SAGE Open Medicine
Original Research Article g “

SAGE Open Medicine
Volume 10: 1-8

Characteristics of pediatric emergency © The Author(s) 2022

Article reuse guidelines:

patients in a Turkish tertiary-level hospital: A s comouras permissions

DOI: 10.1177/20503121221135401

- - 1 journals.sagepub.com/home/smo
|-year cross-sectional study P
Ayfer Yiiksel
Abstract

Objectives: Overcrowding in pediatric emergency departments negatively affects the quality of care. Investigating the
characteristics of the patients admitted to PEDs will provide valuable information to increase the satisfaction of patients
and healthcare staff. This research aimed to investigate the characteristics of pediatric emergency patients in a foundation
university hospital in Ankara.

Methods: This is a retrospective, descriptive, single-center, cross-sectional study, which was conducted with 6550
patients who were admitted to the pediatric emergency department of a foundation university hospital in Ankara, and got
diagnosed with one of the |5 most common diseases between | August 2017 and 31 July 2018. The associations between
the demographics and clinical features of the patients and their diagnoses were evaluated. For comparisons, frequencies,
percentages, crosstabs, and chi-square tests were used.

Results: While none of the patients had a red triage level, 19% had a yellow triage level, and 81% had a green triage level.
The three most common diagnoses were fever of unknown origin, cough, and nausea and vomiting. Despite the 0—28 days of
age group having the lowest admission rate of 5%, they had the highest usage rate of yellow triage level (66.5%). However, it
was the opposite for the |9 months to 5years of age group with the highest rate of admissions of 49% and the lowest usage
rate of yellow triage level (12.8%).

Conclusion: The reasons for admitting to pediatric emergency department differ according to some contextual variables.
Being aware of the current situation is the first step in planning for better pediatric emergency service.
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Introduction according to the Turkish Pediatric Emergency and Intensive
Care Association, pediatric patients account for 30% of all
emergency admissions in 2008.% It was reported that 4%
10% of all ED admissions are pediatric patients in the United
States.’ How and why child and parental demographics, and
their socioeconomic features including being fatherless and/
or motherless, social security coverage, and having a pri-
mary care provider (PCP) were associated with increased
PED use was well characterized.!®!? In addition, it was also
shown that the quality of care in PCP was a key determinant

The emergency department (ED) is an essential component
of the medical services offered in any hospital.! Every year,
EDs treat 130 million patients in the United States.
Compared to other countries, Turkey shows an increasing
number of ED admissions by less-urgent patients.’ This
increasing trend causes doctors to spend less time with
patients; moreover, it leads to a decrease in the quality of
healthcare. Because their 24-hour service is a must to pro-
vide continuous care, EDs have been researched from vari-
ous perspectives including design and triage models.*°
According to the Turkish Ministry of Health, while the Saglik Hizmetleri Meslek Yiiksekokulu, Ufuk Universitesi, Ankara, Turkey
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of PED utilization since parents who were dissatisfied with
the care of PCP are more likely to have a non-urgent ED
visit.!3"!> Because EDs are the first choice for admission to a
hospital in many cases, ED utilization data are crucial for
analysis.'® There were previous studies with adult ED cases
in Turkey, though there is a limited number of research on
the characteristics of the pediatric age group.!” 2

PED admissions, which account for 30% of all ED admis-
sions, still maintain their high rate despite taking necessary
measures.® Although the primary purpose of the service in
EDs is to provide urgent care for various health problems,
they serve mostly non-urgent clinical conditions.?"?> ED
usage for non-urgent conditions leads to increasing over-
crowding in EDs, and decrease efficiency in treating patients
who have serious and “real” emergent conditions.?*?*
Overcrowding in EDs can cause long waiting times for
emergent cases and poor outcomes including death.?>?
Therefore, it is essential to evaluate ED data to provide a bet-
ter and more scientific healthcare service.®

Briefly, the ultimate aim of this study was to evaluate the
demographics and certain clinical features of pediatric emer-
gency patients admitted to the PED of a foundation univer-
sity hospital in Ankara for 1year. It is expected that this
study would contribute to the literature about PED usage,
and guide decision-makers in improving the quality of care
in emergency medicine.

Methods
Study design and setting

This study is a single-center, retrospective, descriptive, and
cross-sectional study in which we studied the demographics
and clinical features of pediatric emergency patients. The
study was conducted in a tertiary-level hospital that is affili-
ated with a foundation university in Ankara. The hospital,
which has been serving since 1999, has 221 beds, and the ED
provides a 24-h uninterrupted service. Approximately 20%
of all admissions to the hospital are managed in the ED,
which has an integrated radiology unit and surgical interven-
tion room as well. While the patients aged 18 years and older
are managed in the adult section of the ED, those under
18 years in the PED.

Sample size and patients

Because we intended to include all eligible patients in the
study, we did not calculate an a priori sample size. Patients
were evaluated for eligibility according to the inclusion cri-
teria which are as follows: (1) admission to the ED between
1 August 2017 and 31 July 2018, (2) being under 18 years on
the day of admission, and (3) diagnosing with one of the 15
most common diseases among all pediatric emergency
admissions according to the International Classification of
Diseases-10 (ICD-10) coding system. The frequency ranking

of diseases was made overall admissions to the PED during
the study period (from 1 August 2017 to 31 July 2018). We
did not set any exclusion criterion, furthermore, the patients
with missing data were also included in the study to obtain
more accurate results.

Data and variables

The data were obtained from the electronic record system of
the hospital using an electronic data sheet. Since the data col-
lection form used in the study was not structured, no valida-
tion or pilot study of the form was conducted. The data
consisted of the demographics of the patients (age and gen-
der), date of admission, triage level, number of consultations
to other clinics, need for hospitalization, need for surgery,
prescriptions, and admission diagnosis codes according to
ICD-10. The patients’ names were not obtained from the reg-
istration system.

The triage level was defined according to the three-level
triage system of the ED, which was put into practice by the
Turkish Ministry of Health in 2009.26 These three levels are
as follows: (1) green for third-degree priority, and not requir-
ing urgent attention, (2) yellow for second-degree priority,
and requiring attention within an hour, and (3) red for first-
degree priority, and requiring immediate intervention.

Ethical considerations

Due to the retrospective nature of this study, it was not able
to obtain written informed consent from the patients. Not
only this issue but also not gathering any personal data from
the patients were stated on the application form to Ufuk
University Scientific Research and Publication Ethics
Committee, and it was waived by the committee by its
approval dated 28 December 2020 and numbered 202/54.

Statistical analysis

Statistical analyses were carried out via the IBM SPSS ver-
sion 23 software. The associations between categorical vari-
ables were examined using the chi-square test. Post-hoc
pairwise comparisons were done using post-hoc Z test with
Bonferroni correction.”’ A p value of 0.05 was set as the sta-
tistical significance threshold.

Results

Of the 26,552 patients admitted to the ED between 1 August
2017 and 31 July 2018, 16,383 were adults, and 10,169 were
pediatric emergency patients. Of those pediatric patients,
6550 who got diagnosed with one of the 15 most common
diseases were included in the study. Of those 6550 patients,
46.2% (n=3027) were female, and 53.8% (n=3523) were
male (Table 1).
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Table 1 shows the demographics of the patients. While
infants aged 0-28days had the lowest admission rate of
5.4%, the 19 months to 5years of age group had the highest
rate of 49.1% (Table 1).

Table I. Demographics of the patients.

n %
Gender Male 3523 53.8
Female 3027 46.2
Age 0-28days 355 54
29 days—18 months 784 12.0
|9 months—5years 3213 49.1
61l years 1458 223
I12—18years 736 1.2

Table 2. Association between season and admission diagnosis.

There was a statistically significant association between
seasons and admission diagnoses (p < 0.05). The three most
common diagnoses were fever of unknown origin (FUO),
cough, and nausea and vomiting. FUO was statistically sig-
nificantly diagnosed more frequently during winter and sum-
mer compared to spring (p<<0.05). Cough was most
commonly diagnosed during winter (23.1%), and the least
during summer (9.3%) (p<<0.05). Nausea and vomiting
were statistically significantly more common during summer
and fall compared to the other seasons (p < 0.05) (Table 2).

As shown in Table 3, there was a statistically significant
association between gender and diagnoses (p <0.05). The
prevalence of the three most common diagnoses, FUO,
cough, and nausea and vomiting, were statistically similar
between males and females (p > 0.05). However, abdominal
and pelvic pain and acute tonsillitis were statistically

Diagnosis Season Total
Winter Spring Summer Fall
R50—Fever of unknown origin n 745a 316b 369a 428b 1858
% 344 22.8 30.6 239 284
R0O5—Cough n 508a 253b I12¢ 313b 1186
% 23.4 18.3 9.3 17.5 18.1
RI1—Nausea and vomiting n 94a 103b 167¢ 229¢ 593
% 43 7.4 13.8 12.8 9.1
R 10—Abdominal and pelvic pain n 124a 89%a 80> 166b 459
% 5.7 6.4 6.6 9.3 7.0
J06—Multiple acute upper respiratory tract infections of n 176 102x° 59b I16x° 453
unspecified locations % 8.1 74 4.9 6.5 6.9
W 9—Falling, unspecified n 93a 117b 96b 130b 436
% 4.3 8.4 8.0 7.3 6.7
H66—Suppurative and unspecified otitis media n 145a 84a 41b 54b 324
% 6.7 6.1 34 3.0 4.9
RO7—Throat and chest pain n 90> 725 ¢ 33a I16° 311
% 42 5.2 27 6.5 4.7
R I7—Jaundice, unspecified n 33a 3120 340 52b 150
% 1.5 22 2.8 29 23
R2|1—Redness and other unspecified skin rash n 35a 27a 33a 45a 140
% 1.6 1.9 27 25 2.1
P59—Neonatal jaundice due to other, unspecified causes n 30a 23a 40b 40> 133
% 1.4 1.7 33 22 2.0
R45—Emotional signs and symptoms n 26a 32a 53b 22a 133
% 1.2 23 4.4 1.2 2.0
J03—Acute tonsillitis n 3la 51b 35b 12a 129
% 1.4 3.7 29 0.7 2.0
M79—Other soft tissue disorders, unclassified n |6a 60b 29¢ 19a 124
% 0.7 43 2.4 I.1 1.9
K52—Other non-infective gastroenteritis and colitis n 22a 26> 26b 47b 121
% 1.0 1.9 22 2.6 1.8
Total n 2168 1386 1207 1789 6550
% 100.0 100.0 100.0 100.0 100.0

Chi-square=584.14; df=42; p=0.001.

*bSeason categories without statistically significant difference (Bonferroni correction).
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Table 3. Association between gender and admission diagnosis.

Diagnosis Gender Total
Male Female
R50—Fever of unknown n 999* 8592 1858
origin % 284 284 28.4
R0O5—Cough n 6392 5472 1186
% 18.1 18.1 18.1
RI1—Nausea and vomiting n 299* 2942 593
% 85 9.7 9.1
R10—Abdominal and pelvic n 219 240° 459
pain % 6.2 79 7.0
J06—Multiple acute upper n 247* 206? 453
respiratory tract infections % 7.0 6.8 6.9
of unspecified locations
W 9—Falling, unspecified n 2722 164° 436
% 1.7 5.4 6.7
H66—Suppurative and n 1812 1432 324
unspecified otitis media % 5.1 47 49
RO7—Throat and chest pain n 1512 160* 311
% 43 53 4.7
R17—Jaundice, unspecified n 88 62° 150
% 25 2.0 23
R2[—Redness and other n 822 58 140
unspecified skin rash % 2.3 1.9 2.1
P59—Neonatal jaundice due  n 74 592 133
to other, unspecified causes % 2.1 1.9 2.0
R45—Emotional signs and n 63* 70? 133
symptoms % 1.8 2.3 2.0
J03—Acute tonsillitis n 58? 71° 129
% 1.6 23 2.0
M79—Other soft tissue n 75* 49* 124
disorders, unclassified % 2.1 1.6 1.9
K52—Other non-infective n 76 45> 121
gastroenteritis and colitis % 22 1.5 1.8
Total n 3523 3027 6550
%  100.0 100.0 100.0

Chi-square=41.94; df=14; p<0.001.
*bGender categories without statistically significant difference (Bonferroni
correction).

significantly more frequent in females than males (p < 0.05).
Falling and other non-infective gastroenteritis and colitis, on
the contrary, were more common in males (p <0.05).

There were again some statistically significant correla-
tions between the patients’ age groups and triage levels
(p<0.05). The yellow triage level was most common in
infants 0—28 days old (66.5%), and least common in patients
aged between 19 months and 5 years (12.8%) (Table 4).

Table 5 illustrates the association between age and
admission diagnosis. There was a statistically significant
association between age groups and diagnoses (p <0.05).
Of the three most frequent diagnoses, FUO was the most
common in both 29days to 18months of age group,
19 months to 5Syears of age group, and 6—11years of age

group (35.6%, 35.5%, and 22.5%, respectively), and cough
was the second most common in those age groups (31.0%,
21.3%, and 13.9%, respectively). However, in infants aged
up to 28 days, jaundice was the most frequent diagnosis
(76.4%, a total of “Jaundice, unspecified” and “Neonatal
jaundice due to other, unspecified causes”). In children
aged between 12 and 18 years, on the contrary, abdominal
and pelvic pain, and falling were the two most common
diagnoses (16.8% and 16.6%, respectively).

While a consultation with another clinic was requested
once in 197 patients, twice in 12, and three times in 1, the
remaining 96.8% did not receive any consultation. Although
85% of the study population (n=5584) had a single admis-
sion diagnosis, 13.8% of them (n=901) had two diagnoses,
0.9% (n=58) had three, and 0.1% (n=7) had four, concur-
rently. While 94.8% (n=6211) of the patients received no
prescription for a medicine, 5.2% (n=339) had a prescrip-
tion, 3.6% (n=238) were hospitalized, and none of them
underwent any surgery (Table 6).

Discussion

The main objective of this study was to investigate the demo-
graphics and clinical characteristics of the pediatric patients
who presented with the 15 most common diseases diagnosed
in the PED of a foundation university hospital in Ankara dur-
ing the study period. Patients’ data were extracted from the
electronic patient records of the hospital. Although it was
stated that there were deficiencies in hospital registry sys-
tems from which patient data were obtained, it is still one of
the most reliable data sources.?83°

A slightly higher male ratio was reported in the studies
with pediatric emergency patients in Turkey.'®2° However, it
was reported that the gender distribution varies from country
to country, and according to the characteristics of the soci-
ety.2!’! In a systematic review, the urgent and non-urgent
admission to EDs was found similar in male and female gen-
der.? Polat et al. reported that soft-tissue injury (62%), poi-
soning (75%), and burns (63%) were more common in male
patients, while foreign body aspiration (66.7%) was more
common in females. However, the three most common diag-
noses (FUO, cough, and nausea and vomiting) did not differ
between male and female patients in our study. While
abdominal and pelvic pain and acute tonsillitis were diag-
nosed more in females, falling, unspecified, and other non-
infective gastroenteritis and colitis were more frequent in
males. Although the male gender ratio was slightly higher in
the published studies,'®? further studies were needed to
explain the effects of gender on admission to EDs.

Regarding the frequency of diagnoses, Polat et al.’
reported soft-tissue injury as the most common reason for
admission to a PED in Erzurum. Karakas et al.,>* on the con-
trary, found that fever (22%), cough (16%), and nausea-
vomiting (10%) were the three most common principal
diagnoses in a PED in Ankara. Similarly, in our study, the
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Table 4. Association between age and triage level.
Triage level Age Total
0-28days 29 days—18months |9 months—5years 6—I1years 12—18years
Green n 1192 644° 2801°¢ I 198° 5444 5306
% 335 82.1 87.2 82.2 73.9 8l.1
Yellow n 2362 140° 412¢ 260° 192¢ 1240
% 66.5 17.9 12.8 17.8 26.1 18.9
Total n 355 784 3213 1458 736 6546
% 100.0 100.0 100.0 100.0 100.0 100.0
Chi-square =627.05; df=4; p<0.001
*bAge categories without statistically significant difference (Bonferroni correction).
Table 5. Association between age and admission diagnosis.
Diagnosis Age Total
0-28 29 days I19months  6-11 12-18
days —I8months  —5Syears years years
R50—Fever of unknown origin n 24? 279° 1141° 326¢ 882 1858
% 6.8 35.6 355 224 12.0 28.4
R0O5—Cough n 122 243° 683¢ 203¢ 452 1186
% 34 31.0 21.3 13.9 6.1 18.1
RI1—Nausea and vomiting n 7? 432 276° 153° [ 14c 593
% 2.0 5.5 8.6 10.5 15.5 9.1
R10—Abdominal and pelvic pain n 3 7 137° 188¢ 124c 459
% 0.8 0.9 43 12.9 16.8 7.0
J06—Multiple acute upper respiratory tract infections n 72 52° 248° 9Ib 55b 453
of unspecified locations % 2.0 6.6 7.7 6.2 7.5 6.9
W 9—Falling, unspecified n 0° 28° I14° 172¢ 1224 436
% 0.0 3.6 35 1.8 16.6 6.7
H66—Suppurative and unspecified otitis media n 0? 7 236° 69 122 324
% 0.0 0.9 7.3 47 1.6 49
RO7—Throat and chest pain n 02 02 126° I8 67¢ 311
% 0.0 0.0 3.9 8.1 9.1 48
RI7—Jaundice, unspecified n 144 3b 2b ob o° 149
% 40.6 0.4 0.1 0.0 0.0 2.3
R2[—Redness and other unspecified skin rash n 3 23? 72 31° e 140
% 0.8 2.9 2.2 2.1 1.5 2.1
P59—Neonatal jaundice due to other, unspecified n 1272 3b Oc obc obc 130
causes % 35.8 0.4 0.0 0.0 0.0 2.0
R45—Emotional signs and symptoms n 272 76* 26P 3t b 133
% 7.6 9.7 0.8 0.2 0.1 2.0
J03—Acute tonsillitis n 0 Ib 67> 39¢ 22¢ 129
% 0.0 0.1 2.1 27 3.0 2.0
M79—Other soft tissue disorders, unclassified n 0° 3 28° 41b 52¢ 124
% 0.0 0.4 0.9 2.8 7.1 1.9
K52—Other non-infective gastroenteritis and colitis n la l6° 57+ 24 23b 121
% 0.3 2.0 1.8 1.6 3.1 1.8
Total n 355 784 3213 1458 736 6546
% 100.0 100.0 100.0 100.0 100.0 100.0

Chi-square =6354.3; df=56; p<0.001

»bcdAge categories without statistically significant difference (Bonferroni correction).
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Table 6. Distribution of admissions by number of consultations,
number of diagnoses, hospitalization, surgery, and prescription.

Variable Category n %
Number of consultations 0 6340 96.8
I 197 3.0
2 12 0.2
3 I 0
Number of diagnoses I 5584 85.3
2 901 13.8
3 58 0.9
4 7 0.1
Hospitalization Yes 238 3.6
No 6312 96.4
Surgery Yes 0 0.0
No 6550 100.0
Prescription Yes 339 52
No 6211 94.8
Total 6550 100.0

three most common diagnoses were also FUO (28%), cough
(18%), and nausea and vomiting (9%). Therefore, it can be
said that admission diagnoses appear to show similarities in
the same region, but not in different regions.33-34

In 2015, 30 million PED visits were reported in the United
States, and children younger than 5 years accounted for more
than 40% of them.*® In Turkey, Temizkan et al.?* and Cag et
al.3¢ reported that the admission rate of children under 5 years
was 36% and 69%, respectively. Considering the distribution
of admissions by age groups, Karakas et al.* reported that
the most common admission was in 1 month—6years of age
group (66%). In this study, the 19 months to 5years old age
group had the highest number of admissions (49.1%), which
can be seen as similar to the literature.

In the United States, approximately 30 million pediatric
patients applied to EDs in 2015, and the vast majority of
them were “treat and release” patients.*® Pakdemirli et al.'®
reported that 97.5% of all pediatric emergency patients, of
whom 16.7% were managed in the green area, was dis-
charged after initial examination and treatment. Anil et al.'
emphasized that newborns constituted the majority of the
hospitalized patients among all admissions to PED. In our
study, patients aged 0-28 days comprised two-thirds of yel-
low triage-level cases, despite having the lowest admission
rate. Conversely, despite having the highest admission rate
0f 49%, the 19 months to 5 years of age group had the lowest
frequency among yellow triage-level cases. Two possible
reasons for this pattern might be that parents do not take their
newborn babies to an ED unless there is a need for immedi-
ate attention, and their negative experiences in EDs; but for
older aged children it might be the other way around.'®!?

In our study, FUO was diagnosed more during winter and
summer, cough during winter, and nausea and vomiting dur-
ing summer and fall. Aml et al.'” reported that the admis-
sions to PEDs had increased in winter, and decreased in

summer. Similarly, Temizkan et al.?’ showed the number of
admission to PEDs increased during the winter months. In
addition, it was demonstrated that the frequency of upper
respiratory tract infection increased in the winter months,
and trauma cases increased in the spring and summer
months.?%2330 [n a systematic review, it was reported that the
frequency of ED admission was highest in spring and lowest
in winter.”> However, the seasonal variations in childhood
discases, as opposed to adult diseases, might affect the
admission diagnosis in pediatric patients.'®

Although Cevikand Tekir® reported a consultation rate
of 0.27% among all age group emergency patients, Yiiksel®
found that 12.5% of adult emergency patients received a
consultation. The higher consultation rate in adults might
explain why our study population’s consultation rate was
3.2%. Polat et al.3 reported that only 3% of their study
group were hospitalized. Karakas et al.>* highlighted that
49% of the patients were given outpatient treatment with a
prescription, 48% were discharged without a prescription,
and approximately 2% were hospitalized. In our study, 95%
of the patients did not receive any prescription, 4% were
hospitalized, and none of them underwent surgery. The hos-
pitalization rates in our study appear to be similar to the
literature.'$1°

In Turkey, as in other countries, PEDs are the only health-
care settings that provide 24 h service to pediatric patients.?>-3
In addition to the impossibility of receiving healthcare on
weekends and holidays, and within out of hours, parents
seeking fast and effective healthcare for their children lead to
overcrowding of these units.'®*¢ The very high numbers of
non-urgent admissions to EDs, most of whom can be treated
in primary care or outpatient clinics, and the huge amount of
discharged patients after initial basic management, address
the fact that these units are used for reasons other than clini-
cal situations that require emergency health care.?!?

Limitations

The first limitation of our study was the lack of sample size
calculation. We did not calculate an a priori minimum
required sample size to include more patients in the study.
Because the data of this research is limited to 1-year data of
a foundation university hospital in Ankara, our findings may
differ in smaller cities or public hospital PEDs. It should
also be considered that there may be differences in terms of
pediatric emergency admissions between the COVID-19
pandemic era and past years.

Conclusion

Being aware of the current situation is the first step in plan-
ning for pediatric emergency service. The non-urgent admis-
sion to PEDs, almost all of which can be treated in primary
care and outpatient clinics, is a major challenge. Therefore,
decision-makers should consider not only improving the
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quantities but also alternative approaches including strength-
ening primary care, employing a referral system, and raising
the awareness of parents about the proper use of PED to
manage this challenge successfully.
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