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Reporting for specific materials, systems and methods

Primary data in this study were collected by ZOE Limited and provided to CSSS under a data-sharing agreement. Additional anonymized data originated from the
National Board of Health and Welfare, the Public Health Agency of Sweden, Statistics Sweden, and NOVUS. Restrictions apply to the availability of these data, which
were used under license and ethical approval and are not publicly available. Pseudonymized individual-level data are, however, available from the authors upon
reasonable request and with written permission from the Swedish Ethical Review Authority. These data may only be used for research, and are not available for
commercial use. Data requests will be processed within one month if a written ethical approval is submitted to the corresponding author. Group-level prevalence
estimates calculated from individual-level data, hospitalization data, and cases of COVID positivity are available as the Source Data (Figures.zip), which were used to
generate Figures 2–5. We provide mock CSSS individual level datasets, that can be used together with the code. These data do not represent real observations. The
Source Data that support the findings of this study are available on GitHub at https://github.com/ulfha881/App-based-COVID-19-syndromic-surveillance-and-
prediction-of-hospital-admissions-The-COVID-Symptom-S, or, in archived form, at https://doi.org/10.5281/zenodo.6069218.

COVID Symptom Study Sweden (CSSS) was launched in Sweden on April 29, 2020 to provide COVID-19 syndromic surveillance data and to
build a large-scale repeated measures database for COVID-19 research. All individuals !18 years living in Sweden with access to a smart device
were eligible to participate in the CSSS after downloading the app and providing informed consent. No sample size calculation was performed
before the launch, but the app had been launched in the UK March 24, 2020, and 1.5 million UK participants had been recruited within the
five days after launch. Here, we included data from April 29, 2020 to February 10, 2021 and the final Swedish CSSS study population consisted
of 143,531 individuals.

Using the CSSS data together with Swedish national health register data, we developed a model to predict subsequent regional number of
COVID-19 hospital admissions. This prediction model was validated in an English dataset that consisted of data from ZOE COVID Study
(previously known as COVID Symptom Study UK) and English health register data. We included data from ZOE COVID Study from March 30,
2020 to January 31, 2021, and the final study English population consisted of 1,888,416 individuals.

Participants were excluded from the CSSS analyses if they: 1) had never submitted a daily report (n=5,931), 2) had missing age or reported an
age <18 or >99 years (n=801), or 3) stated their sex as other/intersex (n=236) as this sample size was insufficient for a separate analysis.
Participants whose last report was within seven days of joining the study (n=45,483) or did not provide a valid postal code (n=7,310) were
excluded from the prevalence estimation, but included in model training if they had reported a PCR test and had submitted at least one
symptomatic daily report within seven days preceding or on the test date (n=967). These same exclusion critera were applied to the ZOE
COVID Study dataset.

There are five main steps to the analyses reported in the study, and we developed two separate models which were both replicated:

Step 1) We developed a model to estimate the individual probability of a positive COVID-19 PCR test, utilizing information from symptomatic
CSSS study participants who had reported at least one PCR test result. This prediction model was validated in an external Swedish dataset
from the separate CRUSH Covid study (n=943; October 18, 2020 to February 10, 2021).

Step 2) We employed the model from Step 1 to assess daily individual probability of symptomatic COVID-19 in all CSSS study participants.

Step 3) We used a weighted average of individual probabilities from Step 2 to estimate daily regional COVID-19 prevalence in the general
population in Sweden.

Step 4) We developed an iterative time-updated prediction model to assess if the regional prevalence estimates from Step 3 could be used
together with current hospital data for prediction of regional COVID-19 hospital admissions seven days ahead.

Step 5) We sought to validate the CSSS-based hospitalization prediction model in England by repeating Steps 2 and 3 and parts of Step 4 in an
English dataset that consisted of information from ZOE COVID Study and regional English health register data.

COVID Symptom Study Sweden is an observational study, and no randomization has been performed.

Blinding was not appicable in our study, as it is not an intervention study. Our study is an observational symptomatic surveillance study based
on voluntary individual participation.




