
Year of hospitalization 2018 18 3,551 3,569 5.0 .022

2019 13 3,388 3,401 3.8
2020 6 2,262 2,268 2.6
2021 17 2,367 2,384 7.1
2022 22 3,417 3,439 6.4
2023 6 3,052 3,058 2.0

Season of hospitalization Spring (Mar–May) 24 4,632 4,656 5.2 .662
Summer (Jun–Aug) 19 4,893 4,912 3.9
Autumn (Sep–Nev) 21 4,005 4,026 5.2
Winter (Dec–Feb) 18 4,507 4,525 4.0

Sex Male 47 9,664 9,711 4.8 .286
Female 35 8,373 8,408 4.2

Age (year) <1 27 6,661 6,688 4.0 < .001
1–3 45 3,911 3,956 11.4
3–5 3 1,833 1,836 1.6
>5 7 5,632 5,639 1.2

HD (day) 1–3 23 8,129 8,152 2.8 .008
3–7 46 7,965 8,011 5.7
>7 13 1,943 1,956 6.6

Diagnosis Respiratory/pulmonary 46 4,047 4,093 11.2
Gastrointestinal/digestive 7 1,836 1,843 3.8
Infectious disease 13 1,295 1,308 9.9
Renal/urinary 5 522 527 9.5
Neurologic/nervous system 3 363 366 8.2
Skin/musculoskeletal/orthopedic 1 347 348 2.9
Trauma/injury/poisonings 1 703 704 1.4
Psychological 3 213 216 13.9
Others 3 7,821 7,824 0.4
EENT/craniofacial 0 495 495 0
Endocrine/metabolic 0 262 262 0
Cardiac 0 77 77 0
Hematology/oncology 0 56 56 0

Total 82 18,037 18,119 4.5
a)per 1,000 patients; HD, hospital days; EENT, eye ear nose throat.

at 7.1, in 2021, and 6.4 in 2022, with significant differences by 
year (p =.022). Additionally, it was the highest, at 5.2, in 
spring and fall seasons, and 4.8 for boys, which was higher 
than 4.2 for girls; however, no significant difference was 
identified. The fall incidences among 1 to 3 years were very 
high at 11.4, and in the case of being hospitalized for more 
than seven days, it was high at 6.6; there were significant dif-
ferences between age (p <.001) and hospitalization days 
(p=.008). Furthermore, fall incidences due to respiratory and 
mental diseases were high, at 11.2 and 13.9, respectively. 

2. Clinical and Fall-Related Characteristics in Fall 
Group 

Tables 2 and 3 present the clinical and fall-related charac-
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Table 2. Clinical Characteristics of Fall Group in Hospitalized 
Children (N=82) 
Categories n (%)
Year of hospitalization 2018 18 (22.0)

2019 13 (15.9)
2020 6 (7.3)
2021 17 (20.7)
2022 22 (26.8)
2023 6 (7.3)

Season of hospitalization Spring (Mar–May) 24 (29.3)
Summer (Jun–Aug) 19 (23.2)
Autumn (Sep–Nev) 21 (25.6)
Winter (Dec–Feb) 18 (22.0)

Sex Male 47 (57.3)
Female 35 (42.7)

Age (year) <1 27 (32.9)
1–3 45 (54.9)
3–5 3 (3.7)
>5 7 (8.5)

HD (days) 1–3 23 (28.0)
3–7 46 (56.1)
>7 13 (15.9)

Diagnosis Respiratory/pulmonary 46 (56.1)
Gastrointestinal/digestive 7 (8.5)
Infectious disease 13 (15.9)
Renal/urinary 5 (6.1)
Neurologic/nervous system 3 (3.7)
Skin/musculoskeletal/ 

orthopedic
1 (1.2)

Trauma/injury/poisonings 1 (1.2)
Psych 3 (3.7)
Others 3 (3.7)

Previous hospitalization 
experience

Yes 33 (40.2)
No 49 (59.8)

Medical equipment  
(multiple response)

Intravenous line 75 (91.5)
Nasal cannula 3 (3.7)
Pulse oximeter 19 (23.2)
EKG monitor 2 (2.4)
Splint 1 (1.2)

HD, hospital days; EKG, electrocardiogram.

Table 3. Fall-related Characteristics of Fall Group in Hospital-
ized Children (N=82) 
Categories n (%)
Day of fall after  

hospitalization
On the day of hospitalization or 

the next day
36 (43.9)

After two days 46 (56.1)
Time of fall Between midnight and 8 am 20 (24.4)

Between 8 am and 4 pm 33 (40.2)
Between 4 pm and midnight 29 (35.4)

Location Patient room 74 (90.3)
Corridor 2 (2.4)
Shower room/public bathroom 3 (3.7)
Other hospital areas 2 (2.4)
Outside hospital 1 (1.2)

Related furniture/ 
equipment

Patient bed 63 (76.8)
Other bed 4 (4.9)
Stroller/wheelchair 7 (8.5)
Not applicable 8 (9.8)

Side rail of patient’s bed Raised 42 (51.2)
Lowered 8 (9.8)
Unknown 13 (15.9)
Not applicable 19 (23.1)

Caregiver present Yes 64 (78.0)
No 18 (22.0)

Primary cause of fall Child-related
 Active behavior of child 25 (30.5)
 Child’s immature motor  

developmental stage
3 (3.7)

 Child’s physiological  
condition

5 (6.1)

Caregiver-related
 Temporary absence of the 

caregiver’s gaze
24 (29.3)

 Caregiver moving out of bed 10 (12.2)
 Lack of attention of caregiver 6 (7.3)
Environmental-related 9 (10.9)

Type of injury Bruise 18 (22.1)
Abrasion and bruise 9 (10.9)
Hematoma 2 (2.4)
Laceration 1 (1.2)
No injury 52 (63.4)

teristics of the fall group. The number of falls was the highest 
in 2022 (26.8%) and in spring (29.3%). Boys accounted for 
57.3% and those aged 1 to 3 years accounted for 54.9%. In ad-
dition, falls most frequently (56.1%) occurred between days 3 
and 7 of hospitalization and accounted for the majority 
(56.1%) of respiratory diseases. Furthermore, 59.8% of pa-
tients had no previous hospitalization experience, 91.1% had 
venous lines.  

A total of 56.1% of the falls occurred on the second day af-
ter hospitalization, and 40.2% occurred between 8 am and 4 
pm. Most of these occurred in the hospital room, and 76.8% 
occurred in the patient’s bed. At the time of the fall, 51.2% 

had a raised side rail, and 78.0% had a caregiver present. 
Among the primary causes of falls, the active behavior of 
children was the highest at 30.5%, followed by the temporary 
absence of the caregiver’s gaze (29.3%) and the caregiver’s 
movement out of bed (12.2%). After the fall, 63.4% had no in-
jury, while 22.1% had only bruises. 

3. Characteristics of Fall Events According to Child’s 
Age 

Table 4 presents the differences between fall events under 
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Table 4. Characteristics of Fall Events According to Child’s Age (N=82) 

Categories <1 year ≥1 year
p-valuen (%) n (%)

Season Spring (Mar–May) 7 (25.9) 17 (30.9) .453
Summer (Jun–Aug) 9 (33.3) 10 (18.2)
Autumn (Sep–Nev) 5 (18.5) 16 (29.1)
Winter (Dec–Feb) 6 (22.2) 12 (21.8)

Sex Male 18 (66.7) 29 (52.7) .168
Female 9 (33.3) 26 (47.3)

Previous hospitalization experience Yes 10 (37.0) 23 (41.8) .433
No 17 (63.0) 32 (58.2)

Day of fall after hospitalization On the day of hospitalization or the next day 14 (51.9) 22 (40.0) .350
After two days 13 (48.1) 33 (60.0)

Time of fall Between midnight and 8 am 5 (18.5) 15 (27.3) .726
Between 8 am and 4 pm 12 (44.4) 21 (38.2)
Between 4 pm and midnight 10 (37.0) 19 (34.5)

Location Patient room 26 (96.3) 48 (87.3) .718
Corridor 0 (0.0) 2 (3.6)
Shower room/public bathroom 0 (0.0) 3 (5.5)
Other hospital areas 1 (3.7) 1 (1.8)
Outside hospital 0 (0.0) 1 (1.8)

Related furniture/equipment Patient bed 23 (85.2) 40 (72.7) .127
Other bed 2 (7.4) 2 (3.6)
Stroller/wheelchair 2 (7.4) 5 (9.1)
Not applicable 0 (0.0) 8 (14.5)

Side rail of patient’s bed Raised 18 (66.7) 24 (43.6) .262
Lowered 2 (7.4) 6 (10.9)
Unknown 2 (7.4) 11 (20.0)
Not applicable 5 (18.5) 14 (25.5)

Caregiver present Yes 21 (77.8) 43 (78.2) .588
No 6 (22.2) 12 (21.8)

Primary cause of fall Child-related .247
 Active behavior of child 6 (22.2) 19 (34.5)
 Child’s immature motor developmental stage 1 (3.7) 2 (3.6)
 Child’s physiological condition 0 (0.0) 5 (9.1)
Caregiver-related
 Temporary absence of the caregiver's gaze 10 (37.0) 14 (25.5)
 Caregiver’s moving out of bed 6 (22.2) 4 (7.3)
 Lack of attention of caregiver 2 (7.4) 4 (7.3)
Environmental-related 2 (7.4) 7 (12.7)

Type of injury Bruise 4 (14.8) 14 (25.5) .027
Abrasion and bruise 6 (22.2) 3 (5.5)
Hematoma 2 (7.4) 0 (0.0)
Laceration 0 (0.0) 1 (1.7)
No injury 15 (55.6) 37 (67.3)

one year and those over one year. A statistically significant 
difference was found in the type of damage in children over 
1 year old compared with children under 1 year old (p=.027), 
and more cases of no damage (67.3%) or only bruises (25.5%) 
were found. No significant differences were found between 
the two groups concerning the other categories. 

4. Characteristics of Fall Events According to Day of 
Fall Occurrence 

Table 5 presents the differences in the characteristics of the 
events according to the day of the fall occurrence. More cases 
were prevalent in which falls occurred two days after hospi-
talization in winter (32.6%) and summer (26.0%) than on the 
day or the day after hospitalization, with a statistically signif-
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Table 5. Characteristics of Fall Events According to Day of Fall Occurrence (N=82) 

Categories
On the day of hospitalization 

or the next day After two hospital days
p-value

n (%) n (%)
Season Spring (Mar–May) 14 (38.9) 10 (21.7) .022

Summer (Jun–Aug) 7 (19.4) 12 (26.1)
Autumn (Sep–Nev) 12 (33.3) 9 (19.6)
Winter (Dec–Feb) 3 (8.3) 15 (32.6)

Sex Male 23 (63.9) 24 (52.2) .201
Female 13 (36.1) 22 (47.8)

Previous hospitalization  
experience

Yes 14 (38.9) 19 (41.3) .503
No 22 (61.1) 27 (58.7)

Age (year) <1 14 (38.9) 13 (28.3) .218
≥1 22 (61.1) 33 (71.7)

Time of fall Between midnight and 8 am 8 (22.2) 12 (26.1) .039
Between 8 am and 4 pm 10 (27.8) 23 (50.0)
Between 4 pm and midnight 18 (50.0) 11 (23.9)

Location Patient room 32 (88.9) 42 (91.3) .941
Corridor 1 (2.8) 1 (2.2)
Shower room/public bathroom 2 (5.6) 1 (2.2)
Other hospital areas 1 (2.8) 1 (2.2)
Outside hospital 0 (0.0) 1 (2.2)

Related furniture/equipment Patient bed 26 (72.2) 37 (80.4) .166
Other bed 3 (8.3) 1 (2.2)
Stroller/wheelchair 5 (13.9) 2 (4.3)
Not applicable 2 (5.6) 6 (13.0)

Side rail of patient’s bed Raised 18 (50.0) 24 (52.2) .862
Lowered 3 (8.3) 5 (10.9)
Unknown 5 (13.9) 8 (17.4)
Not applicable 10 (27.8) 9 (19.6)

Caregiver present Yes 32 (88.9) 32 (69.6) .032
No 4 (11.1) 14 (30.4)

Primary cause of fall Child-related .456
 Active behavior of child 9 (25.0) 16 (34.8)
 Developmental state 2 (5.6) 1 (2.2)
 Physiologic condition of child 2 (5.6) 3 (6.5)
Caregiver-related
 Temporary absence of the caregiver’s gaze 12 (33.3) 12 (26.1)
 Caregiver's moving out of bed 2 (5.6) 8 (17.4)
 Lack of attention of caregiver 4 (11.1) 2 (4.3)
Environmental-related 5 (13.9) 4 (8.7)

Type of injury Bruise 25 (69.4) 27 (58.7) .606
Abrasion and bruise 6 (16.7) 12 (26.1)
Hematoma 3 (8.3) 6 (13.0)
Laceration 1 (2.8) 1 (2.2)
No injury 1 (2.8) 0 (0.0)

icant difference (p=.022). In addition, fall time was higher 
between 8 am and 4 am (50.0%) (p=.039), and the prevalence 
was higher when no caregiver was present (30.4%) (p=.032). 

DISCUSSION 

This retrospective study aimed to identify incidence of falls 

among children admitted to a general hospital in South Ko-
rea over the recent five years and to explore fall-related char-
acteristics in the fall event group. This study’s results indicat-
ed that the incidence of falls in hospitalized children over the 
past five years was 4.5 per 1,000 patients, which exceeds the 
0.03% reported in a previous study using data from the na-
tional hospital discharge in-depth injury survey [2]. Howev-
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er, some studies have reported a different incidence than that 
reported in this study. Another study reported the incidence 
of falls in children aged under 13 years at a university hospi-
tal from July 2107 to January 2018 as 0.7% [8]. The fall inci-
dences in a hospital in Saudi Arabia were reported to be 9.9% 
[7]. In this study, the hospital from which data was collected 
required a report about fall events regardless of whether in-
juries were sustained during hospitalization; since it may in-
clude all reported fall events, all actual falls could be calculat-
ed. In addition, it is meaningful to understand the average 
incidence rate of falls over the last five years compared to 
previous studies that investigated a short period. However, 
the number of children hospitalized in 2020 and 2021 owing 
to the COVID-19 pandemic and the inclusion of data only 
until September 2023 should be considered to determine a 
more accurate incidence rate. In this study, the fall incidence 
rate between the ages of 1 to 3 years was the highest, at 11.4. 
Even in the data reported at Miami children’s hospital in the 
United States, the most falls were reported at 19 to 24 months 
[16], more falls were reported at 1 to 6 years old in South Ko-
rea than in those under the age of one or over the age of sev-
en years [2], similar to the average age of 32.9 months in the 
fall group [8]. Children in the early childhood developmental 
stages may experience an increase in their level of activity ac-
cording to their motor developmental status, which is not so-
phisticated. Therefore, considering that toddlers’ risk of fall-
ing is higher than that of infants under the age of one year 
old, more careful preventive interventions are required when 
toddlers are admitted to a hospital. In this study, the fall inci-
dences increased with the number of hospitalization days. 
Similarly, in Turkey, increased length of hospital stays for the 
children carried a higher risk for pediatric inpatient falls [18]. 
It should be considered that there were few children hospi-
talized for more than seven days compared to short-term 
hospitalization; however, the need to continue fall preven-
tion interventions is raised by considering the condition and 
treatment of hospitalized children following long-term hos-
pitalization. In this study, the diagnosis with the highest fall 
incidence rate was respiratory disease, followed by psychiat-
ric disease. Respiratory diseases are the most frequent among 
hospitalized children; therefore, several children were diag-
nosed. The high fall incidence rates in psychiatric diseases 
are comparable to the results of a previous study showing 
that the risk of falls was the third highest in psychiatric dis-
eases such as attention deficit hyperactivity disorder and im-
pulse control disorders in Children’s Memorial samples in 

the United States [16]. Special consideration of fall risk is re-
quired for hospitalized children with psychiatric diseases. 

Regarding the fall-related characteristics of the 82 cases in 
the fall group, 56.1% occurred after two days of hospitaliza-
tion, indicating that falls occur not only in unfamiliar hospi-
talization environments but also in familiar environments. In 
addition, fall events occurred at any time of the day but were 
mostly prevalent between 8 am and 4 pm, and most of them 
fell from their hospital beds. Unlike this study, Italian hospi-
tals reported the highest rate of falls in bathrooms from early 
evening to night time [19]. Therefore, the time of fall occur-
rence needs to be considered together with the location of the 
fall and the situation at the time. One of the characteristics of 
the children’s fall events was that they fell even though their 
beds’ side rail was raised; therefore, even if the side rail was 
raised, the risk of falls may remain. There were fall events in 
strollers or wheelchairs, most of which were reportedly owed 
to not wearing seatbelts. Therefore, the emphasis on safety 
devices when using transportation should continue. Fall 
events were common even when caregivers were present; 
however, they were caused by the behavior of the children 
such as walking or running. Additionally, when caregivers 
temporarily averted their attention from their child, several 
instantaneous fall events occurred. Causes of falls in pediat-
ric inpatients were loss of balance of child, lack of attention 
on behalf of parents, and stumbling [19]. Because most par-
ent were present in fall events of child, parent presence is not 
protective against the falls of their children in hospital [20,21]. 
Actually, the parents’ knowledge that children may fall 
during parental presence rated the lowest score in Australia 
[22]. This emphasizes the importance of evaluating whether 
parents have accurate knowledge and perception of child 
falls and educating them. On the other hand, parents or care-
giver stress, anxiety, and fatigue affect their care for hospital-
ized children [18], therefore prior to fall preventive educa-
tion, it is needed to assess their psycho emotional state. The 
careful monitoring and management of caregivers are re-
quired in consideration of the child’s developmental age and 
parent's caring ability. Regarding fall injury type, 63.4% of 
the cases had no injury after the fall event, followed by bruis-
es, accounting for 22.1%. However, in addition to the bruise, 
some have also been reported to occur damages such as frac-
tures and cerebral hemorrhage [2]. In the case of a serious in-
jury related to falls, and in these cases, more long-term treat-
ment is required; therefore, the risk of fall injury should al-
ways be noted [10]. 
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To identify the specific characteristics of fall events in tod-
dler, this study compared the fall characteristics of those un-
der 1 year old and those over 1 year old. When comparing 
fall characteristics according to age, a significant difference 
was observed concerning the type of injury in the fall group 
under and over the age of one year. The proportion of abra-
sions with bruises was higher among children under the age 
of one year than among those over the age of one year; there-
fore, it is necessary to examine the degree of injury in fall 
events in infants under the age of one year and to check for 
bruises or wounds on the skin or soft tissues. 

Lastly, in order to explore how the characteristics of each 
time the falls occurred are different, it was compared the 
fall-related characteristics on the date of the fall. A significant 
difference was observed in the season of occurrence, the time 
of occurrence, and the presence of a caregiver between the 
group that experienced a fall on the day of hospitalization or 
the next day and the group that experienced a fall two days 
after hospitalization. The group that experienced falls on the 
day of hospitalization or the next day was common in spring 
and autumn and between 4 pm and midnight. Conversely, 
the number of cases that occurred two days after hospitaliza-
tion was higher in summer and winter, and between 8 am 
and 4 pm. Even though seasonal difference should be consid-
ered together in various aspects, such as the occurrence of 
acute diseases and increase of children’s activity, our result 
suggests that it has to be noticed the risk of falls considered 
seasons and hospital days together. The hospitalization day 
was a related factor influencing falls in hospitalized children 
[4], fall events time was more in day shift [7]. Depending on 
our findings, so, it should be taken in to account that the lon-
ger hospitalization days, the risk of falls occurring even 
during the morning and afternoon, when there is more active 
time. Therefore, intensive observation is required when the 
risk of fall events is high, depending on hospitalization days. 
In addition, more cases were found where fall events oc-
curred two days after hospitalization and no caregiver was 
present. This result suggests that if hospitalization continues, 
the caregiver is more likely to leave the child’s bedside for a 
while, increasing the number of fall events. This suggests 
that there is a possibility that falls may occur as the hospital-
ization date passes, along with the consequences of falling 
even though the caregiver resides. This can be attributed to 
the caregivers’ complacency according to the familiarity of 
the hospital environment and lack of awareness of the risk of 
falls [22,23]. Therefore, fall prevention education for hospital-

ized children should not be limited to the early stages of hos-
pitalization but should continue throughout hospitalization, 
and continuous education and observation are required to 
ensure the awareness and attention of caregivers concerning 
fall events [12]. Pediatric nurses play an important role in pa-
tient safety by observing children and communicating with 
parents. The fall risk assessment of nurses should be done 
well [24], and training for preventive education is required 
[25]. But various methods of promotion and guidance are 
also needed so that parents continue to recognize and pay at-
tention to the risk of falls for their child. 

This study had several limitations. First, this study ana-
lyzed data from one general hospital; therefore, the results 
may not be generalizable to hospitalized children in South 
Korea. Second, this study did not include all the various clin-
ical characteristics of the children and caregivers; therefore, 
attention should be paid to the interpretation of the results. 
Third, this study included changes of inpatients due to re-
strictions on pediatric wards during the COVID-19 pandem-
ic; therefore, the consideration of these special period is need-
ed. 

CONCLUSION 

This study was conducted to identify the incidence rate of 
falls in hospitalized children in South Korea and to explore 
the differences in fall-related characteristics according to the 
age of the children and the date of fall occurrence after hospi-
talization. The results indicated that the incidence rate of falls 
in hospitalized children was 4.5 per 1,000 patients, and a sig-
nificant difference was observed concerning the type of inju-
ry in children over the age of one compared with those under 
the age of one. Additionally, more cases were identified in 
which no caregiver was present during fall events after the 
second day of hospitalization than during fall events on the 
first or second day of hospitalization. Based on the results of 
this study, education and intervention to prevent falls in in-
fants and toddlers should be conducted throughout hospital-
ization, and it is necessary to guide the continuous manage-
ment and observation of caregivers. 
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