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Predicting mental disorders among employees using 
AI-based methods

• A 2.5-year project aiming at developing novel data-driven approaches for mental 
health research and creating applications that support occupational health care 
and early prevention

• Conducted by: Finnish Institute of Occupational Health

• Funded by: The Finnish Work Environment Fund

• Personnel

• Project leader: Research Manager Pekka Varje

• Assisting project leader: Research Professor Ari Väänänen

• Researchers: Specialist Researcher Tiina Kalliomäki-Levanto, Researcher Jussi Turtiainen, 
Senior Specialist Aki Koskinen, Data Scientist Ilkka Kivimäki, Data Scientist Olli Haavisto
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Aims

• To produce new knowledge on the background factors and development of 
mental disorders among employees

• To create AI-based predictive models that facilitate the early recognition mental 
health problems

• To improve the ability of occupational healthcare providers and employers to 
support early intervention
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Research questions

• What are the subjective, social and work-related factors that predict mental 
disorders in the Finnish working population

• What kind healthcare paths do the different background factors predict? 
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Research material

• Material (producted by Terveystalo, the largest healthcare service company in Finland):

• Sante - occupational health questionnaires (2016–2019)

• Electronic patient records related to mental health diagnoses (2012–2019)

• Affective, stress-related and sleep disorders and burnout (F30–F48, F51, Z73.0) 

• Two samples:

• All persons who answered to Sante-questionnaire

• Health questionnaires are used to predict the first mental health -related diagnosis after filling 
the questionnaire

• All persons with psychiatric diagnoses

• Patient records are used to predict treatment paths and recurring diagnoses
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Methods

• Structured material

• Predictive models based on machine learning

• Textual material

• Natural language processing (NLP)

• Topic modeling -> coding the material for the predictive models
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Predicting psychiatric diagnoses from 
the health questionnaire: initial results



Preprocessing

• Remove persons diagnosed before survey

• Remove surveys after first diagnosis per person

• Keep only first diagnosis for each person (earliest date, randomly selected if more
than one diagnosis on the same date)

• Keep only the survey closest to the diagnosis

• Total persons left: 86842

• With a diagnosis: 6391

• Without a diagnosis: 80451
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Preprocessing

• Filter out surveys with too long time to the
diagnosis (limit = 182 days)

• Filter out too new surveys (too short follow-
up period), limit = 182 days until the end of 
the study

• Total persons left: 69093

• With a diagnosis: 2622

• Without a diagnosis: 66471

19.8.2021 ©FNNISH INSTITUTE OF OCCUPATIONAL HEALTH 9



Correlations with the responses
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Classifying with random classifier (baseline)

19.8.2021 ©FNNISH INSTITUTE OF OCCUPATIONAL HEALTH 15



Classifying with logistic regression – responses
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Classifying with Random forest – responses
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Classifying with XGBoost – responses
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Thank you!

pekka.varje@ttl.fi


