Additional File 7: Symptom onset to hospitalisation 

As this was a key parameter for our estimates we chose to perform a scenario analysis around this distribution. 

Baseline scenario 1: “Best” fit to CO-CIN raw and smoothed data 

With data on 38,168 patients from CO-CIN reporting a symptom onset prior to hospitalisation in Wave 1, we could estimate the best fit to the data. However, the data suffered from “heaping” issues where patients preferably reported symptom onset data 1 week, 10 days, a fortnight or 3 weeks before hospital admission (Figure S6). This has been seen for many types of participant reported data (e.g. income (1)). To account for this we fitted to (1) the raw data (Figure S6) below using the fitdistr R package (2) and (2) used a penalized composite link model (3,4) to adjust for this heaping. We then compared the model fits using the Akaike Information Criterion (AIC) (5). 

For both fitting to the raw and smoothed data the distribution with the smallest AIC value was the log-normal distribution (orange line in both Figure S6 and S7): AIC for the gamma distribution (next smallest AIC) was 228080 and 229646 for the smoother or raw data respectively, whilst for the log-normal distribution it was 225675 and 226842. 

The values for the log-normal distribution fitted to the raw were: 
Meanlog 1.662 (0.005)		SDlog	0.889 (0.003)
And smoothed data:
Meanlog 1.665 (0.005)		SDlog	0.894 (0.003)

We used a lognormal(1.66, 0.89) distribution in the base case Scenario 1.  

Scenario 2: previous estimates
We also took a scenario which used a previous estimate of the time from symptom onset to hospitalisation as a gamma distribution with shape 7 and rate 1 (6) (grey line in Figure S6). This was calculated using international data from the first wave (7,8). 

Scenario 3: First Few 100 (FF100) cases in Great Britain
We used data from the first few 100 cases data from Public Health England (9). This contains information on symptoms from the first 492 cases, 167 of which were hospitalised. At this time there was not a strict list of symptoms as there was later in 2020 (loss of taste / smell, continuous cough, fever). Fitting to this data suggested a best fit of logNormal distribution with mean log = 1.44, SD log = 0.72. 
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Figure S6: What is the distribution of symptom onset before hospitalisation? (A) CO-CIN data for 38,168 patients from Wave 1 in England with a symptom onset and hospital admission date. Dashed lines indicate heaps in the data at 7, 14, 10 and 21 days prior to admission. (B) Results of probability distribution  fitting to the data: red = gamma, blue = negative binomial, dark green = exponential, orange = log-normal (Scenario 1). The grey line is the distribution from (6) (Scenario 2: ~gamma(7,1)) and the pink line is the distribution from the FF100 data (Scenario 3: lognormal (1.44, 0.72) (C) Zoom in on (B) to show smaller differences in days between symptom onset and admission.
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Figure S7: What is the distribution of symptom onset before hospitalisation? (A) CO-CIN data (dots) smoothed using a penalized composite link model to give the black line. (B) Results of probability distribution fitting to the smoothed data (black line) (C) Zoom in on smaller differences between symptom onset and admission.
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