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INTRO D U CTIO N

Falls represent one of the most common types of uninten-
tional injury in infants, accounting for 50.8% of injuries in 
those under 12 months old [1]. These falls typically take place 
in the home, frequently involving infants falling off beds, so-
fas, strollers, or from a parent's arms onto the floor [2]. In con-
trast, falls in children between the ages of 1 and 5 years are 
more likely to occur on playgrounds, balconies, or during 
play with toys [3,4]. The mechanisms and characteristics of in-
juries from falls also vary according to age.

Infant falls can result in skull fractures, brain injuries, con-
cussions, and skin damage [5]. Infants under 1-year-old are at 
an elevated risk of serious injuries from falls, including skull 
fractures or brain hemorrhages, compared to children aged 2 
to 4 years [3,6]. Prior research has indicated that severe in-
juries tend to occur when infants younger than 3 months fall 
from a height exceeding 50 cm, most often from the arms of 
parents, down stairs, or onto the street [7]. 

When an infant experiences a fall at home, parents fre-

quently face uncertainty about the appropriate course of ac-
tion, particularly if symptoms are not immediately evident. 
The critical choice between seeking medical attention and 
monitoring the situation at home can be complex. Parents of-
ten turn to their peers or social media platforms for advice, 
underscoring the need for available information [8].

Previous studies of infant falls have primarily been con-
centrated on identifying the factors influencing injury sever-
ity among infants brought to the emergency department (ED) 
[3,7,9]. However, it is crucial to conduct a comprehensive 
evaluation of the characteristics of infant falls and the full 
spectrum of healthcare utilization. Based on the results, the se-
verity of injuries and the appropriateness of medical use can 
be evaluated. However, research on infant falls in South 
Korea remains insufficient, with a dearth of data regarding 
the circumstances and manner of falls occurring within this 
population. Furthermore, given that some infants may not be 
brought to healthcare professionals after a fall, it is vital to ex-
amine personal and situational factors that could influence 
healthcare use in this situation. A thorough investigation that 
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includes the specifics of fall incidents and subsequent health-
care utilization could offer essential insights for the develop-
ment of safety education and the promotion of a safer home 
environment. 

Therefore, this study was undertaken to examine the pat-
terns of healthcare utilization following falls among infants in 
South Korea, with the following specific objectives: first, to in-
vestigate the mechanisms that underlie falls in infants under 
12 months old; and second, to identify the factors influencing 
healthcare utilization.

METHODS

Ethics statement: This study was approved by the Public Institutional 

Bioethics Committee, designated by the Ministry of Health and Wel-

fare (No. 2022-0727-002). Informed consent was obtained from all 

participants.

1. Study Design and Setting

This study employed a cross-sectional descriptive research 
design, utilizing an online questionnaire completed by pa-
rents of infants who had experienced falls. Data collection 
took place from July 16 to August 22, 2022 in South Korea. The 
study adhered to the reporting guidelines for online survey 
research [10].

2. Participants

Brief information regarding the study objectives, protection 
of data, and informed consent was posted in several online 
communities for parents. Potential participants who reached 
out to the authors for more details were screened using specif-
ic inclusion criteria. These criteria included being a primary 
caregiver (mother or father) of an infant who had experienced 
a fall prior to 12 months of age and was currently under 15 
months old, being a guardian aged 18 years or older, and pos-
sessing the ability to read and understand Korean. The crite-
rion of an infant age of 15 months or younger was used to min-
imize the potential for parental recall bias. Informed consent 
was obtained from those who voluntarily agreed to partic-
ipate in the study. Following this, a hyperlink to the ques-
tionnaire was sent to the participants.

The rule of 10 events per variable has been deemed accept-
able for determining the minimum necessary sample size for 
binary logistic regression models [11]. Our calculations in-
dicated that a minimum of 208 participants would yield a 
power of 80% to detect an odds ratio (OR) of 1.5, assuming a 
probability of 0.5 and a 5% significance level. These calcu-
lations were performed using G*Power 3.1.9.4 (University of 

Dusseldorf). Considering a potential dropout rate of 10%, we 
aimed to recruit a total of 232 participants.

3. Variables and Measurements

Authors conducted a comprehensive review of the liter-
ature to investigate the risk factors, circumstances, and out-
comes associated with infant fall incidents, with the aim of de-
veloping a questionnaire [3,7,12,13]. The preliminary version 
of the questionnaire was tested for face validity by three 
mothers of infants, after which it was revised. The final ver-
sion of the questionnaire comprised 29 items and required ap-
proximately 5 to 10 minutes to complete. The questionnaire 
was designed to gather data on variables related to parents 
(age, sex, family members, education level, household, occu-
pation, support for infant care, and experience with infant 
safety education), infants (age and birth order), and falls. The 
fall-related variables included data on the first infant fall, the 
total number of infant falls, the most serious fall as identified 
by the parents (including the age and developmental status of 
the infant, location, circumstances, and level of supervision), 
and healthcare utilization (type of healthcare services, medi-
cal examinations, and diagnosis). The primary outcome varia-
ble was the utilization of healthcare services (outpatient de-
partment [OPD] visit, ED visit, or hospital admission) fol-
lowing an infant fall. The questionnaire, which was vali-
dated in a pilot study, was administered online using 
Google Forms (https://docs.google.com/forms; Google).

4. Statistical Analysis

The data were summarized using descriptive methods. 
Categorical variables were represented by frequencies and 
percentages, while continuous variables were expressed as 
means and standard deviations. We assessed each variable for 
normality and used either the x2 test or the t-test to identify 
statistical differences. To determine the factors associated 
with healthcare use following infant falls, we fitted binary 
logistic regression models. We first conducted univariable 
logistic regression, then included variables that were relevant 
(p<.1) in a multivariable logistic regression model. The ORs 
and 95% confidence intervals (CIs) were also reported. The 
analysis was performed using R version 4.0.3 (R Foundation 
for Statistical Computing), with p-values less than .05 consid-
ered to indicate statistical significance.

RESULTS

Of 237 responses that were identified, 231 were incorp-
orated into the final analysis. This was achieved after the ex-
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clusion of two duplicate responses, three responses from pa-
rents with infants older than 15 months, and one response 
from an individual whose infant had never experienced a fall.

1. Participant Demographic Characteristics 

Most participants were mothers (85.7%), with a mean age of 
33.28 years (standard deviation [SD]: 3.49 years), and most 
had completed higher education (university or higher) (Table 
1). More than half of the parents (55.8%) reported not receiv-
ing any childcare support. The remaining participants in-
dicated receiving support from various sources, including 

grandparents (38.1%), childcare providers (6.1%), and other 
extended family members (3.5%). Only 38.5% of the parents 
had received safety education on infant care. The infants in 
the study had a mean age of 10.98 months (SD: 2.95 months), 
and the majority were firstborns (80.5%).

2. Fall-related Characteristics

In this study, 35.1% of the infants had experienced multiple 
falls (Table 2). The average infant age at the time of the first 
and the most severe fall was 6.77 months (SD: 2.72 months) 
and 6.97 months (SD: 2.83 months), respectively. Of these 

Table 1. General Characteristics of Participants and Infants (N=231)

Variables Categories n (%) M±SD Min-max

Participant

Relationship to infant Mother
Father

198
33

(85.7)
(14.3)

Age (year) 33.28±3.49 25-43

Family members Grandparent, parent, child(ren)
Parent, child(ren)
Single parent, child(ren)

11
217

3

(4.8)
(93.9)
(1.3)

Level of education High school
University
Graduate school

9
194
28

(3.9)
(84.0)
(12.1)

Household income 
(monthly, KRW, ×104)

＜200
≥200,＜400
≥400,＜600
≥600

1
69
74
87

(0.4)
(29.9)
(32.0)
(37.7)

Occupation No
Yes

96
135

(41.6)
(58.4)

Currently on maternity leave No
Yes

143
88

(61.9)
(38.1)

Care support No
Yes

129
102

(55.8)
(44.2)

Care support sourcea) (n=102) Grandparents
Childcare provider
Other extended family membersb)

Daycare center 

88
14
8
1

(38.1)
(6.1)
(3.5)
(0.4)

Safety education No
Yes

142
89

(61.5)
(38.5)

Infant

Age (month) 10.98±2.95 1-15

Birth order First
Second
Third

186
35
10

(80.5)
(15.2)
(4.3)

a)Responses were not mutually exclusive (multiple responses were possible); b)Other extended family members included parent's siblings; M, mean; SD, 
standard deviation.
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Table 2. Characteristics of All Falls, Most Serious Fall, and Healthcare Utilization (N=231)

Variables Categories n (%) M±SD Min-max

Number of fall incidents 1
≥2

150
81

(64.9)
(35.1)

1.56±0.91 1-5

Infant age, first fall incident (month) 0-2 
3-5 
6-8 
9-11 

12
59
92
68

(5.2)
(25.5)
(39.8)
(29.4)

6.77±2.72 0-11

Most serious fall incident, as identified by parent

Infant age (month) 0-2 
3-5 
6-8 
9-11 

11
58
86
76

(4.8)
(25.1)
(37.2)
(32.9)

6.97±2.83 0-11

Locationa) Indoor
Outdoor

221
10

(95.7)
(4.3)

Supervised No
Yes

74
157

(32.0)
(68.0)

Circumstance Furniture (bed, sofa, table)
Caregiver arms
Baby gear (car seat, stroller, high chair)
Toy
Other

174
22
16
16
3

(75.3)
(9.5)
(6.9)
(6.9)
(1.3)

Time Between midnight and 6 AM
Between 6 AM and midday
Between midday and 6 PM
Between 6 PM and midnight

44
98
63
26

(19.0)
(42.4)
(27.3)
(11.3)

Developmental status Lie down
Hold head up
Roll over
Crawl
Sit
Stand
Walk, dependently
Walk, independently

14
20
45
42
42
30
26
12

(6.1)
(8.7)
(19.5)
(18.2)
(18.2)
(13.0)
(11.3)
(5.2)

Healthcare use (n=84)

Healthcare service Clinic, OPD
Hospital, OPD
Hospital, ED
General hospital, OPD
General hospital, ED

21
22
24
8
9

(25.0)
(26.2)
(28.6)
(9.5)
(10.7)

Hospitalized No
Yes

82
2

(97.6)
(2.4)

Examinationb) X-ray, head
CT, head
Sonography, head

65
20
4

(77.4)
(23.8)
(4.8)

Injury (n=92)b) Concussion
Laceration
Fracture, other than skull
Bruising
Elbow dislocation
Brain hemorrhage
No physical injuries

20
19
3
3
1
1

46

(21.7)
(20.7)
(3.3)
(3.3)
(1.1)
(1.1)
(50.0)

a)Indoor settings include the participants' home (bedroom, living room, or kitchen), daycare center, and grandparent's home. Outdoor settings include 
the street, stairs, and playground; b)Responses were not mutually exclusive (multiple responses were possible); CT, computed tomography; ED, 
emergency department; M, mean; OPD, outpatient department; SD, standard deviation.
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most severe falls, 68.0% occurred under the supervision of a 
caregiver, and 95.7% took place indoors, predominantly with-
in the infants' homes. The most common circumstance asso-
ciated with an infant fall was furniture, representing 75.3% of 
incidents. This was followed by falls from the arms of a care-
giver (9.5%), baby equipment (6.9%), and toys (6.9%). The ma-
jority of the most severe infant falls occurred between 6 AM 
and midday (42.4%), with the next most common period being 
midday to 6 PM (27.3%). A total of 34.3% of the falls occurred 
before the infant could crawl; this included those who could 
only lie down (6.1%), who could hold their heads up (8.7%), 
and who could roll over (19.5%). 

Of the 84 participants (36.4%) who used healthcare services 
due to infant falls, 39.3% visited the ED. This percentage was 
further divided into 28.6% for hospital ED visits and 10.7% for 
general hospital ED visits. Only 2.4% of the infants required 
hospitalization. Among the infants who utilized healthcare 
services, 77.4% underwent a head X-ray scan, while 23.8% re-
ceived a head computed tomography (CT) scan. Notably, 
most patients (50.0%) did not receive a diagnosis of a fall in-
jury (50.0%). However, brain hemorrhage was reported in one 
infant (1.1%). The most common fall injury diagnosed in in-
fants was concussion (21.7%), followed by laceration (20.7%).

3. Factors Associated with Healthcare Use

After the univariable regression analysis, the final model 
incorporated covariates such as the age of the infant at the 
time of the serious fall, whether the child was a firstborn, the 

occurrence of multiple falls, the level of supervision, and 
whether the fall happened from the arms of a caregiver. The 
category of "no" was used as the reference group (Table 3). The 
maximum variance inflation factor was 2.21, indicating the 
absence of multicollinearity in the model. The multivariable 
binary logistic regression model revealed significant associa-
tions between the use of healthcare following infant falls and 
two factors: being a firstborn child (OR=5.32; 95% CI, 2.19- 
15.28) and experiencing a fall from the arms of a caregiver 
(OR=4.22; 95% CI, 1.45-13.68). However, the age of the infant, 
the occurrence of multiple falls, and the level of supervision 
were not significantly associated with the use of healthcare 
services.

DISCUSSION

In this study, we explored characteristics of falls in infants 
under 12 months of age and subsequent healthcare utilization. 
The most frequent age range at which the first and most seri-
ous fall incidents occurred was 6 to 7 months. This finding is 
consistent with a previous study examining infants who vis-
ited the ED due to falls, which reported a median age of 7 to 8 
months [7,9]. Given that infants typically start rolling over at 4 
to 6 months of age, parents must exercise particular caution 
during this period. They may unintentionally cause a fall by 
placing the infant on a high surface, such as a bed or a sofa. 
Therefore, parents should prioritize preventive measures, 
such as refraining from leaving the baby unattended on high 
surfaces as soon as the infant begins to roll over.

Table 3. Factors Associated with Healthcare Utilization Following an Infant Fall  (N=231)

Variables
Univariable Multivariable

OR 95% CI p OR 95% CI p

Age of infant at time of fall (month) 0.98 0.89-1.07 .623 1.09 0.97-1.24 .158

Firstborn (ref=no) 4.69  2.03-12.83 .001 5.32  2.19-15.28 .001

Experience of multiple falls (ref=no) 1.73 0.97-3.13 .066 0.70 0.38-1.30 .264

Supervised (ref=no) 0.54 0.29-0.97 .044 1.35 0.71-2.62 .361

Fall from caregiver's arms (ref=no) 3.18 1.28-8.37 .014 4.22  1.45-13.68 .011

Location of fall (ref=outdoor) 1.80 0.49-6.64 .365

Level of education (ref=high school)
University
Graduate school

 
0.85
1.06

0.17-3.31
0.19-5.04

 
.819
.947

Level of income (ref=low)
Medium
High

 
0.86
1.06

 
0.44-1.69
0.54-2.04

 
.667
.872

Received safety education (ref=no) 1.31 0.75-2.30 .345

CI, confidence interval; OR, odds ratio; ref, reference category.
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Most falls occurred in indoor settings, although some in-
cidents did take place outdoors, such as on playgrounds, 
streets, and the stairs of buildings. A study carried out in 
Spain that investigated infant visits to the ED similarly re-
vealed that the majority of falls happened at home (83.5%) [7]. 
This could be due to infants primarily spending time indoors 
at home, a situation potentially exacerbated in the present in-
vestigation by the decrease in outdoor activities in the 2022 
study period due to the ongoing coronavirus pandemic. Cul-
tural factors may also play a role in the amount of time infants 
spend at home. As a result, future research must include a 
thorough analysis to clarify the reasons behind the high fre-
quency of falls at home and to devise effective preventative 
strategies.

In this study, falls involving furniture such as beds, sofas, 
and tables were often observed during the morning hours, be-
tween 6 AM and noon. Consistent with previous research, 
household furniture or fixtures [12,14] and nursery equip-
ment [7] were identified as common causes of falls in infants 
under 12 months. These findings imply that infants may be 
prone to falls during naps on beds or sofas, or while engaging 
in play on furniture. Notably, falls related to beds are the pri-
mary cause of fractures and traumatic brain injuries in infants 
[9]. Consequently, it is essential to ensure that infants sleep in 
cribs, rather than in their parents' beds, to prevent falls and 
associated injuries.

Among the study participants, instances of infant falls were 
reported in both the presence and the absence of supervision, 
with 55.8% of incidents occurring without caregiver support. 
These unsupervised falls may have transpired while care-
givers were preoccupied with other tasks, a situation poten-
tially compounded by the absence of assistance. However, in-
fant falls can occur abruptly, even under parental supervi-
sion [7,14]. Given their rapid motor development, which in-
cludes turning over, sitting, and standing, infants necessitate 
increased parental vigilance. Therefore, it is imperative to 
enhance caregiver supervision and support. This can be ach-
ieved through measures such as making environmental ad-
justments, refraining from placing infants on elevated surfa-
ces, and ensuring the proper use of baby products.

The results of this study indicate that infants who received 
medical attention after a fall primarily underwent diagnostic 
procedures such as radiography and CT scans. A study con-
ducted in the United Kingdom revealed that 16.4% of infants 
under 12 months who visited the ED due to falls were ad-
ministered CT scans [13]. A direct comparison of the frequen-
cy of CT scans between this study, which encompassed both 
EDs and OPDs, and the UK study is difficult due to the differ-
ing healthcare systems. Crucially, however, conducting CT 
scans on young children necessitates sedation and incurs 

higher costs than radiography, regardless of the healthcare 
system. Therefore, it is essential to evaluate the level of con-
sciousness, the mechanism of injury, and the occurrence of 
seizures via a checklist when managing infant head injuries 
[15]. A CT scan should only be performed if it is deemed nec-
essary based on this evaluation. Currently, no standardized 
guidelines are available in Korea for CT scans in children with 
head injuries, underscoring the pressing need for such guide-
lines to ensure uniform examination practices in both out-
patient and emergency settings.

This study indicated that firstborn children were partic-
ularly likely to receive healthcare services following a fall. The 
psychological distress experienced by parents when their 
child is injured can be amplified for first-time parents, who 
may grapple with heightened anxiety and diminished coping 
ability due to their unfamiliarity with child-rearing. The find-
ings of this study are consistent with prior research, which 
suggests a correlation between birth order and the frequency 
of ED visits and hospitalizations following infant vaccinations 
[16]. Furthermore, when infants fall while being held by a 
caregiver, the likelihood of subsequent healthcare utilization 
increases. Although these incidents occur less frequently than 
household falls, they contribute substantially to the overall 
number of infant falls [3] and are associated with abnormal 
findings on CT scans [13]. Infants may fall from their parents' 
arms due to a slip or if the parent falls asleep while holding 
them. In such instances, infants can fall from a height greater 
than that of a bed or sofa, potentially leading parents to per-
ceive a heightened risk of injury and thus seek medical atten-
tion.

In the present study, factors such as the age of the infant, 
previous falls, and level of parental supervision demonstrated 
no significant correlation with the utilization of medical 
facilities. Furthermore, the infant's developmental stage and 
parental safety education did not display any significant in-
fluence on fall-related healthcare utilization in the univariate 
analysis and were therefore excluded from the final regres-
sion model. The regression analysis conducted in this study 
emphasizes that the decision to seek medical care following a 
fall is primarily driven by the parents' perception of the fall 
risk and the actual risk involved. Although this study in-
cluded factors such as the timing, location, and mechanism of 
the fall, it did not consider the impact of the height of the fall 
and the surface on the severity of the injury. Consequently, 
additional research is required to evaluate the effect of these 
factors on the utilization of medical facilities. Moreover, since 
this study involved data gathered during the spring and 
summer, and considering the seasonal variations in the occur-
rence of falls [17], future research should incorporate seasonal 
factors.
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Parental knowledge is associated with injury prevention 
behavior, yet the practical implementation of such preven-
tative behavior frequently does not meet expectations [18]. 
Community nurses should provide parents with specific gui-
dance on effective fall-prevention practices. They should also 
offer counseling and support to help parents manage falls and 
make informed decisions about seeking medical care. A po-
tential limitation of this study is the reliance on self-reported 
parental data regarding infant fall incidents, which could lead 
to recall bias. To improve internal validity and credibility, 
future research should be designed to reduce the time gap 
between fall incidents and data collection. Furthermore, a 
prospective cohort study is suggested to identify factors in-
fluencing infant fall prevention.

CONCLUSION

This study provides valuable insight into infant falls in 
daily life, illuminating their mechanisms and related health-
care usage. These results can support community nurses in 
the creation and implementation of safety and fall prevention 
education for parents of infants. Furthermore, this research 
provides vital direction for nurses in acute care centers, em-
phasizing the relevant factors that should be evaluated in rela-
tion to infant falls. 
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