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Supplementary tables and figures

Supplementary Table el — List of self-reported symptoms and corresponding question used in the

reporting app

Symptoms Question
Fatigue Are you experiencing unusual fatigue?
Anosmia/ageusia Do you have a loss of smell/taste?
Cough Do you have a persistent cough
Dyspnoea Are you experiencing unusual shortness of breath?
Diarrhoea Are you experiencing diarrhoea?
Delirium Do you have any of the following symptoms: confusion, disorientation or drowsiness?
Skipped meals Have you been skipping meals?
Abdominal pain Do you have an unusual abdominal pain?
Chest pain Are you feeling an unusual chest pain or tightness in your chest?
Hoarse voice Do you have an unusually hoarse voice?
Headache Do you have a headache?
Sore throat Do you have a sore throat?
Myalgia Do you have unusual strong muscle pains?

Supplementary Table e2 — NSGAII parameters

Parameter Value

Population size 80

Number of offspring 40

Total number of 500

generations

Parent selection Tournament Selection
Crossover Two-point crossover
Crossover probability 0-9

Mutation Random flip
Mutation probability 0-1

Supplementary Table e3 - Sensitivity, specificity, and Tests Per Case (TPC) for the four clinically-

inferred subsets of symptoms computed on the discovery data (UK) cohort

3-day analysis 7-day analysis
Se“(s(,i/f)i)v ity Spe(c(;)ﬁ)“ity TPC | Sensitivity (%) Spe(f,i/ii)City TPC

Symptom g‘:‘f:p UK | US | UK | US |UK| US| UK US UK | US UK US
. All 44-7 | 48-1 | 81-9 | 76:6 |43 | 21 | 577 | 646 | 791 | 723 38 19
1:;?;2;23 [18-54] | 452 | 452 | 81-6 | 768 | 38| 20 | 582 | 643 | 784 | 716 33 18
[55¢] | 429 | 514 | 827|765 |64] 22 | 558 | 649 | 805 | 73:0 54 20
WHO. All 588 | 747 | 719 | 595 | 51| 23 | 703 | 848 | 685 | 545 46 23
defined | [18-54] | 592 | 69-0 | 71-1 | 613 | 45| 22 | 705 | 833 | 675 | 555 41 21
pneumonia’ [55+] 57-5 | 811 | 733 | 57-8 | 73 | 24 | 696 86:5 | 707 | 536 65 25
COVID. All 67-4 | 797 | 69-8 | 57-6 |48 | 23 | 810 | 924 | 664 | 526 43 22
19-specific | [18-54] | 68-1 | 73-8 | 69-0 | 59-5 | 42| 22 | 820 | 929 | 653 | 53-8 38 20
symptoms’ [55+] | 651 | 86:5 | 71-5 | 55-7 | 69 | 24 | 777 919 | 688 | 514 62 25
All 90-7 | 962 | 26:0 | 21-1 [ 86| 35 | 955 | 987 | 230 | 179 82 35

Extended
Symptoms’ | 18541 | 91-2 [ 952 | 25:0 | 222 | 75| 32 | 955 | 1000 | 217 | 186 72 32
[55¢] | 88-9 | 97:3 | 28-1 | 20-1 |128] 38 | 954 | 973 | 257 | 173 | 119 39

!Cough, dyspnoea; *Cough, dyspnoea, fever; *Fever, “Fever, cough,

dyspnoea, anosmia/ageusia, fatigue, and headache

cough, dyspnoea, and anosmia/ageusia;
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Supplementary Table e4 — Pareto of optimal combination of symptoms for three-day analysis computed

on the on the discovery (UK) training data, ordered by decreasing sensitivity (TPC: Tests per Case)

Combination of symptoms sensitivity specificity | TPC
fatigue, anosmia/ageusia, cough, diarrhoea, headache, sore throat 93-8 11-8 38
fatigue, fever, anosmia/ageusia, cough, headache, sore throat 92-5 14-9 85
fatigue, anosmia/ageusia, cough, dyspnoea, headache, sore throat 922 15-3 85
fatigue, anosmia/ageusia, cough, hoarse voice, headache, sore throat 92-0 15-5 85
fever, anosmia/ageusia, cough, diarrhoea, headache, sore throat 91-7 17-8 82
anosmia/ageusia, cough, diarrhoea, hoarse voice, headache, sore throat 912 189 81
fatigue, fever, anosmia/ageusia, cough, diarrhoea, headache 90-6 224 78
fatigue, anosmia/ageusia, cough, dyspnoea, diarrhoea, headache 90-5 22.7 77
fatigue, anosmia/ageusia, cough, chest pain, sore throat, unusual muscle pains 89-9 24-0 76
fatigue, anosmia/ageusia, cough, dyspnoea, sore throat, unusual muscle pains 89-8 247 75
fatigue, fever, anosmia/ageusia, cough, dyspnoea, headache 89-4 26-1 74
fatigue, fever, anosmia/ageusia, cough, delirium, headache 886 26-9 73
fatigue, fever, anosmia/ageusia, cough, headache 88-4 273 73
fatigue, anosmia/ageusia, cough, dyspnoea, headache 87-7 277 72
fever, anosmia/ageusia, cough, dyspnoea, diarrhoea, headache 87-3 31-3 69
anosmia/ageusia, cough, dyspnoea, diarrhoea, hoarse voice, headache 87-0 317 68
fever, anosmia/ageusia, cough, diarrhoea, delirium, headache 86-7 31-9 68
anosmia/ageusia, cough, diarrhoea, delirium, hoarse voice, headache 86-1 322 68
anosmia/ageusia, cough, dyspnoea, hoarse voice, headache, unusual muscle pains 86-0 35.2 65
fever, anosmia/ageusia, cough, dyspnoea, hoarse voice, headache 85-8 35-8 64
fever, anosmia/ageusia, cough, delirium, hoarse voice, headache 85-1 36-1 64
fever, anosmia/ageusia, cough, dyspnoea, delirium, headache 84-9 36-4 64
anosmia/ageusia, cough, dyspnoea, delirium, hoarse voice, headache 84-6 372 63
anosmia/ageusia, cough, hoarse voice, headache, unusual muscle pains 84-2 374 63
fever, anosmia/ageusia, cough, dyspnoea, headache 84-1 38-3 62
anosmia/ageusia, cough, dyspnoea, hoarse voice, headache 83-7 392 61
fatigue, fever, anosmia/ageusia, cough, dyspnoea, unusual muscle pains 835 40-0 60
fatigue, anosmia/ageusia, cough, dyspnoea, hoarse voice, unusual muscle pains 832 40-3 60
fatigue, anosmia/ageusia, cough, dyspnoea, chest pain, unusual muscle pains 825 40-7 59
fatigue, fever, anosmia/ageusia, cough, dyspnoea, delirium 82-1 41-6 58
fatigue, fever, anosmia/ageusia, cough, dyspnoea 82-0 423 58
fatigue, anosmia/ageusia, cough, dyspnoea, unusual muscle pains 81-5 42-8 57
fatigue, fever, anosmia/ageusia, cough, delirium 806 43-4 57
fatigue, fever, anosmia/ageusia, cough 80-2 441 56
fatigue, anosmia/ageusia, cough, unusual muscle pains 79-4 447 55
fatigue, fever, anosmia/ageusia, delirium, unusual muscle pains 78-5 452 55
fatigue, fever, anosmia/ageusia, unusual muscle pains 782 45-9 54
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fatigue, fever, anosmia/ageusia, dyspnoea 77-6 46-0 54
fatigue, anosmia/ageusia, dyspnoea, unusual muscle pains 76-9 467 53
fatigue, fever, anosmia/ageusia, delirium 76-1 477 52
fatigue, fever, anosmia/ageusia 75-6 485 52
fever, anosmia/ageusia, cough, diarrhoea, chest pain, unusual muscle pains 75-4 514 49
fever, anosmia/ageusia, cough, dyspnoea, diarrhoea, unusual muscle pains 75-0 524 48
fever, anosmia/ageusia, cough, diarrhoea, delirium, unusual muscle pains 742 53-1 47
anosmia/ageusia, cough, dyspnoea, diarrhoea, hoarse voice, unusual muscle pains 74-0 53.7 46
fever, anosmia/ageusia, cough, dyspnoea, abdominal pain, unusual muscle pains 73-8 53-8 46
fever, anosmia/ageusia, cough, dyspnoea, diarrhoea, hoarse voice 73.7 542 46
fever, anosmia/ageusia, cough, dyspnoea, hoarse voice, unusual muscle pains 735 58-5 42
fever, anosmia/ageusia, cough, dyspnoea, chest pain, unusual muscle pains 72-8 59-1 41
fever, anosmia/ageusia, cough, dyspnoea, skipped meals, hoarse voice 726 60-1 40
anosmia/ageusia, cough, dyspnoea, chest pain, hoarse voice, unusual muscle pains 721 613 39
fever, anosmia/ageusia, cough, dyspnoea, unusual muscle pains 711 62-6 37
anosmia/ageusia, cough, dyspnoea, hoarse voice, unusual muscle pains 702 64-8 35
fever, anosmia/ageusia, cough, dyspnoea, hoarse voice 69-2 65-4 35
anosmia/ageusia, cough, dyspnoea, chest pain, unusual muscle pains 681 656 34
fever, anosmia/ageusia, cough, dyspnoea, chest pain 67-9 659 34
fever, anosmia/ageusia, cough, dyspnoea, delirium 67-8 659 34
fever, anosmia/ageusia, cough, unusual muscle pains 67-6 669 33
fever, anosmia/ageusia, cough, skipped meals 66-4 69-0 31
fever, anosmia/ageusia, cough, dyspnoea 659 70-1 30
fever, anosmia/ageusia, cough, delirium 64-3 70-5 30
fever, anosmia/ageusia, cough 61-5 753 25
fever, anosmia/ageusia, dyspnoea 55-8 76-4 24
fever, anosmia/ageusia, skipped meals 55-3 766 23
anosmia/ageusia, cough, hoarse voice 53-9 79-3 21
anosmia/ageusia, cough, dyspnoea 53-2 79-5 21
anosmia/ageusia, cough, delirium 49-0 79-7 20
fever, anosmia/ageusia 47-5 83-7 16
anosmia/ageusia, cough 456 85-9 14
anosmia/ageusia, hoarse voice 35-5 87-1 13
anosmia/ageusia, delirium 24-6 89-2 11
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Supplementary Table e5S — Pareto of optimal combination of symptoms for seven-day analysis computed

on the discovery (UK) training data, ordered by decreasing sensitivity (TPC: Tests per Case)

Combination of symptoms sensitivity specificity TPC
fatigue, anosmia/ageusia, cough, diarrhoea, headache, sore throat 97-5 93-8 90
fatigue, fever, anosmia/ageusia, cough, headache, sore throat, 96-7 91-6 87
fatigue, fever, anosmia/ageusia, cough, diarrhoea, sore throat, 96-0 87-3 82
fatigue, fever, anosmia/ageusia, cough, sore throat, unusual muscle pains 95-5 84-0 79
fatigue, anosmia/ageusia, cough, dyspnoea, sore throat, unusual muscle pains 95-0 83-7 78
fatigue, anosmia/ageusia, cough, hoarse voice, sore throat, unusual muscle pains 94-8 83-5 78
fatigue, anosmia/ageusia, cough, delirium, sore throat, unusual muscle pains 94-7 83-4 77
fatigue, anosmia/ageusia, cough, sore throat, unusual muscle pains 94-5 83-0 77
fatigue, fever, anosmia/ageusia, cough, headache 93-8 82-5 76
anosmia/ageusia, cough, dyspnoea, diarrhoea, sore throat, unusual muscle pains 92-8 77-8 71
fatigue, fever, anosmia/ageusia, cough, dyspnoea, diarrhoea 92-3 75-3 68
fatigue, fever, anosmia/ageusia, cough, abdominal pain, unusual muscle pains 92-2 743 67
fatigue, fever, anosmia/ageusia, cough, dyspnoea, unusual muscle pains 91-7 71-1 64
fatigue, fever, anosmia/ageusia, cough, unusual muscle pains 91-0 69-8 62
fatigue, fever, anosmia/ageusia, cough, dyspnoea 90-5 69-5 62
fatigue, anosmia/ageusia, cough, dyspnoea, unusual muscle pains 90-2 69-3 61
fatigue, fever, anosmia/ageusia, persistent cough 89-7 68-2 60
fatigue, anosmia/ageusia, cough, unusual muscle pains 89-2 68-1 59
fatigue, fever, anosmia/ageusia, unusual muscle pains 88-4 67-2 58
fatigue, fever, anosmia/ageusia, skipped meals 88-2 67-1 58
fatigue, anosmia/ageusia, persistent cough 87-0 66-5 57
fatigue, fever, anosmia/ageusia 86-9 65-4 55
fever, anosmia/ageusia, cough, dyspnoea, diarrhoea, unusual muscle pains 86-0 61-5 52
anosmia/ageusia, cough, dyspnoea, diarrhoea, hoarse voice, unusual muscle pains 85-9 60-1 50
anosmia/ageusia, cough, dyspnoea, diarrhoea, skipped meals, unusual muscle pains 85-4 59-8 50
anosmia/ageusia, cough, dyspnoea, abdominal pain, hoarse voice, unusual muscle pains 85-2 59-0 49
fever, anosmia/ageusia, cough, dyspnoea, hoarse voice, unusual muscle pains 85-0 54-8 45
anosmia/ageusia, cough, dyspnoea, skipped meals, hoarse voice, unusual muscle pains 84-5 54-1 45
anosmia/ageusia, cough, dyspnoea, chest pain, hoarse voice, unusual muscle pains 84-4 51-8 43
anosmia/ageusia, cough, dyspnoea, hoarse voice, unusual muscle pains 82-7 48-6 39
anosmia/ageusia, cough, dyspnoea, chest pain, unusual muscle pains 81-2 48-3 38
fever, anosmia/ageusia, cough, unusual muscle pains 79-7 47-5 37
anosmia/ageusia, cough, dyspnoea, chest pain, hoarse voice 79-5 44-1 34
fever, anosmia/ageusia, cough, dyspnoea 78-4 44-0 33
anosmia/ageusia, cough, dyspnoea, hoarse voice 76-5 40-0 30
anosmia/ageusia, cough, unusual muscle pains 75-4 39-4 29
anosmia/ageusia, cough, dyspnoea, chest pain 75-2 39-4 29
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fever, anosmia/ageusia, persistent cough 73-9 39-0 28
anosmia/ageusia, dyspnoea, unusual muscle pains 72-4 38:6 27
fever, anosmia/ageusia, dyspnoea 72-2 381 27
anosmia/ageusia, cough, dyspnoea 71-9 34-1 24
anosmia/ageusia, dyspnoea, chest pain 66-6 34-0 22
anosmia/ageusia, unusual muscle pains 65-4 30-4 19
fever, anosmia/ageusia 64-6 29-9 18
anosmia/ageusia, persistent cough 64-1 26-8 16
anosmia/ageusia, dyspnoea 60-1 26-6 15
anosmia/ageusia, delirium 50-4 25-8 12
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Supplementary Figure el — Flow diagram of user selection for the discovery data cohort

CSS App users active from 24th of March to 15th of September 2020

UK 18+ users
n=1,403,624

Exclude n=935,778
(users who never were sick or
who didn't have a period of +9

days without symptoms)

Newly symptomatic users
n=467,846

Exclude n=345,541
(users who didn't log
aRT-PCR test)

Users with RT-PCR
n=122,305

l
l

All episodes until the first C-19 positive

UK users who has 18+ who had not yet had
COVID when they signed up

Users who have regularly logged feeling healthy (at least

for 9 days) and then got sick (i.e. newly symptomatic)

We select users with a valid RT-PCR
test logged up to 7 days after symptoms onset

We select all symptomatic episodes for every user

Episodes with a positive/negative test result

episode
Positive RT-PCR Negative RT-PCR
n=1202 n=121,103

Supplementary Figure e2 — Flow diagram of user selection for the replication data cohort

CSS App users active from 24th of March to 15th of September 2020

US 18+ users
n=101,572

Exclude n=72,121
(users who never were sick or
who didn't have a period of +9

days without symptoms)

Newly symptomatic users
n=29,451

Exclude n= 26,289
(users who didn't log
a RT-PCR test)

Users with RT-PCR
n=3,162

\
l

All episodes until the first C-19 positive

US users who has 18+ who had not yet had
COVID when they signed up

Users who have regularly logged feeling healthy (at least
for 9 days) and then got sick (i.e. newly symptomatic)

We select users with a valid RT-PCR
test logged up to 7 days after symptoms onset

We select all symptomatic episodes for every user

Episodes with a positive/negative test result

episode
Positive RT-PCR Negative RT-PCR
n=79 n=3,162
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