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ABSTRACT

Objective To evaluate the association between the use of
medical information applications and urgent emergency
room consultation behaviour among parents who visited
the emergency department (ED) of their children.

Design Cross-sectional survey.

Setting A primary-level paediatric emergency medical
facility in Nagano Prefecture.

Participants Parents of children aged 8 years or younger
who had visited the medical facility between December
2023 and March 2024.

Primary and secondary outcome measures The
primary outcome was defined as an association between
the urgency of ED visits and parental use of mobile
applications. The secondary outcome was the association
between the urgency of ED visits and app evaluations
among parents using the app. The urgency of the ED visits
was classified according to the Japan Triage and Acuity
Scale.

Results In total, 386 parents participated in this study
(response rate: 91%). Among these, 77% were mothers and
the median age was 36.3 years. Of the ED visits by app users,
63.7% were classified as urgent, compared with 41.7% of
visits by non-users (adjusted OR: 2.8, 95%Cl: 1.7 t0 4.7,
p<0.001). Among the participants who used the app, 94.4%
answered that they would recommend the app and 87.0%
answered that the app made it easier to decide whether to visit
the hospital. In addition, the proportion of children who revisited
the ED within 6 months was higher for children with a medical
history than for those without such a history. There were no
significant associations between the urgency of ED visits and
parental education, self-reported financial status, or whether
the parent was a healthcare professional.

Conclusions The use of the medical information app was
significantly associated with parental ED urgency. These
findings suggest that such apps may support informed
decision-making in paediatric emergency care. Future
research should investigate the effect of this app on a broader
population, including cases involving ambulance transport.

INTRODUCTION

Emergency medical facilities are attractive
to parents who want reassurance and conve-
nience because they provide quick service

.12 Asuka Suzuki,? Hirono Ishikawa?

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This study used the Japan Triage and Acuity Scale to
objectively evaluate the urgency of emergency room
visits. This approach enhanced the validity and reli-
ability of the results.

= A high response rate (91%) achieved a robust sam-
ple size and minimised the risk of response bias.

= The generalisability of the results of this study is
limited because it was conducted in a single region
during a specific season of the year.

= As this was a cross-sectional study, it was not possi-
ble to prove a causal relationship. Furthermore, un-
measured confounding factors may have influenced

the results.

and comprehensive diagnostic and treatment
procedures." The most frequent reason for
parents to visit hospitals for non-urgent care
is the perceived urgency by the parents.' It
has been reported that 35% of 200 parents
recognised their child’s condition as urgent.”
Unsatisfaction with general practitioners
(GPs) is also cited as a reason for non-urgent
visits. This is an issue that arises from complex
problems within the healthcare system, such
as difficulties in accessing primary care,
distrust of GPs, a lack of enough medical
advice and inconvenient service hours.”

On the other hand, visits to emergency
medical institutions for non-urgent condi-
tions can increase waiting times and reduce
the time spent with each patient. As a result,

there is a risk of lower quality and safety of

medical care provided to patients, as well as
disruption in the treatment of patients with
serious conditions.*

There is also a risk that children may
contract infectious diseases from other chil-
dren through visiting medical facilities.” In
addition, repeating visits to the emergency
room can prevent the child from receiving
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follow-up care, which is essential for effective medical
management and may result in inadequate preventive
medical measures.’

On the other hand, because parents are not experts,
judging the urgency of the child’s condition is difficult
for them. Previous studies have reported that the compe-
tency of parents in assessing the severity of their sick child
can be affected by their knowledge of the illness of chil-
dren.” Therefore, tools that help parents determine the
urgency of their child’s condition will help to reassure
them.

In recent years, digitised healthcare information has
been accessed via mobile devices. In a cross-sectional
survey conducted in Switzerland, over 90% of parents
with children under the age of 2 years used digital media
to obtain healthcare information about their children.® It
is believed that creating an environment in which parents
can access evidence-based healthcare information using
Information and Communication Technology (ICT)
will help reassure parents. In fact, in the field of injury
prevention, it is reported that providing information to
parents via an app has improved the safety behaviour of
parents.” On the other hand, it is also noted that parents
prefer booklets to apps for receiving information in emer-
gency rooms."” In addition, a study showed that apps that
are difficult to use do not help parents make decisions
about emergency medical visits.""

In 2015, we launched the parent education programme
‘Teach Me! Doctor’ in Saku City, Nagano Prefecture, and
developed an app that provides healthcare information to
parents. A study conducted in Saku City in 2022 showed
an association between app use and parents’ competency
in managing children’s health.”” In the field of health
communication, there is insufficient evidence to support
an association between the use of apps and urgent consul-
tation behaviours in emergency rooms. We hypothesised
that use of the app by parents would be associated with a
higher rate of urgent emergency department (ED) visits
for children. The purpose of this study was to retrospec-
tively evaluate the urgency of emergency room visits for
infants and young children and to analyse the association
between the use of the app and urgent emergency room
consultation behaviour of parents.

METHODS

Participants and data collection

This cross-sectional study was conducted at the Weekend
and Holiday Pediatric Medical Center in Saku City, Nagano
Prefecture, from 20 December 2023 to 31 March 2024.
The Weekend and Holiday Pediatric Medical Center is
the only medical institution in the Saku area (population:
230 000) that provides emergency medical care on holi-
days (excluding ambulance services). This study targeted
parents of children aged 8 years or younger who visited
our centre. Parents who received an explanation of the
questionnaire survey from a nurse in the emergency room
and those who consented to participate were included in

the study. The questionnaire was administered by a nurse
after consultation (online supplemental file). Participants
were excluded if they were not the mother or father of
the child, did not have a smartphone or had subsequent
consultation during the survey period.

The sample size was calculated to be 349 cases when
the effect size was 0.15, the o, error probability was 0.05,
the power (1-f) was 0.8 and the df was 1. Considering
the possibility of collecting data within the survey period
and the available resources, the possible sample size was
estimated to be 400 cases.

Outcome, exposures and potential confounding factors

The primary outcome was defined as the association
between urgency of ED visits and parental use of mobile
applications. The secondary outcome was the association
between the urgency of ED visits and app evaluations
among parents using the app. Exposure was defined as
the use of the “Teach Me! Doctor’ app. In the statistical
analyses, factors considered potential confounders were
parental education and economic status. Factors consid-
ered potential effect modifiers were parental age and the
child’s underlying disease.

Overview of the app

The “Teach Me! Doctor’ app was developed in 2016. The
programme was provided free of charge with the support
of Saku City to improve parents’ competency in caring
for their children. It provides information on five topics:
indications for children to visit the hospital, explana-
tions of children’s illnesses, information on immunisa-
tion, information on child-rearing support groups, and
disaster countermeasures for children (figure 1). The
app has been downloaded more than 400000 times with
over 160000 active users, making it one of the largest
healthcare information apps in Japan.

MEASUREMENT

Information on consultations with medical institutions
Information on the child’s symptoms, diagnosis, outcome
(return home or hospitalisation) and the participants’
self-assessment of the appropriateness of the visit was
collected, and the physician’s evaluation of the urgency
for an emergency room visit was recorded. Influenza and
COVID-19 diagnoses were made using standardised rapid
antigen tests, but in some cases, if a family member living
in the same household had already been diagnosed and
had the same symptoms, they were diagnosed as presump-
tive positive. The respiratory infection group mainly
included upper respiratory tract infections and pharyn-
gitis and excluded influenza and COVID-19. Participants
were asked to choose from the following options to deter-
mine whether their visit to the hospital was appropriate:
“It was good that I visited the hospital,” “I may not have
needed to visit the hospital,” and “I did not need to visit
the hospital.” The responses were classified as appropriate
or inappropriate. Physician assessments of the urgency of
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Figure 1

Examples of images of the main modules of the ‘Teach Me! Doctor’ App. Left: Top image of the app. Middle: Criteria

| |

to determine whether to call an ambulance when a seizure occurs. Right: Table of contents to determine the suitable response
to the child’s symptoms. The original app showed menu names in Japanese, which have been translated into English.

emergency room visits were conducted by the principal
investigator, a paediatrician, using the Japan Triage and
Acuity Scale (JTAS). This is a standardised triage system
used in EDs and was developed by the Japanese Associa-
tion for Acute Medicine and the Japanese Association of
Emergency Nursing based on the Canadian Triage and
Acuity Scale. The validity of this system has been evalu-
ated in several previous studies.” "* It is used in medical
facilities such as emergency rooms in Japan. It evaluates
the level of patient emergency on a scale of 1 (resuscita-
tion), 2 (emergency), 3 (semiemergency), 4 (low emer-
gency) and 5 (non-emergency), based on vital signs,
general condition, contents of vomit and the degree of
bleeding, dehydration, pain and fever. In this study, we
classified 1-3 as urgent emergency room visits and 4-5 as
non-urgent emergency room visits. The physician was not
informed of the parents’ use of the app, and he was only
given the electronic medical record ID described in the
questionnaire and made his evaluation based solely on
the content of the medical record.

Use of the ‘Teach Me! Doctor’ app and user evaluation

Participants were asked about the use of the app,
frequency of use and their evaluation of the app (if
they would recommend the app to others if they felt

reassured by using the app, and if the app made it easier
to make decisions about hospital visits). The question
item regarding the evaluation of the app was “Would you
recommend this app to others?” from the App subjective
quality section of the User Version of the Mobile Appli-
cation Rating Scale.”” In addition, since the purpose of
the app was to help parents make judgements about
hospital visits, we added the question ‘Is it a good guide
for visiting the hospital?’ Frequency of use was classified
as ‘0 times’ or ‘1 time or more’ by selecting from ‘none,’
‘1 time,” ‘2-3 times,” ‘4-10 times’ and ‘10 times or more’.
Regarding the evaluation of the app, respondents were
asked to choose from four options: ‘I agree,” ‘I tend to
agree,” ‘I tend to disagree’ and ‘I disagree’. The answers
were divided into two categories: ‘I agree’ and ‘I tend to
agree’ were grouped as ‘I agree’, and ‘I tend to disagree’
and ‘I disagree’ were grouped as ‘I disagree’.

Sociodemographic data

The participants’ sex, age, educational background, self-
assessed economic status, current occupation, age and
sex of their children, birth order and medical history
were recorded. Education was classified into having or
not having a bachelor’s degree. Regarding self-assessed
economic status, participants reported their subjective
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economic status on a 5-point scale: ‘very good’, ‘good’,
‘normal’, ‘bad’ and ‘very bad’. This was then classi-
fied into three categories: ‘very good—good’ as ‘good’,
‘normal’ and ‘bad-very bad’ as ‘bad’. Regarding health-
care professionals, those who answered that they were
healthcare professionals were classified as ‘yes’, and those
who answered that they were not healthcare professionals
were classified as ‘no’. Birth order was classified as either
‘first child’ or ‘second or more children’. Regarding the
child’s medical history, those who answered that they had
a medical history were classified as ‘yes’, and those who
answered that they did not have a medical history were
classified as ‘no’.

Data analysis and statistics

Continuous variables were described as summary statis-
tics (mean and SD or median and IQR), and categorical
variables were expressed as frequencies and proportions.
Participants were divided into two groups based on the
assessment of the urgency of consultation. Sociodemo-
graphic characteristics, main symptoms and the use of
the app were compared using the y” test or t-test. Fisher’s
exact test with the Monte Carlo simulation (10000000
replicates) was used to compare the disease frequen-
cies between the groups because of the large size of the
contingency table.

We also conducted univariate (x2 or t-test) and multi-
variate (multiple logistic regression analysis) analyses to
examine the association between participant character-
istics and app use and evaluation. Statistical significance
was set at p<0.05. We used Stata V.17 (StataCorp) to
analyse the data.

Patient and public involvement

Although this study was conducted with the general
public (parents), the subject of the study was medical
triage, and the public was not involved in the research
design or paper production process.

RESULTS

A flow diagram of the survey is shown in figure 1. A
total of 386 cases responded to the questionnaire. The
response rate was 91% (386,/425). A total of 184 patients
were classified as urgent, with 0 patients (0%) categorised
as resuscitation (scale: 1), 5 patients (1.3%) as emer-
gency (scale: 2) and 179 patients (46.4%) as semiemer-
gency (scale: 3). Conversely, 202 patients were classified
as non-urgent, including 195 patients (50.7%) in the low
emergency category (scale: 4) and 7 patients (1.8%) in
the non-emergency category (scale: 5). Table 1 presents
the background characteristics of respondents in each
group. Of the participants, 77% were mothers, 33%
had graduated from university or higher and 17% were
medical professionals. Of the participants, 95% lived in
Nagano Prefecture, and 95% of participants felt that their
emergency room visits were appropriate after consulta-
tions. There were no differences between the urgent and

non-urgent emergency consultation groups regarding
the parents’ educational background, self-assessment of
their consultation, residential area, or whether they were
medical professionals. A total of 52% of the children
were boys, and 50% were the first child. The proportion
of children who had visited the emergency room more
than twice in the past 6 months was higher in the group
with a history of illness (36%) than in the group without
a history of illness (23%) (p=0.045). The mean age of the
children was 3.6 years. The average age of the children
in the urgent consultation group was 3.2 years, which was
lower than that in the non-urgent consultation group
(4.0 years). The proportion of children with non-urgent
medical visits was higher among those attending daycare
or school than among those who did not. No differ-
ences were observed between the urgent and non-urgent
medical visit groups in terms of birth order or medical
history.

The diagnoses at the time of consultation are shown
in table 2. The distribution of diagnoses at the time of
consultation differed between the urgent and non-urgent
emergency consultation groups (p<0.0001). The most
frequent diagnoses were upper respiratory tract infec-
tion (excluding influenza and COVID-19) with 155 cases
(40%), followed by influenza with 74 cases (19%), acute
gastroenteritis with 49 cases (13%), bronchitis with 25
cases (7%), exanthematous diseases with 13 cases (3%)
and COVID-19 with 13 cases (3%). Upper respiratory
tract infections were often classified in the non-urgent
consultation group, whereas gastroenteritis was more
frequently included in the urgent consultation group. All
patients with asthma and croup syndrome were catego-
rised into urgent consultation groups.

Among children with a history of illnesses, there were
55 cases (15%), with asthma being the most common (21
cases), followed by non-asthmatic allergic diseases such as
atopic dermatitis and rhinitis (8 cases), congenital heart
disease (7 cases) and developmental disorders (5 cases)
(figure 2).

Table 3 shows the association between the urgency
of ED visits and parents’ use of an application. A total
of 26.5% (102/385) of guardians used the application.
Among those who used the application, the rate of urgent
visits was 63.7%, which was significantly higher than that
of the non-user group (41.7%). This result remained
significant even after adjusting for the attributes of the
guardians and children.

Subsequently, among those who reported using the
app, we investigated the association between the urgency
of emergency outpatient visits and the evaluation of the
application (table 4). Among respondents who indicated
app usage, 94.4% (101/107) reported that they would
recommend the app, 89.8% (97/108) indicated that the
app provided a sense of reassurance, and 87.0% (94,/108)
stated that it assisted in their decision to visit the hospital.
In addition, the proportion of respondents who recom-
mended the application was significantly higher in
the urgent consultation group than in the non-urgent
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Table 1 Association between characteristics of parents and children and urgent emergency department visits

Characteristics Non-urgent visits (n=202) Urgent visits (n=184) Total (n=386) P value*
Parents

Age (years ) 36.3+6.3 36.3+6.0 36.3+6.2 0.996
Relationship to child 0.148

Father
Mother
Place of residence
Outside the prefecture
Within the prefecture
Medical professional
No
Yes
Education
Less than a university degree
University degree or higher
Self-evaluation on visit necessity
Unnecessary
Necessary
Child
Age (years )
Sex of child
Male
Female
Birth order
First
Second or later
Medical history
None
Yes
Enrolment in daycare or school
None
Daycare/kindergarten
School
Outcome
Home
Hospitalised

52 (25.7%)
150 (74.3%)

10 (4.9%)
192 (95.1%)

166 (83%)
34 (17.0%)

137 (68.2%)
64 (31.8%)

9 (5.4%)
159 (94.6%)

4.0+2.5

105 (52.0%)
97 (48.0%)

106 (52.5%)
96 (47.5%)

173 (85.6%)
29 (14.4%)

40 (19.8%)
120 (61.2%)
42 (21.4%)

202 (100%)
0 (0%)

36 (19.6%)

88 (22.8%)

148 (80.4%) 298 (77.2%)
0.830
10 (5.4%) 20 (5.2%)
174 (94.6%) 366 (94.8%)
0.779
153 (84.1%) 319 (83.5%)
29 (15.9%) 63 (16.5%)
0.756
120 (66.7%) 257 (67.5%)
60 (33.3%) 124 (32.6%)
0.664
6 (4.3%) 15 (4.9%)
134 (95.7%) 293 (95.1%)
3.2+2.4 3.6+2.5 0.003
0.720
99 (53.8%) 204 (52.9%)
85 (46.2%) 182 (47.2%)
0.283
86 (47.0%) 192 (49.9%)
97 (53.0%) 193 (50.1%)
0.930
157 (85.3%) 330 (85.5%)
27 (14.7%) 56 (14.5%)
0.013
55 (29.9%) 95 (24.6%)
103 (56.6%) 223 (57.8%)
26 (14.3%) 68 (17.6%)
0.068

181 (98.4%)
3 (1.6%)

383 (99.2%)
3 (0.8%)

* Jooydsaboysnuwselq

*P values were generated using a t-test or X2 test. P values indicating statistically significant difference (p<0.05) are shown in bold.

consultation group. This result remained significant even
after adjusting for the background characteristics of the
parents and children.

DISCUSSION

In this study, we investigated the association between the
urgency of ED visits by parents of children under 8 years
old and the use of the parent-oriented app ‘Teach Me!
Doctor’ developed in Japan. We found that emergency

visits were significantly more urgent when parents used
the app.

It is natural for parents to feel concerned about the
illnesses of their children. The most common reason for
parents to visit hospitals for non-urgent conditions is the
perceived urgency among parents.'

Parents are not experts, and it is difficult for them to
judge the urgency of their child’s condition. Previous
studies have reported that parents’ competency in
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Table 2 Comparison of disease frequency between the urgent consultation group and the non-urgent consultation group

Non-urgent Urgent consultation
consultation group group Total
Diagnosis n (%) n (%) n (%) P value*
Upper respiratory tract infection 100 (49.5) 55 (29.9) 155 (40.2)
(excluding influenza and COVID-19)
Influenza 38 (18.8) 36 (19.6) 74 (19.2)
Gastroenteritis/vomiting syndrome 18 (8.9) 31 (16.8) 49 (12.7)
Bronchitis 8 (4.0) 17 (9.2) 25 (6.5)
Rash 8 (4.0) 52.7) 13 (3.4)
COVID-19 7 (3.5) 6 (3.3) 13 (3.4)
Pharyngitis 6 (3.0) 5(2.7) 11 (2.8)
Streptococcal infection 5 (2.5) 5(2.8) 10 (2.6)
Asthma 0 (0.0) 5(2.9) 5(1.3)
Croup 0 (0.0 4(2.2) 4 (1.0
Head injury 3(1.5) 0 (0.0 3(0.8)
Otitis media 0 (0.0 3(1.6) 3(0.8)
Constipation 2(1.0) 3(1.6) 5(1.3)
Others 7 (3.5) 9 (4.8) 16 (4.1)
Total 202 (100) 184 (100) 386 (100) <0.0001

*P-value was generated using Fischer’s exact test. P value indicating statistically significant difference (p<0.05) is shown in bold.

evaluating the severity of the disease of their children
can be affected by their knowledge of diseases.” There-
fore, tools that help parents judge the urgency of their
child’s symptoms will reassure them. A systematic review
reported a link between higher emergency room visits
and inadequate parental health literacy, highlighting the
significance of providing parents with access to relevant
educational materials.'®

Other factors that contribute to non-urgent visits by
parents include difficulties accessing primary care, a lack
of advice, and inconvenient service hours, which are issues

425
Eligible for study during pre-defined times

for the healthcare system.” The apps can be accessed 24
hours a day, and this may reduce such complaints.

The current increase in health information dissemi-
nation applications has brought attention to how these
resources can be used to educate parents and possibly
affect their health-related behaviours. In 2022, we
conducted a study in Saku City and found an association
between app use and parental health literacy.'® However,
it is unclear how app use is related to urgent emer-
gency visit behaviour. This study is significant because it
suggests that the proportion of people who make urgent

8 Refused participation

12 Excluded from the study
(4 grandparents, 8 children aged 9 years or older)

19 Insufficient documentation

386
completed all study materials

Figure 2 Flow diagram of the study. 386 valid participants were received from 425 eligible participants (response rate 91%).

6

Sakamoto M, et al. BMJ Open 2025;15:2098838. doi:10.1136/bmjopen-2025-098838

'sa1fojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Aq paloslold

* Jooydsaboysnwselq
V11-Z39 wawiredaq 1e GZozZ ‘2T Aew uo wod fwg uadolwgy/:dny wouy papeojumod 'GZ0g |14dy L uo 8£8860-5202-Uadolwag/9eTT 0T Sk paysiignd isuly :usdo NG


http://bmjopen.bmj.com/

Open access

3

Table 3 Association between urgency of emergency department visits and parental use of mobile applications (n=385)

n Urgent visit, n (%) OR (95% CI) P value aOR* (95% CI) P value
Application used 102 65 (63.7) 2.5(1.5t03.9) <0.001 28(1.7t04.7) <0.001
No application used 283 118 (41.7) ref ref

P values indicating statistically significant differences (p<0.05) are shown in bold.
*Attributes of caregivers (age, relationship to the child (father/mother), education, economic status, healthcare worker status, residential area)
and children (sex, age, birth order, status of childcare or school attendance and past medical history) were adjusted in the logistic regression

analysis.
aOR, adjusted OR; ClI, Confidence Interval; OR, Odds Ratio.

judgements to visit the emergency room is higher among
those who use the app than among those who do not.

Additionally, the proportion of participants in the
urgent consultation group who responded that they
would recommend the app was significantly higher
than that in the non-urgent consultation group, which
remained significant even after adjusting for the back-
ground characteristics of parents and children. A posi-
tive attitude towards the app encourages its frequent use,
which in turn leads to more urgent consultations. The
positive elements of our app include that it displays guide-
lines for consultations in emergencies and has a built-in
vaccination scheduler that makes it easy to keep track of
when a child’s vaccinations are scheduled. Bhandari et al
reported that the design of an app can affect parents' first
impressions of its quality and can also have a great impact
on app downloads."” Similarly, we tried to design our app
to be user-friendly and easy to understand so that people
with low health literacy can use it. These features may
encourage users to have a positive attitude towards the
application and its frequent use.

There are many benefits to providing healthcare infor-
mation to parents via mobile apps18 but using apps can
also lead to unintended consequences. For example,
if the app’s information leads to the judgement that a
hospital visit is not necessary, parents may delay taking
their children to the hospital, even though they should
visit urgently. This risk may be particularly high when

symptoms are temporarily under control. There may
also be concerns that if parents depend too much on the
app’s judgement, their competency may decline in terms
of observing and judging symptoms. It is important to
recognise that the app is not a definitive judgement tool
but rather a supplementary one. In addition, the content
of the app also needs to be updated to reflect the latest
medical findings. We update the evidence-based medical
information every few months, but this process needs
to be carried out as quickly and consistently as possible.
Further research is needed regarding the impact of these
unintended consequences.

We then considered the association between the urgent
consultations and the background factors other than the
app. The non-urgent consultation group had older chil-
dren than the urgent consultation group, and this was
significant even after adjusting for the background char-
acteristics of the parents and children because illnesses
in children typically manifest in younger age groups with
more severe symptoms. Younger children are more likely
to be recommended hospital visits and less likely to be
judged as having non-urgent consultations. For example,
respiratory diseases that are common in children, such
as respiratory syncytial (RS) virus bronchiolitis and influ-
enza, have more severe outcomes in younger children."

Stevenson et al identified the key characteristics of &
patients with repeated emergency visits, including being =’
an infant, enrolling in public insurance and having 3
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Table 4 Association between the urgency of emergency outpatient visits and app evaluations among parents using the app .
(n=108) 3
Q
Evaluation n Urgent visit, n (%) OR (95% CI) P value aOR* (95% CI) P value -
[¢)
Recommend 101 66 (65.4) 9.4 (1.1 to 83.9) 0.017 11.0 (1.1 to 110.1)  0.041 %
Do not recommend 6 1(16.7) Ref Ref %
Felt reassured 97 61 (62.9) 1.4 (0.4 t0 5.0) 0.59 1.3 (0.3t04.9) 0.694 ‘%
Did not feel reassured 11 6 (54.5) Ref Ref @
Helpful for decision-making 94 60 (63.8) 1.8 (0.6 to 5.5) 0.32 1.5 (0.4 to 5.6) 0.529
Not helpful for decision- 14 7 (50.0) Ref ref
making

P values indicating statistically significant differences (p<0.05) are shown in bold.
*Attributes of caregivers (age, relationship to the child (father/mother), education, economic status, healthcare worker status, residential area)
and children (sex, age, birth order, status of childcare or school attendance and medical history) were adjusted in the logistic regression

analysis.
aOR, adjusted OR; Cl, Confidence Interval; OR, Odds Ratio.
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chronic conditions.”” In our study, children with a

medical history had a significantly higher rate of multiple
visits to Weekend and Holiday Pediatric Medical Centers
within the past 6 months compared with children without
such a history (1.5 visits vs 1.3 visits; p<0.01). Children
with chronic conditions are more susceptible to symptom
exacerbation, and their associated family anxiety is
higher. Consequently, emergency visits appear to serve as
a crucial support mechanism for these families.

Previous studies have shown that the rate of emergency
outpatient visits is higher for first-born children,”’ and
increases as the parents’ educational levels decrease.?
Although these associations were not statistically signifi-
cant in the present study, a similar trend was observed.

Limitations

This study had several limitations. First, because this was
a cross-sectional study, causality cannot be discussed.
Although we adjusted for environmental factors that
were considered confounders in urgent emergency visits
by parents using multivariate analysis, the influence of
unknown confounding factors cannot be completely
ruled out. Second, only one attending physician assessed
whether the emergency visits were urgent, which could
have influenced the outcomes with subjective judgement
bias. The JTAS was used to ensure objectivity in these
judgments, but it includes assessments of the patient’s
general condition and symptoms, so it is not possible to
eliminate subjectivity.

Third, this study was conducted with parents who visited
the Weekend and Holiday Pediatric Medical Center,
a primary medical institution, and there were many
patients with minor illnesses. Takahashi et alreported that
the hospital admission rate for patients who visited the
emergency room at tertiary medical facilities in Japan was
6.7%,” but the admission rate in this study was very low
at 0.8%. As we do not have an ambulance service at this
facility, we do not accept patients with serious conditions
who require an ambulance. It is known that children’s
symptoms such as fever and asthma symptoms tend to
worsen at night,”* ** but our facility only accepts patients
for consultation in the morning. These reasons may have
affected the decrease in hospital admission rates. There-
fore, the results of this study cannot be generalised to
other medical institutions.

Fourth, increasing the frequency of app use is crucial to
promote urgent visits to the ED. However, our app cannot
track usage frequency. In a systematic review, Milne-Ives et
al identified timely push notifications and reminders as
contributing factors to behavioural changes in app users.
They also reported that incorporating gamification and
reward systems could effectively sustain user motivation.
Our app, however, is limited in these features. Enhancing
the app with such elements in the future may increase the
usage frequency.

Fifth, the study was conducted only in winter, from
December to March. Paediatric illnesses often exhibit
seasonality, and seasonal factors may influence the

outcomes. However, winter is the period when EDs are
most congested because of the prevalence of influenza
and other seasonal illnesses. Therefore, evaluating this
period is essential when considering measures to alleviate
the burden on emergency services. Therefore, the selec-
tion of this season was deemed appropriate.

Sixth, in this study, parents were not included in the
research team. As a result, the perspective of medical
professionals was strongly reflected, and there is a possi-
bility that the study design underestimated the anxiety of
parents regarding the illness of their children.

Finally, this study only included cases in which parents
took their children to the hospital by themselves; cases
in which the children were taken by ambulance were
excluded. Given that ambulance services in Japan are
free of charge, the proper use of these services remains
a significant issue. Future studies should include cases
involving ambulance transportation.

Conclusions

This study demonstrated a significant association between
parental use of healthcare information apps and urgent
utilisation of emergency outpatient services. The use of
these apps may enhance parental health literacy and
contribute to more urgent use of emergency services.
Future studies should include emergency transportation
cases in their evaluation.
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