
Cristian Tebé Cordomí,BSc,MPH, PhD
ctebe@idibell.cat

Unitat de Bioestadística (UBiDi)
Institut d’investigació Biomèdica de Bellvitge



Potential interest conflict

• In the last three years, I have received 
payments for talks and teaching from Amgen, payments for talks and teaching from Amgen, 
Boehringer Ingelheim, and Gedeon Richter.



What is about?

• Introduction
– The context– The context
– 1st wave in Catalonia
– Main goals

• Methodology
– Data
– Multi-state– Multi-state

• Results
• Discussion



The context

• More or less, everyone was confined.

• Oxford, Alacant, Sao Paulo, Brussels, and 
Barcelona.

• Meet, GitHub, and R.• Meet, GitHub, and R.

• May – June 2020



1st wave in Catalonia: march-april ‘20

• The natural history of coronavirus disease
2019 has yet to be well-established.2019 has yet to be well-established.

• Outcomes among hospitalized patients have
been described but barely on non 
hospitalized.hospitalized.
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Main goals

• To summarise COVID-19 related outcomes in 
Catalonia in the 1st wave.Catalonia in the 1st wave.

• To describe associations between age, sex and 
comorbidites and risk of:
– COVID-19 diagnosis– COVID-19 diagnosis
– Hospitalization with COVID-19
– Death COVID-19 related.



Methodology



Data

• Patient-level data from SIDIAP were linked to:
– COVID-19 RT-PCR data.– COVID-19 RT-PCR data.
– Hospitalization data.
– Regional mortality data.

• Data mapped to Observational Medical • Data mapped to Observational Medical 
Outcomes Partnership (OMOP) Common Data 
Model (CDM).

www.sidiap.org www.ohdsi.org



Data

• Inclusion
– All subjects at SIDAP at 1st march 2020.– All subjects at SIDAP at 1st march 2020.

• Exclusion criteria
– Less than 1 year of prior history avaiable.
– COVID-19 diagnosis previous 1st march 2020.
– Hospitalization with a COVID-19 diagnosis – Hospitalization with a COVID-19 diagnosis 

previous 1st march 2020.
– Hospitalized at 1st march 2020.



Data

• Study follow-up: 1st March 2020 to 6th May 
2020.2020.

• Variables: age, sex, and ten specific health 
conditions, health region. The Charlson
comorbidity index was calculated (0, 1,2,3+).

• An extensive summary of the observed data can • An extensive summary of the observed data can 
be seen alongside the study code 
at https://github.com/SIDIAP/MultiStateCovid-
19.



Multi-state models
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• 3 states and 5 transitions.



Multi-state models

• Cause-specific Cox models from general polulation.
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Multi-state models

• Cause-specific Cox models from primary care.
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Multi-state models

• Cause-specific Cox models from hospitalization.
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Multi-state models

• A non-linear relationship between age and the 
risk of transitions was considered by fitting age risk of transitions was considered by fitting age 
with a polynomial of degree 2 and with restricted 
cubic splines.

• Hazard proportionality was assessed using a 
visual inspection of log-log plots, and Schoenfeld
residuals.residuals.

• All analysis were performed with R.



Results
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Comorbidities and risk



Discussion

• Older age was consistenly associated with
increased risks of hospitalization and increased risks of hospitalization and 
mortality.

• Women more at risk of COVID-19 diagnoses, 
and men more at risk of hospitalisation and 
death with COVID-19. death with COVID-19. 

• Comorbidities were associated with worse
outcomes.



Discussion

• Mortality risk specially higher on older subjects
diagnosed with COVID-19 and not hospitalized. Likely
inequitable access to health care resources by age
diagnosed with COVID-19 and not hospitalized. Likely
inequitable access to health care resources by age
during the height of the pandemic.

• Increased risk of diagnosis in women might be related 
to differences in exposure, vulnerability to severe 
infection, or health-seeking behavior. More research is 
required.required.

• Comorbities effects such as demention must be age
confounded.



Limitations

• Descriptive aim, no prediction, no causal inference. 

• Clinical diagnoses of COVID-19 could be false positives.

• Individuals who died with COVID-19, but had not been 
diagnosed, were treated as a non related death.

• Analysis of the provision of intensive care, emergency
room presentations, and concomitant medication.



Conclusion

• Our research has helped to reveal a clear need 
to protect at-risk populations, particularly to protect at-risk populations, particularly 
older people, whilst also considering middle-
age populations at a particularly high risk of 
milder infections and therefore likely key in 
the community transmission of the disease.the community transmission of the disease.



Thank you very much!!

The natural history of symptomatic
COVID-19 during the first wave in 

Catalonia


