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APPENDIX 1. PubMed literature search 

We conducted a systematic literature search to identify articles describing any sex or gender 

differences in children visiting the emergency department (ED), including but not restricted to 

differences in presenting problem, disease presentation, disease severity, diagnostics, management 

and health care provider attitudes and behaviours.  

We searched the Pubmed database for articles published from the year 2000 onwards, using search 

terms related to 1) age or gender (gender [ti] or sex [ti]); 2) emergency care (emergency medicine 

[mh] or emergency service, hospital [mh] or emergency medical services [mh] or emergency 

department [tiab] or emergency room [tiab] or emergency medicine [tiab] or emergency service [tiab] 

or emergency services [tiab]); and 3) paediatrics (child [mh] OR infant [mh] OR adolescent [mh] OR 

Infant, Newborn [mh] OR child, preschool[mh] OR child* [ti] OR adolescent [ti] OR infant [ti] OR 

pediatr*)  

This search identified a total of 134 papers of which 22 were included in the final selection. Papers 

were excluded because they did not (separately) address children (n=77), were not related to 

emergency medicine (n=27), were conducted in developing countries (n=3), or did not assess gender 

differences in patients (n=5).  

Selected papers were divided into categories based on the research topic. The topics most commonly 

studied were identified: trauma and injuries including (sexual) assault (n=8)1-8; mental health issues, 

including intoxications (n=6)9-14 and asthma (n=5)15-19. Other topics were general resource use (n=2)20 

21 and urinary tract infections (n=1)22. 

 

Table 1.1 Mental health (n=6) 

Author, year Setting Period n Inclusion Conclusion 

Foto-Ozdemir, 

2016 

Emergency 

service at a 

Turkish 

Children’s 

Hospital 

- 64 Adolescents 

with a suicide 

attempt 

There were no 

statistically significant 

differences between the 

girls and the boys with 

respect to the clinical 

characteristics of the 

suicide attempt and the 

rate of psychiatric 

disorders. 

Kupferschmid, 

2013 

ED of a large 

university 

hospital in 

Germany 

2004-2010 257 Adolescents 

presenting 

after a suicide 

attempt 

Boys and girls differed in 

the methods of suicide 

attempt and the 

presence of a previous 

suicide attempt 

Levinson, 

2006 

A national ED 

database, 

Israel 

1996-2002 25,446 ED admissions 

classified as 

attempted 

suicide 

Women do not attempt 

suicide more than men, 

except for 13-26 year 

olds. 

Porter, 2016 PED in Spain 2010-2011 328 ED 

visits 

Patients <15 

years 

attending the 

pediatric 

emergency 

department 

who required 

Males and females differ 

in disease presentation 
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consultation to 

psychiatry 

service 

Rhodes, 2008 All hospital 

emergency 

departments 

in Ontario, 

Canada 

April 1, 2001–

March 31, 

2002 

+/- 2400 

ED visits 

All medicinal 

Self-Poisoning 

presentations 

Females presented more 

often with poisoning.  

Tonezer, 2015 Emergency 

Psychiatric 

Consultation 

(EPC) Service 

of a Brazilian 

hospital 

2010-2013 259 ED 

visits 

Patients <18 

years who 

were assessed 

by a 

psychiatric 

emergency 

team 

Females and males differ 

in the rates of psychiatric 

presentations and 

diagnoses. 

Males needed more 

psychiatric medication 

during evaluation, but 

there was no difference 

in the rate of psychiatric 

hospitalization. 

 

Table 1.2 Asthma (n=5) 

Author, 

year 

Setting Period n Inclusion Conclusion 

Everage, 

2010 

Rhode Island 

Emergency 

Department 

Data 

2005-2008 - Every ED visit 

and 

hospitalization 

in Rhode Island 

to a non-

federal hospital 

facility 

Overall, women had 

higher rates of ED visits 

for asthma than men, 

except in the age group 

0-4years 

Fagan 2011 Schools in a 

Mississippi 

River 

community in 

Illinois  

1994 2,693 

children 

Seventh 

through 

twelfth grade 

students 

Female students 

reported significantly 

more asthma and allergic 

symptoms, and reported 

more  severe symptoms 

and a greater number of 

emergency room and 

hospital admissions 

Rosychuk, 

2017 

EDs in Alberta, 

Canada 

1999-2011 115,853 Patients 

discharged 

from EDs for 

acute asthma 

Prevalence of asthma in 

childhood is significantly 

higher in boys than girls 

with a higher rate of ED 

return. There was no 

difference in follow-up 

physician visits after ED 

discharge but time to first 

physician follow-up was 

shorter for girls.  

Schatz, 

2003 

Computerized 

data from 

Southern 

California 

Kaiser-

Permanente  

1999 - 2000 60,694 

subjects 

Any patient 

aged 2 to 

64 years, 

identified as 

having asthma 

in a large 

database 

Asthma utilization and 

severity appear greater in 

males aged 2 to 13 years, 

somewhat greater in 

females aged 

14 to 22 years. 
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Schatz, 

2004 

140 

emergency 

departments 

(EDs)  

Several periods 

between 1997 

and 2001 

 

1,602 Patients aged 

2–13 years 

who presented 

to the 

emergency 

department 

(ED) with acute 

asthma  

No material differences 

exists in acute 

presentation, chronic 

asthma characteristics, 

ED treatment, or ED 

course in boys compared 

to girls. 

 

Table 1.3 Urinary tract infection (n=1) 

Author, 

year 

Setting Period n Inclusion Conclusion 

Lo, 2013 ED of a 

general 

hospital, 

Brazil 

2010 291 Patients 

younger than 

15 years old 

who had 

clinical 

suspicion of 

UTI and 

collected 

quantitative 

urine culture. 

Proteus mirabilis was 

significantly more 

prevalent in boys than 

girls  

 

 

Table 1.4 Injuries and trauma, including (sexual) abuse (n=8) 

Author, 

year 

Setting Period n Inclusion Conclusion 

Greenes, 

2001 

1) The 

National 

Pediatric 

Trauma 

Registry 

(NPTR)  

2) A 

prospective 

cohort in an 

urban 

pediatric 

emergency 

department 

(ED)  

1990-1999 

(NTPR 

database) 

1072 

(NTPR 

database), 

88 

(cohort) 

Patients ≤90 
days of age 

who had been 

diagnosed 

with 

unintentional 

head trauma  

Boys outnumber girls 

among infants less than 3 

months of age with 

unintentional head 

trauma. These young 

infants appear to be 

passive participants in 

their injuries, which 

indicates that differences 

in parenting practices 

may account for the 

observed gender 

differences. 

Hassan, 

2015 

ED of an 

urban 

Midwestern 

research and 

teaching 

hospital 

2006-2010 95 

children 

Children 6 – 14 

years old who 

were treated 

for alleged 

sexual abuse 

at the ED 

There are significant 

differences in type of 

sexual abuse. 

Irie, 2012 Data from 14 

regional and 

tertiary public 

2005-2008 282 Patients <= 17 

years who met 

the inclusion 

criteria for the 

Adolescent males were at 

a significantly higher risk 

of sustaining assault-

related injuries. 
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hospitals in 

Queensland 

Queensland 

Trauma 

Registry (QTR) 

and were 

admitted to 

hospital for 24 

h or more for 

the acute 

treatment of 

an accidental 

or assault-

related injury  

Love, 2009 PED June 2005- June 

2008 

3436 visits 

for falls of 

which 171 

TBI’s 

ED visits for all 

injuries 

treated in the 

pediatric 

emergency 

department in 

which the 

word “fall” 

was listed as 

part of the 

chief 

complaint. 

Females have a higher 

risk of TBI from falls than 

males. 

Matteucci, 

2007 

24 regional 

poison 

centers 

2002-2004 204 Pediatric 

snakebite 

injuries 

requiring 

antivenom 

therapy 

Male children were more 

likely than female 

children to suffer 

Crotaline snakebites that 

required antivenom 

therapy. 

McQuillan, 

2006 

Monklands 

Hospital 

Accident and 

Emergency 

(A&E) 

Department  

1996–1999 19,483 0–17 year old 

residents of 

Airdrie and 

Coatbridge, 

Lanarkshire, 

Scotland, who 

attended the 

A&E 

Department 

with a 

home/leisure 

injury  

The M:F RRR for non-

sports A&E attendances 

remained constant 

throughout childhood , 

whilst that for sports 

attendances increased 

sharply with age The 

results suggest a dose–

response relationship 

between sports 

participation and injury 

risk. 

Preiss-

Farzanegan, 

2009 

Regional 

trauma center 

emergency 

department. 

February to 

September  

2003 

260 137 patients < 

18 years 

presenting 

with sport-

related mild 

TBI 

Female minors are not at 

greater risk for post-

concussion symptoms 

than males. 

Ranney, 

2011 

Hurley 

Medical 

Center in 

Flint, 

Michigan, an 

inner-city, 

Level I trauma 

center ED 

? 190 adolescents 

aged 14 to 18 

years 

presenting to 

an urban ED 

with acute 

assault-related 

injury 

Male and female 

adolescents with acute 

assault-related injuries 

were very similar. There 

was a greater prevalence 

of some risk factors 

among adolescent 

females. 
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Table 1.5 General resource use (n=2) 

Author, 

year 

Setting Period n Inclusion Conclusion 

Henneman, 

2014 

urban, 

academic ED, 

USA 

2003-2009 523, 882 

outpatient 

ED 

encounters 

Billing and 

demographic 

data from all 

ED visits 

Resource utilization and 

profitability by gender 

were similar  

Siminski, 

2008 

All major New 

South Wales 

EDs 

2005 - All ED visits in 

the 

administrative 

database 

The rates 

of both “potentially 

primary care” and non-

“potentially primary 

care” attendances are 

higher among men than 

among women.. 
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APPENDIX 2. Description of the different study sites 

  Erasmus MC, 

Rotterdam, 

the Netherlands 

Maasstad Hospital, 

Rotterdam, 

the Netherlands 

St Mary’s Hospital, 

London, 

United Kingdom 

Hospital Fernando da 

Fonseca,  

Lisbon, 

Portugal 

General Hospital, 

Vienna, 

Austria 

Hospital 

characteristics 

University hospital Teaching hospital University hospital Community hospital University hospital 

60 paediatric beds 59 paediatric beds 46 paediatric beds 91 paediatric beds 134 paediatric beds 

Catchment area Urban Urban Urban Mixed urban and rural Urban 

Mixed high and low 

socio-economic status 

Generally low socio-

economic status 

Mixed high and low 

socio-economic status 

Generally low socio-

economic status 

Mixed high and low 

socio-economic status 

Emergency 

department 

characteristics 

Before October 2014: 

Paediatric only 

Mixed adult-paediatric 

 

Paediatric only 

 

Paediatric only 

 

Paediatric only 

6500 children/year 9500 children/year  27,000 children/year  60,000 children/year 22,000 children/year 

Major trauma service in 

separate department 

Minor trauma service Major trauma service Major trauma service Major trauma service in 

separate department 

Inclusion 

period 

01-01-2012 to 

31-12-2014 

01-05-2014  to 

01-11-2015 

01-07-2014 to 

28-02-2015 

01-03-2014 to 

28-02-2015 

01-01-2014 to 

31-12-2014 

Study population n = 18,594 (16%) n = 10,584 (9%) n = 15,556 (13%) n = 53,175 (45%) 

 

n = 20,300 (18%) 
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APPENDIX 3. Distinction between clinical presentations based on selected Manchester Triage 

System flowchart 

Clinical presentation  MTS Flowcharts 

Cardiac Chest pain, Palpitations 

Dermatological 

  

Rashes, Bites and stings, Burns and scalds, Abscesses and local 

infections, Wounds 

Ear, Nose and Throat 

  

Sore throat, Facial problems, Ear problems 

Gastrointestinal 

  

Abdominal pain in adults, Abdominal pain in children, Diarrhoea and 

vomiting, GI bleeding 

Neurologic or Psychiatric 

  

  

Headache, Fits, Collapsed adult, Behaving strangely, Overdose and 

poisoning, Mental illness, Self-harm, Apparently drunk 

Respiratory 

  

  

Asthma, Shortness of breath in adults, Shortness of breath in children 

Trauma or muscular 

  

  

Limb problems, Major trauma, Neck pain, Back pain, Torso injury, 

Falls, Assault, Head injury, Limping child 

General malaise 

  

  

Unwell adult, Unwell child, Irritable child, Worried parent, Crying 

baby 

Uro- or gynaecological 

  

  

Urinary problems, Testicular pain, PV bleeding, Sexually acquired 

infection, Pregnancy 

Other Major incidents primary, Dental problems, Exposure to chemicals, 

Foreign body, Diabetes, Eye problems, Allergy, General/Other 

 

The classification in subgroups of clinical presentation according to a previously published study.1 

Based on clinical experience, the flowcharts “Crying baby” and “Worried parent” were  moved from 

the category Other to General malaise. 

 

 

 

 

 

 

1Zachariasse JM, Seiger N, Rood PP, et al. Validity of the Manchester Triage System in emergency 

care: A prospective observational study. PLoS One. 2017;12(2):e0170811
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APPENDIX 4. Gender differences stratified by triage urgency 

Figure 4.1 Differences between boys and girls over the different age categories, stratified by MTS urgency 

 

 

  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2019-035918:e035918. 10 2020;BMJ Open, et al. Zachariasse JM



Zachariasse et al. 2020 

 

[10] 

 

Figure 4.2 Differences between boys and girls over the different clinical presentations, stratified by MTS urgency 

 

 

car=cardiac; der=dermatological; ent=ear, nose and throat; gi=gastrointestinal; neu=neurologic or psychiatric; oth=other; res=respiratory; tra=trauma or 

musculoskeletal; unw=general malaise, uro=uro- or gynaecological 
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APPENDIX 5. Associations of sex with ED diagnostics and management in subgroups 

 

Figure 5.1 Associations of sex with ED diagnostics and management in patients with trauma or 

musculoskeletal problems, adjusted for age and triage urgency (boys as reference group) 
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Figure 5.2 Associations of sex with ED diagnostics and management in patients with gastrointestinal 

problems, adjusted for age and triage urgency (boys as reference group) 
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Figure 5.3 Associations of sex with ED diagnostics and management in patients with respiratory 

problems, adjusted for age and triage urgency (boys as reference group) 
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Figure 5.4 Associations of sex with ED diagnostics and management in patients with fever, adjusted 

for age and triage urgency (boys as reference group) 
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