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• Baggrund

• Udvikling af modellen

• Implementering-fase
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Prediction studies

Machine learning-based

Salazar de Pablo et al (2021)

Salazar de Pablo et al (2021)
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https://pubmed.ncbi.nlm.nih.gov/
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Medicin Blodprøver

Diagnoser Symptom sværhedsgrad

Indlæggelser Ambulante kontakter
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Journal tekst
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SPROGTEKNOLOGI

SENTENCE TRANSFORMERTF-IDF
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Term frequency- Inverse document frequency
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Formål: 

At udvikle og validere en maskinlærings-baseret prediktion model for 
tvangsindlæggelse baseret på patientjournaler

Psykotisk

1) Behandlingskriteriet

2) Farlighedskriteriet

Risiko faktorer:

- Tidl. tvangsindlæggelse

- Psykotisk lidelse

- Misbrug

- Mand

Walker et al. 2019
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Karasch et al. Identification of risk factors for involuntary psychiatric hospitalizat ion: using environmental socioeconomic data and methods of machine learning to improve prediction. BMC Psychiatry. 2020 Aug 8;20(1)

Silva et al. Predict ing involuntary hospitalizat ion in psychiatry: A machine learning invest igation. Eur Psychiatry. 2021 Jul 8;64(1):e48. 
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DATASÆT

5x

1 kontakt Ca 90000 voksne 

patienter
2013-2021
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Paper to learn more: The PSYchiatric clinical outcome prediction (PSYCOP) cohort: leveraging the potential of electronic health records in the treatment of mental disorders. Hansen et al (2021)
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DATASÆT

Paper to learn more: The PSYchiatric clinical outcome prediction (PSYCOP) cohort: leveraging the potential of electronic health records in the treatment of mental disorders. Hansen et al (2021)

Diagnoser

Medicin

Blodprøver

Psykometriske skalaer
Fri tekst

Kontakter

Tvangsforanstaltninger
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PATIENTJOURNAL DATA

PRÆDIKTION TIDSPUNKT

Prædiktor vindue

Prædiktions vindue
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STUDIE DESIGN

Prædiktions tidspunkt: Udskrivelse fra en indlæggelse

Primært udfald: Tvangsindlæggelse

Prædiktions vindue: 6 måneder

Prædiktor vindue: 365, 180, 30,10 dage

Eksklusion kriteria: Ingen tvangsindlæggelse 2 år inden
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Perfalk E et al. Predict ing involuntary admission following inpatient psychiatric treatment using machine learning trained on electronic health record data. Psychological Medicine. 2024;54(15):4348-4361
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DATASÆT DELING 
A
U
C

C) Dataset splitting

Test Train
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Perfalk E et al. Predict ing involuntary admission following inpatient psychiatric treatment using machine learning trained on electronic health record data. Psychological Medicine. 2024;54(15):4348-4361
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PRÆDIKTORER

Prædiktor-vindue

Diagnoser Medicin BlodprøverPsykometri KontakterTvangsforanstaltninger

Strukturerede prædiktorer

X 68 unikke
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Perfalk E et al. Predict ing involuntary admission following inpatient psychiatric treatment using machine learning trained on electronic health record data. Psychological Medicine. 2024;54(15):4348-4361

Fri tekst

TF-IDF Sentence
tranformer
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MODEL TRÆNING & TESTNING

XGBoost

Elastic net

XGBOOST: https://www.nvidia.com/en-us/glossary/xgboost/

Trænet model

med højest 

AUC

Teste på 

test sæt

Alle prediktorer

Strukturerede prediktorer

TF-IDF prediktorer

Sentence transformer 

embeddings

Diagnose-grupper

Alle prediktorer

Strukturerede prediktorer

TF-IDF prediktorer

Sentence transformer 

embeddings

Diagnose-grupper
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Perfalk E et al.  Predicting involuntary admission following inpatient psychiatric treatment using machine learning trainedon electronic health record data. Psychological Medicine. 2024;54(15):4348-4361. doi:10.1017/S0033291724002642
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TABEL1 
Unikke patienter 

19 252

Antal 

af tvangsindlæggelser

indenfor 6 mnd:

1672 
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Perfalk E et al. Predict ing involuntary admission following inpatient psychiatric treatment using machine learning trained on electronic health record data. Psychological Medicine. 2024;54(15):4348-4361
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RESULTAT PÅ TRÆNINGSSÆTTET (KRYDSVALIDERING)

PRIMÆRE MODEL DESIGNS
PREDICTOR SET AUC

XGBoost
Alle prediktorer 0.79

Strukturerede prediktioner 0.78

TF-IDF prediktorer 0.76

Sentence transformer embeddings 0.74

Diagnose-grupper 0.64

SECONDARY MODEL DESIGNS

XGBoost

365 dage prediktionsvindue 0.79

90 dage prediktionsvindue 0.80

Uden eksklusion kriteriet* 0.91

Logistic regression

365 dage prediktionsvindue 0.78

90 dage prediktionsvindue 0.78

Uden eksklusion kriteriet* 0.90

Logistic regression
Alle prediktorer 0.78

Strukturerede prediktioner 0.76

TF-IDF prediktorer 0.74

Sentence transformer embeddings 0.73

Diagnose-grupper 0.60

PRIMÆRE MODEL DESIGNS
PREDIKTOR SET AUC

XGBoost
Alle prediktorer 0.79

Logistic regression
Alle prediktorer 0.78
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Perfalk E et al.  Predicting involuntary admission following inpatient psychiatric treatment using machine learning trained on electronic health record data. Psychological Medicine. 2024;54(15):4348-4361. doi:10.1017/S0033291724002642
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TEST-SET RESULTATER

XGBoost

Logistic

regression
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AUC 0.84

AUC 0.83

Perfalk E et al.  Predicting involuntary admission following inpatient psychiatric treatment using machine learning trained on electronic health record data. Psychological Medicine. 2024;54(15):4348-4361. doi:10.1017/S0033291724002642
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KONKLUSION

Styrker

- Baseret på rutinemæssigt indsamlede oplysninger → Gør potentiel implementering 

lettere og kræver ikke ekstra arbejde for klinikere

- Fokuserer på vanskelige kliniske tilfælde og er designet til at minimere alarmtræthed

Begrænsninger

- Begrænset antal af udfald

- Retrospektivt design

- Ingen geografisk testning
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Perfalk E et al.  Predicting involuntary admission following inpatient psychiatric treatment using machine learning trained on electronic health record data. Psychological Medicine. 2024;54(15):4348-4361. doi:10.1017/S0033291724002642

Baggrund                             Metode                                              Resultater   Konklusion  Implementering                                         



LÆGE, PHD

ERIK PERFALK

8 OCTOBER 2025
DEPART MEN T OF CL INI CAL MEDICI NE

AARHUS

UNIVERSITY

Overskrift to linjer 

ændr 2. linje til

AU Passata Bold

IMPLEMENTERING

0
8
.
1
0
.
2
0
2
5

Baggrund                             Metode                                              Resultater   Konklusion  Implementering                                         

Temporal 

validering
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TEMPORAL VALIDERING
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Model trænet på data 2013-2021
Teste modellen på data fra 2022-25

?
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Delvis 

implementering
ImplementeringSkygge-fase

Temporal 

validering
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INTEGRERING I EPJ (SYSTEMATIC)
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PSYCOP group, Prof. Søren Dinesen Østergaard, Afdeling for depression og angst

Funding:

- Lundbeck Foundation

- Central Denmark Region Fund for Strengthening of Health Science

- Danish Agency for Digitisation Investment Fund for New Technologies
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<a href="https://www.flaticon.com/free-icons/hospital" title="hospital icons">Hospital icons created by Iconjam - Flaticon</a>

<a href="https://www.flaticon.com/free-icons/outpatient" title="outpatient icons">Outpatient icons created by kang somad - Flaticon</a>

<a href="https://www.flaticon.com/free-icons/admission" title="Admission icons">Admission icons created by Iconjam - Flaticon</a>

<a href="https://www.flaticon.com/free-icons/medicine" title="medicine icons">Medicine icons created by Freepik - Flaticon</a>

<a href="https://www.flaticon.com/free-icons/notepad" title="notepad icons">Notepad icons created by manshagraphics - Flaticon</a>

<a href="https://www.flaticon.com/free-icons/blood" title="blood icons">Blood icons created by Freepik - Flaticon</a>

<a href="https://www.flaticon.com/free-icons/stethoscope" title="stethoscope icons">Stethoscope icons created by Design Circle - Flaticon</a>

<a href="https://www.flaticon.com/free-icons/law" title="law icons">Law icons created by monkik - Flaticon</a>

<a href="https://www.flaticon.com/free-icons/psychometric" title="psychometric icons">Psychometric icons created by Uniconlabs - Flaticon</a>

<a href="https://www.flaticon.com/free-icons/database" title="database icons">Database icons created by Freepik - Flaticon</a>

<a href="https://www.flaticon.com/free-icons/patient" title="patient icons">Patient icons created by Freepik - Flaticon</a>
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