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HIGHLIGHTS

* Adolescent particularities are not always considered for consultations at the ED.

* Flu-like symptoms were the single main reason for adolescents to search for immediate health care.
* Limb trauma was more common in younger and male teenagers.

* Acute abdominal pain/trauma were the most frequent causes of hospital admissions.

» There was a strong correlation between age and both admission rate and severity.

ARTICLE INFO ABSTRACT

Keywords: Introduction: Adolescents represent an important demographic percentage in the studied population and in Emer-
Adolescence gency Departments (ED). It is imperative that health professionals and services are prepared to address this popu-
Emergency department lation. This work aims to characterize adolescents at the ED of a Brazilian private tertiary hospital.

i:;giery hospital Methods: The study was an observational, retrospective longitudinal cohort that included 37,450 visits of patients
Teenagers aged 10 to 21 years of age, between January 2018 and June 2022 in the ED of a private tertiary hospital. The

Emergency room study evaluated the reason for the consultation, diagnosis, need for hospitalization, the medical professional

Brazil responsible for the care, severity, and paying source of care.
Results: 53.7% were female. Mean age was 16.2y for girls and 15.6y for boys (p < 0.005). The most common com-
plaints were flu-like symptoms (17.4%), sore throat (8.2%), fever (6.7%) and limb trauma (6.3%). Flu-like symp-
toms were the main consultations caused in all age groups and genders. 36.8% were attended by a general
practitioner, 35.8% by a pediatrician, 15.1% by orthopedics and 5.6% by surgeons. The hospitalization rate was
5.5%. There was a strong correlation between age and hospitalization rate (correlation coefficient [r = 0.93]; p <
0.001). The most prevalent diagnoses in hospitalizations were acute abdomen (12.7%) and trauma (9.4%). 78.2%
of the consultations were classified as “not urgent”. There was a strong correlation between age and severity
(r = 0.86; p < 0.001). 92.7% of the consultations were paid by medical insurance.
Conclusion: In this study, flu-like symptoms were the single main reason for adolescents to search for immediate
health care, in every age subgroup and gender, but represented a small risk for hospital admission. Limb trauma was
more common in younger male teenagers. Acute abdominal pain and trauma were the most frequent causes of hospi-
tal admissions. There was a significant and strong correlation between age and both admission rate and severity.

Introduction and sexual development.' There are several different definitions
described in the literature, which makes research and data collection on

Adolescence comprises the transition period between childhood and this population heterogeneous. The American Academy of Pediatrics
adult life, marked by intense changes in physical, mental, emotional, (AAP) describes it as the period between ages 11 and 21.2 Brain

*Corresponding author.
E-mail address: alberto.helito@hc.fm.usp.br (A.C. Helito).

https://doi.org/10.1016/j.clinsp.2024.100502
Received 7 March 2024; Revised 16 July 2024; Accepted 25 August 2024

1807-5932/© 2024 HCFMUSP. Published by Elsevier Espafia, S.L.U. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/
4.0/)


http://crossmark.crossref.org/dialog/?doi=10.1016/j.clinsp.2024.100502&domain=pdf
http://orcid.org/0000-0002-0673-0413
http://orcid.org/0000-0002-0673-0413
http://orcid.org/0000-0002-9042-4848
http://orcid.org/0000-0002-9042-4848
http://orcid.org/0000-0002-9042-4848
http://orcid.org/0000-0002-9042-4848
http://orcid.org/0009-0006-8261-7929
http://orcid.org/0009-0006-8261-7929
http://orcid.org/0009-0006-8261-7929
http://orcid.org/0000-0002-4479-1997
http://orcid.org/0000-0002-4479-1997
http://orcid.org/0000-0002-4479-1997
http://orcid.org/0009-0004-4693-3196
http://orcid.org/0009-0004-4693-3196
http://orcid.org/0009-0004-4693-3196
http://orcid.org/0009-0004-4693-3196
http://orcid.org/0000-0003-3801-577X
http://orcid.org/0000-0003-3801-577X
http://orcid.org/0000-0003-3801-577X
http://orcid.org/0000-0003-0059-6388
http://orcid.org/0000-0003-0059-6388
http://orcid.org/0000-0003-0059-6388
http://orcid.org/0000-0002-4336-4926
http://orcid.org/0000-0002-4336-4926
http://orcid.org/0000-0002-4336-4926
http://orcid.org/0000-0002-4336-4926
http://orcid.org/0000-0002-1573-5857
http://orcid.org/0000-0002-1573-5857
http://orcid.org/0000-0002-1573-5857
mailto:alberto.helito@hc.fm.usp.br
https://doi.org/10.1016/j.clinsp.2024.100502
https://doi.org/10.1016/j.clinsp.2024.100502
http://https://www.journals.elsevier.com/clinics

A.C. Helito et al.

maturation in adolescents usually begins at 10 years of age and can last
up to 24 years of age,® a period in which numerous neuronal connec-
tions are responsible for socio-emotional regulation and complex cogni-
tive processes, decision-making, sense of well-being and determination
of social behaviors and bond with peers.*

The field of pediatric emergency emerged from notions of the differ-
ences that exist between emergency care for children and adults. Adoles-
cence, located between these two age groups, is little studied in the
context of urgencies and emergencies, despite its demographic impor-
tance. According to the American Heart Association, the presence of sec-
ondary sexual characteristics, specifically breast development in girls
and the presence of axillary hair in boys determine the way they should
be accessed. From this moment on, patients should be resuscitated fol-
lowing the Advanced Cardiovascular Life Support (ACLS) flowchart,
which is the reference for adults.”

The authors aim to critically evaluate the information regarding the
search for emergency services by this population, focusing on the causes
and the profile of patients. The authors expect that some variables will
behave differently in each studied age group, as adolescence character-
izes the transition from childhood to adulthood.

Materials and methods

This study was an observational, retrospective, longitudinal cohort
and followed the “Strengthening the reporting of observational studies
in epidemiology” (STROBE) Statement. The convenience sample
included all 37,450 visits of patients between 10 and 21 years of age
that took place between January 2018 and June 2022 in the Emergency
Department (ED) of a private tertiary hospital, in the city of Sao Paulo.
The information was obtained from a collection of data from medical
records in the institution’s computerized systems. Patients of other age
groups, patients treated in other periods and those who dropped out of
care were excluded from the study.

To characterize the sample, the study evaluated the variables: gen-
der, age, day of the week and season, complaint at triage, specialist
responsible for the care, diagnosis at discharge or hospitalization, need
for hospitalization, classification of severity at triage and source of pay-
ment for the emergency care. Diagnosis at discharge or hospitalization,
expressed by the International Classification of Diseases (ICD-10)
assigned by the attending physician aftercare, was grouped into 28 diag-
nostic categories, as detailed in Appendix 1. Missing values have been
declared in tables where relevant.

The severity classification was determined in the ED triage by the
nursing team, based on the document “Reception with Risk Assessment
and Classification”, published in 2004 by the Brazilian Ministry of
Health.® It subdivides the assistance into ‘“not urgent”, “urgent” and
“emergency”.

The criteria “source of payment for the emergency care” included
private care, health insurance, and institutional assistance, a health care
program aimed at an institution’s employees and their dependents.

For the statistical analysis, the association of age with two quantita-
tive variables was performed with Student’s t-test. Multiple variables
were tested using ANOVA or Welch’s ANOVA depending on the homoge-
neity of variance checked by Levene’s test.

Table 1
Gender, total and by age group.
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Correlations between ordinal categorical variables were performed
using the Chi-Square Mantel-Haenszel test. Continuous variables were
compared using Spearman’s correlation test.

Microsoft Excel software for Windows, Version 2016, and R software
version 4.0.1 (Vienna, Austria) were used. The statistical significance
level was set at p < 0.05.

The present study was approved by the Ethics Committee for
Research on Human Beings of the institution (CAAE:
66481823.8.0000.5461), with a waiver of informed consent, as the proj-
ect has a retrospective design, involving only the collection of the insti-
tution’s medical records. The researchers preserved the confidentiality
of the data.

Results

The studied sample, containing 37,450 consultations with patients
aged 10 to 21 years old, collected between January 2018 and June
2022, represents 9.8% of the 380,531 consultations performed in the ED
in the same period. Considering all the appointments included in the
study, 53.7% were female. The mean age of girls was 16.2 years (Stan-
dard Deviation [SD = 3.54]) and that of boys was 15.6 years
(SD = 3.59; p < 0.005). When subdivided by age group, male patients
were the majority between 10 and 12 years of age (52.3%). From the
age of 13 onwards, the female gender became predominant, with 51.6%
between 13 and 15 years of age, 55.4% between 16 and 18 years, and
58.2% between 19 and 21 years of age, as represented in Table 1.

Regarding the complaints presented in the ED triage, Table 2 summa-
rizes the 10 most frequent causes for visiting the ED, in the total sample
and by gender and age group. The most common complaints in the ser-
vice were flu symptoms (17.4%), sore throat (8.2%), fever (6.7%) and
limb trauma (6.3%). When separated by gender, some similarities and
differences in the epidemiological profile of these populations were well
characterized. Flu-like symptoms were the most prevalent cause of con-
sultations in all studied age groups and in both genders. Fever, abdomi-
nal pain, limb pain, sore throat, cough for less than 3 weeks, and
malaise also appear as relevant causes in all studied groups. Painful uri-
nation is one of the top 10 complaints at screening in girls between 16
and 21 years of age, but not in younger girls or adolescent boys. As for
intestinal symptoms other than abdominal pain, vomiting is the most
frequent complaint in younger adolescents (up to 15 years of age), while
diarrhea only shows up as one of the 10 main causes in groups aged
16 years and over, in both genders. Another interesting finding concerns
limb trauma. They are the second cause of demand for the ED in boys
between 10 and 15 years of age. In boys between 16 and 21 years of age,
this complaint remains relevant, but with a lower prevalence. In females,
limb trauma appears in the lists of the 10 main reasons for coming to the
ED between 10 and 15 years of age, but with lower rates than the male
groups. It ceases to be an important cause in girls after the age of 15.

Table 3 summarizes the distribution of consultations concerning the
days of the week. For the population the authors studied, Monday was
the busiest day at the Emergency Department (16.8% of all visits), while
Saturday was the less busy day (11.9%). The day-by-day analysis shows
a strong negative correlation between the days of the week and the num-
ber of attendances (correlation coefficient [r = -0.89]; p < 0.001]. It is
noteworthy that the number of visits did rise between Saturday and

Gender 10-21 years SE 10-12 years SE 13-15 years SE 16-18 years SE 19-21 years SE
(n = 37447) (n = 8545) (n = 8031) (n = 8967) (n =11904)

Female 53.7 0.26 47.7 0.54 51.6 0.56 55.4 0.52 58.2 0.45

Male 46.3 0.26 52.3 0.54 48.4 0.56 44.6 0.52 41.8 0.45

SE, Standard Error (%).



Table 2

Main complaints in the Emergency Care triage, total and by age groups (%).

Both genders

10-21 years (n = 37450) SE 10-12 years (n = 8545) SE 13-15 years (n = 8031) SE 16-18 years (n = 8967) SE 19-21 years (n = 11907) SE
Flu-like symptoms 174  0.20  Flu-like symptoms 13.8  0.37  Flu-like symptoms 16.3  0.41 Flu-like symptoms 19.8  0.42  Flu-like symptoms 19.1 0.36
Sore throat 8.2 0.14  Limb trauma 105 0.33  Limb trauma 8.2 0.31 Sore throat 106 0.33  Sore throat 8.8 0.26
Fever 6.7 0.13 Fever 10.1 0.33 Fever 8.0 0.30 Fever 5.4 0.24 Malaise 4.7 0.19
Limb trauma 6.3 0.13  Abdominal pain 6.4 0.27  Sore throat 7.7 0.30  Malaise 5.2 0.24  Cough for less than 3 weeks 4.6 0.19
Cough for less than 3 weeks 5.1 0.11 Limb pain 6.4 0.27  Abdominal pain 5.5 0.25  Cough for less than 3 weeks 5.0 0.23  Fever 4.4 0.19
Malaise 4.9 0.11 Cough for less than 3 weeks 5.9 0.25  Malaise 5.5 0.25  Limb trauma 4.3 0.22  Diarrhea 4.3 0.19
Limb pain 4.7 0.11 Sore throat 5.2 0.24 Limb pain 5.2 0.25 Limb pain 4.0 0.21 Dysuria 3.9 0.18
Abdominal pain 4.6 0.11 Malaise 4.3 0.22  Cough for less than 3 weeks 5.1 0.25  Abdominal pain 3.6 0.20  Limb pain 3.8 0.17
Diarrhea 3.2 0.09  Vomiting 3.6 0.20  Headache 3.4 0.20  Diarrhea 3.4 0.19  Abdominal pain 3.4 0.17
Headache 3.1 0.09 Headache 3.3 0.19 Vomiting 3.3 0.20 Headache 3.1 0.18 Limb trauma 3.4 0.17
TOTAL 64.2 TOTAL 69.4 TOTAL 68.2 TOTAL 64.4 TOTAL 60.4

Female gender

10-21 years (n = 20124) SE 10-12 years (n = 4079) SE 13-15years (n = 4143) SE 16-18 years (n = 4970) SE 19-21 years (n = 6932) SE
Flu-like symptoms 17.4 0.27 Flu-like symptoms 14.3 0.55 Flu-like symptoms 16.8 0.58 Flu-like symptoms 20.3 0.57 Flu-like symptoms 17.6 0.46
Sore throat 9.1 0.20  Fever 9.9 0.47  Sore throat 9.4 0.45  Sore throat 10.9 0.44  Sore throat 9.2 0.35
Fever 5.5 0.16 Limb trauma 8.9 0.45 Fever 6.6 0.38 Malaise 5.9 0.34 Dysuria 6.0 0.29
Malaise 5.2 0.16 Abdominal pain 6.6 0.39 Abdominal pain 6.5 0.38 Cough for less than 3 weeks 5.1 0.31 Malaise 4.5 0.25
Cough for less than 3 weeks 5.0 0.15  Limb pain 6.5 0.39  Limb trauma 6.1 0.37  Abdominal pain 4.0 0.28  Cough for less than 3 weeks 4.5 0.25
Abdominal pain 5.0 0.15  Sore throat 6.1 0.37  Malaise 5.6 0.36  Fever 4.0 0.28  Diarrhea 3.9 0.23
Limb trauma 4.7 0.15  Cough for less than 3 weeks 5.7 0.36  Cough for less than 3 weeks 5.0 0.34  Headache 3.7 0.27  Abdominal pain 3.8 0.23
Limb pain 4.1 0.14 Malaise 4.9 0.34 Limb pain 4.2 0.31 Dysuria 3.7 0.27 Headache 3.5 0.22
Dysuria 3.7 0.13  Vomiting 3.4 0.28  Headache 4.1 0.31 Diarrhea 3.3 0.25  Fever 3.5 0.22
Headache 3.6 0.13  Headache 3.2 0.28  Vomiting 3.3 0.28  Limb pain 3.2 0.25  Limb pain 3.3 0.21
TOTAL 63.2 TOTAL 69.5 TOTAL 67.5 TOTAL 64.2 TOTAL 59.9

Male gender

10-21 years (n = 17323) SE 10-12 years (n = 4466) SE 13-15 years (n = 3888) SE 16-18 years (n = 3997) SE 19-21 years (n = 4972) SE
Flu-like symptoms 17.5 0.29  Flu-like symptoms 13.3  0.51 Flu-like symptoms 159 0.59  Flu-like symptoms 19.2 0.62  Flu-like symptoms 21.3  0.58
Limb trauma 8.2 0.21 Limb trauma 120 0.49  Limb trauma 104  0.49  Sore throat 10.2  0.48  Sore throat 8.3 0.39
Fever 8.1 0.21 Fever 10.4 0.46 Fever 9.5 0.47 Fever 7.1 0.41 Fever 5.6 0.33
Sore throat 7.2 0.20  Abdominal pain 6.3 0.36  Limb pain 6.3 0.39  Limb trauma 6.3 0.38  Malaise 4.9 0.31
Limb pain 5.5 0.17 Limb pain 6.3 0.36 Sore throat 5.9 0.38 Limb pain 5.1 0.35 Diarrhea 4.8 0.30
Cough for less than 3 weeks 5.2 0.17 Cough for less than 3 weeks 6.0 0.36 Malaise 5.4 0.36 Cough for less than 3 weeks 4.9 0.34 Cough for less than 3 weeks 4.7 0.30
Malaise 4.6 0.16  Sore throat 4.4 0.31 Cough for less than 3 weeks 5.3 0.36  Malaise 4.4 0.32  Limb trauma 4.6 0.30
Abdominal pain 4.2 0.15  Vomiting 3.8 0.29  Abdominal pain 4.3 0.33  Diarrhea 3.6 0.30  Limb pain 4.4 0.29
Diarrhea 3.3 0.14 Malaise 3.7 0.28 Vomiting 3.3 0.29 Abdominal pain 3.1 0.27 Abdominal pain 3.0 0.24
Vomiting 2.8 0.13  Headache 3.3 0.27  Headache 2.7 0.26  Headache 2.2 0.23  Vomiting 2.2 0.21
TOTAL 66.6 TOTAL 69.4 TOTAL 69.0 TOTAL 66.0 TOTAL 63.8

SE, Standard Error (%).
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Table 3
Distribution of consultations by days of the
week (Correlation -0.89).

Day of theweek  n % SE
Monday 6302 16.8  0.19
Tuesday 5936 159 0.19
Wednesday 5669 15.1 0.19
Thursday 5463 146 0.18
Friday 4640 124 017
Saturday 4454 119 0.17
Sunday 4986 133  0.18
TOTAL 37450 100

SE, Standard Error (%).

Monday. As for the season of the year in which the visits happened,
27.6% occurred between March and May (autumn in Brazil), 27.2%
between December and February (summer), 23.4% between September
and November (spring), and 21.8% between June and August (winter),
as represented in Table 4.

Of the total sample, 36.8% were attended by a general practitioner
and 35.8% by a pediatrician. Orthopedics was responsible for 15.1% of
consultations, while surgeons attended to 5.6% of the studied adoles-
cents (Table 5).

The hospitalization rate of the studied sample was 5.5%. Children
from O to 9 years of age had a rate of 4.0% in the same period, while
adults over 21 years of age were hospitalized in 17.4% of the cases. The
overall conversion rate for the period, including all age groups, was
14.1%. The year-by-year analysis of the studied sample shows a strong
positive correlation between age and hospitalization rate (correlation
coefficient [r = 0.93]; p < 0.001), as shown in Fig. 1.

Based on categories of discharge or hospitalization diagnosis, defined
by the International Classification of Diseases (ICD-10) assigned by the
attending physician aftercare, the most prevalent diagnosis leading to
hospitalization was acute abdomen (12.7%), followed by trauma (9.4%)
and neurological and psychiatric diseases (8.3%). Table 6 presents the
10 main causes of hospitalization of adolescents received by the ED dur-
ing the study period. COVID-19 was the diagnosis of 2.1% of hospital-
ized cases.

Table 7 presents, among the 28 studied diagnostic categories, the
most prevalent diagnoses at discharge or hospitalization, with their
respective hospitalization rates. The authors highlighted the 5 main
diagnoses, all corresponding to at least 5% of the total number of visits.
They were: upper airway infections (16.8%), trauma (12.8%), pharyngi-
tis/stomatitis (8.5%), acute gastroenterocolitis (8.1%), and COVID-19
(6.4%). The authors also highlighted the 8 diagnoses with hospitaliza-
tion rates greater than 10%. They were: rheumatologic disease (61.3%),
hematologic disease (60.4%), metabolic disease (44.0%), exogenous
intoxication (22.8%), liver and bile duct disease (21.1%), acute abdomen
(17.4%), heart disease (13.6%) and renal/urological disease (10.3%).
Besides acute abdomen (4.0% of consultations) and renal/urological

Table 5
Medical specialist responsible for care, total and by age groups (%).
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Table 4
Total number of patients (n) and frequency of Upper airway infection and
Trauma diagnosis (%) by season.

Total Upper airway infection Trauma
Season n % SE n % SE n % SE
Dec-Feb 10180 27.2 0.23 1684 16.5 0.47 1107 109 045
Mar-May 10333 27.6 0.23 1484 17.4 048 1376 13.3 0.49

Jun-Aug 8182 21.8 021 1801 181 0.49 1017 124 0.48
Sep-Nov 8755 234 022 1335 153 045 1287 147 0.51

SE, Standard Error (%).

disease (3.5%), none of the diagnoses with a hospitalization rate greater
than 10% represented more than 0.4% of the studied visits.

The analysis of the distribution of the two most common diagnoses at
discharge/hospitalization by the seasons of the year (Table 4) showed
that upper airway infections surpassed trauma in every season. The
extent of the difference, though, varied by season. It was higher in the
winter (18.1% vs. 12.4%) and lower in the spring (15.3% vs. 14.7%),
with statistical significance (p < 0.05).

Regarding the classification of severity level, 78.2% of the consulta-
tions were classified as “not urgent”, 11.0% as “urgent” and only 0.75%
as “emergency”’. There was, however, a strong positive correlation
between age and severity level (r = 0.86; p < 0.001). While the rate of
cases classified as “emergency” was 0.22% in adolescents aged 10 to
12 years, it was up to 5 times higher in individuals aged 19 to 21 years.
In the assessment of the risk of hospitalization based on the level of
severity determined by the triage of the ED, cases classified as
“emergency” were hospitalized in 27.8% of the cases, while “urgent”
and “not urgent” had admission rates of 14.2% and 3.8%, respectively.

Table 8 lists the 5 most common discharge/hospitalization diagnoses
for each severity level category. The sample representing the “not
urgent” level followed the overall pattern of the entire sample, with
upper airway infection as the main diagnosis (17.8%), followed by
trauma (12.4%), pharyngitis/stomatitis (8.6%), acute gastroenterocolitis
(7.7%) and COVID-19 (7.1%). Trauma was the most frequent diagnosis
in the group classified as “urgent”. Interestingly, the list of frequent
diagnoses for patients whose risk category was “emergency” is almost
entirely different. Neurological and psychiatric disease, including seiz-
ures, headaches, and central nervous system infections, corresponded to
23.1% of the diagnoses, followed by exogenous intoxication (14.6%),
trauma (11.7%), chest pain (10.3%) and heart disease (5.7%).

Considering all age groups included in the study, 92.7% of the consulta-
tions were paid by medical insurance. Private care corresponded to 5.8% of
the total, while institutional assistance corresponded to 1.3%. The mean age
of patients whose care was paid for by medical insurance was 15.9 years
(SD = 3.57). For patients who had private consultations, the mean age was
16.7 years (SD = 3.52). Institutional consultations had a mean age of
18.3 years (SD = 3.25). There was a significant difference between the
mean age values in the different paying sources, with p < 0.001.

10-21 years (n = 37450) SE 10-12 years (n = 8545) SE

13-15years (n = 8031) SE

16-18 years (n = 8967) SE 19-21 years (n = 11907)  SE

GP 36.8 0.25 Pediatrician 72.1 0.49 Pediatrician 71.6 0.50 GP 55.7 0.52 GP 70.1 0.42
Pediatrician 35.8 0.25  Orthopedics 20.5 0.44  Orthopedics 17.7 0.43  Pediatrician 16.4 0.39  Orthopedics 11.4 0.29
Orthopedics 15.1 0.18  Surgery 2.8 0.18 GP 3.5 0.20  Orthopedics 12.4 0.35  Surgery 8.4 0.25
Surgery 5.6 0.12 GP 1.9 0.15  Surgery 2.9 0.19  Surgery 7.1 0.27  Neurology 3.0 0.16
Neurology 1.7 0.07  Neurology 0.0 0.02  Neurology 0.19 0.05  Neurology 2.7 0.17  Cardiology 0.3 0.05
Cardiology 0.1 0.02  Cardiology 0.0 0.00  Cardiology 0.00 0.00  Cardiology 0.23 0.05  Pediatrician 0.3 0.05
TOTAL 95.1 TOTAL 97.3 TOTAL 95.9 TOTAL 94.6 TOTAL 93.5

SE, Standard Error (%); GP. General Practitioner.
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Hospitalization rate (%)

Table 6
Distribution of hospitalization by diagnosis (%, n = 2050).
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Fig. 1. Hospitalization rate and age correlation.

Table 7

]—
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Main diagnosis and percentage of hospitalization (%, n = 37450).

Diagnosis Hospitalization =~ SE Diagnosis % of consultations ~SE % of hospitalization ~SE
Acute abdomen 12.7 0.74 Upper airway infection 16.8 0.19 0.30 0.07
Trauma 9.4 0.64 Trauma 12.8 0.17 4.00 0.28
Neurological and psychiatric diseases 8.3 0.61 Pharyngitis/stomatitis 8.5 0.14 2.30 0.27
Renal and urological disease 6.5 0.54 Acute gastroenterocolitis 8.1 0.14 4.30 0.37
Acute gastroenterocolitis 6.3 0.54 COVID-19 6.4 0.13 1.80 0.27

Infectious disease 5.7 0.51 Acute abdomen 4.0 0.10 17.40 1.0
Skin disease 3.7 0.42 Renal/urological disease 3.5 0.09 10.30 0.84

Pharyngitis/stomatitis 3.5 0.41 Exogenous intoxication 0.34 0.03 22.80 3.7

Pulmonary disease 3.1 0.38 Heart disease 0.32 0.03 13.60 3.2

COVID-19 21 0.32 Hematological disease 0.14 0.02 60.40 6.7

No ICD 24.0 0.94 Rheumatologic disease 0.08 0.01 61.30 8.7

TOTAL 85.4 Metabolic disease 0.07 0.01 44.00 9.9

Liver and bile duct disease  0.05 0.01 21.10 9.4

SE, Standard Error (%).
SE, Standard Error (%).
Table 8
Frequency of diagnosis by severity category.

Not urgent n % SE Urgent n % SE Emergency n % SE
Upper airway infection 5888 17.8 0.21  Trauma 653 15.8 0.57  Neurological and psychiatric disease ~ 65 231 0.65
Trauma 4101 12.4 0.18  Acute gastroenterocolitis 462 11.1 0.49  Exogenous intoxication 41 146  0.55
Pharyngitis/Stomatitis 2850 8.6 0.15  Neurological and psychiatric disease 440 10.6 0.48 Trauma 33 11.7  0.50
Acute gastroenterocolitis 2554 7.7 0.15  Upper airway infection 410 9.9 0.46  Chest pain 29 10.3  0.47
COVID-19 2338 7.1 0.14  Pharyngitis/Stomatitis 338 8.2 0.43  Heart disease 16 5.7 0.36

SE, Standard Error (%).
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Discussion

Sao Paulo is appointed as the city with the highest population con-
centration in Brazil and one of the highest Human Development Indexes
(HDI) in the country. The census carried out in 2022 showed that indi-
viduals between 10 and 19 years old represented 12.2% of the total pop-
ulation of Sao Paulo city,7 similar to the rest of the state (12.6%) but
proportionally lower than the rest of the country (13.8%). Although the
data collection for the present study was carried out in the city of Sao
Paulo, only 9.8% of the total attendances corresponded to adolescent
patients. This may be a consequence of the socioeconomic bias interfer-
ing with the demographic characteristics of the sample, taking into
account the profile of patients treated at the studied private institution.

The misuse of primary health services reduces the incentive for
healthy life habits and the prevention of risky behaviors, which can
increase the chance of acute injuries and feedback on the search for EDs
by adolescents. In the United Kingdom, even with access to free-of-
charge primary care, adolescents are the lowest users of outpatient serv-
ices (representing only 5.8% of consultations in primary care) and, dis-
proportionately, are the largest users of EDs (13.9% of consultations in
EDs are performed with patients between 10 and 19 years old).® Ameri-
can studies show that the adolescent population prefers to use EDs rather
than consult with general practitioners or family and community doc-
tors.” Holland assessed almost 50,000 American adolescents and identi-
fied a 24% higher risk of seeking emergency care for those who had not
had any routine consultations in the last year, with older adolescents,
girls, and those with chronic diseases being the most frequently affected
by this situation.'® Accordingly, this study also identified a greater
demand for emergency care by patients between 16 and 21 years of age
(55.7%) and female patients (53.7%).

The greatest demand for care found in the present study, in every age
group, was related to flu-like symptoms (fever, runny nose, and cough),
corresponding to 17.4% of all patients seen in this unit. Those symptoms
may originate from different respiratory infections, such as SARS-CoV-2
and other Coronaviruses, Respiratory Syncytial Virus, Influenza A and B,
Parainfluenza, Adenovirus, Rhinovirus, Metapneumovirus and
others.'"'? After the consultation, the most common diagnosis assigned
by the medical professional was “Upper Airway Infection” (UAI) in
every season, representing 16.8% of the ER consultations included in
this study. This data contrasts with international literature from the past
and the present: North American data from the year 1994 documented
the frequency of diagnosed UAI as 1.5% for females and 1.2% for male
adolescents. One Irish analysis carried out in 2017 showed that UAIs
were the cause of only 1.7% of the visits.'® A study from an Italian ter-
tiary-level child’s hospital presented UAI as the main diagnosis in 8.3%
of cases."® Such remarkable variation of UAI frequencies might be
related to social and cultural differences of the studied populations. For
some groups, given the self-limited nature of most common colds and
mild flu-like symptoms, treatment at home may be preferable. Some
families tend to avoid going to ER unless a severe disease is suspected,
and might have better access to primary health care or office-based serv-
ices. Economic reasons might also apply it is noteworthy that 92.7% of
the sample was funded by medical insurance plans, which do not always
cover the costs of healthcare outside the emergency context.

Although trauma is a prevalent complaint in both genders, the pro-
portion is higher for boys, especially among the younger ones. Accord-
ing to data obtained in the 2019 PeNSE report, the proportion of
physically active teenagers in Brazil was higher in males (38.5% vs.
18.0% in girls), which leads to a higher risk of accidents. Boys, for being
more exposed to risky behaviors, are also more likely to get involved in
other dangerous situations, such as violence. The risk of getting involved
in fights with a bladed weapon is twice as high for boys. Examples of
other risk situations for trauma are not wearing a seat belt while using
vehicles, driving a motor vehicle, and consuming psychoactive substan-
ces.'® Mortality rates after trauma were reportedly 3.2% in individuals
between 10 and 15 years of age and 4.4% in individuals aged 16 and
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24 years.'® As stated above, an important study carried out in the 1990s
in the United States already pointed to trauma as the main diagnosis in
ED visits by adolescents.'” More recent studies, performed in different
countries, confirm this finding and reinforce the global historical impor-
tance of trauma as an acute morbidity in adolescents.'®'*'#2% In the
present sample, trauma was the second most frequent diagnosis (12.8%
of cases), with a risk of hospitalization of 4.0%. It was also the second
most frequent cause of hospitalization, representing 9.4% of admissions.
Al-Hajj found similar results for pediatric trauma: their male-to-female
ratio was 1.8:1 and 4.1% of the studied sample were admitted at their
hospital.>!

Adolescents are a vulnerable group and more likely to report mental
health problems, with a high prevalence of medical consultations due to
depression, anxiety disorders, and psychotic episodes.”” The World
Health Organization points to depression as one of the main causes of ill-
ness in adolescents.”® Deaths by suicide represent the second leading
cause of death in individuals between 15 and 19 years of age.>* In a doc-
ument published by the Brazilian Ministry of Health, among the total
cases of self-harm in 2019, 9.8% occurred in individuals under 14 years
of age and 23.3% in individuals between 15 and 19 years of age.”> Such
behavior in this age group may be associated with feelings of sadness
and hopelessness, depression, anxiety, low self-esteem, physical and sex-
ual abuse, lack of friends and support from relatives, exposure to vio-
lence and discrimination in the school environment and the use of
psychoactive substances.”® ¢ There is evidence that suggests that indi-
viduals from Generation Z (also called “iGeneration”, born after 1995)
may be more vulnerable because they have less resilience to deal with
frustrations and adversities and difficulties in postponing pleasure.??-*
Another Brazilian study that analyzed 259 patients aged up to 18 years
who underwent psychiatric care in the ED showed that the majority
were female. Girls had more suicide attempts while boys had more epi-
sodes of aggression and psychomotor agitation.>" The SARS-CoV-2 pan-
demic has worsened the mental health landscape in society. Leeb
described a 31% increase in ED visits by adolescents between 12 and
17 years old for psychiatric causes in 2020, compared to 2019.%? In the
data collection of the present study, the frequency of consultations for
psychiatric causes was also higher in 2020 than in 2019, but without sta-
tistical significance (1.25% vs. 1.04%, p = 0.23), and returned to the
baseline value in 2021 (1.01%, p = 0.24). The authors emphasize that
the hospital evaluated by the present study is not considered a reference
in psychiatric emergencies or mental health hospitalizations. Even so,
there were 365 consultations due to psychiatric conditions or exogenous
intoxication in adolescents during the studied period. This reinforces the
importance of health teams in general hospitals to be trained to deal
with psychiatric urgencies and emergencies and include qualified psy-
chologists and psychiatrists.

One limitation of this study was the specific sociodemographic pro-
file of the sample, which may not represent the entire population of Sao
Paulo city. Another limitation is the lack of longitudinal information, as
the outcome of patients was not studied. The authors also weren’t able
to determine which patients had chronic conditions, and what could
enlighten risk factors for severity and hospital admission. The categori-
zation of patients was based on the assigned ICD-10, and not on specific
diagnostic criteria for each disease. Finally, many of the diagnostic cate-
gories were not accessed following well-defined institutional protocols
which may lead to different treatment strategies.

Conclusion

Outlining the characteristics and demands of the adolescent popula-
tion is essential since their particularities are not always considered at
the time of consultation at the ED. In the present study, flu-like symp-
toms were the single main reason for adolescents to search for immedi-
ate health care, in both genders and in every age subgroup, but
represented a very small risk for hospital admission. Limb trauma was
more common in younger and male teenagers. Acute abdominal pain
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and trauma were the most frequent causes of hospital admissions. There
was a significant and strong correlation between age and both admission
rate and severity in the studied sample. These results should help in the
delineation of standardized assistance protocols aimed at this very spe-
cific population in the ED, which should improve patient experience and
clinical outcomes.
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