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Published online: 12 May 2021 The COVID-19 pandemic has seen the emergence ofdigital contact tracing to help to
®|Check for updates prevent the spread ofthe disease.Amobile phone app records proximity events

between app users, andwhen a user tests positive for COVID-19, their recent contacts
canbe notifiedinstantly.Theoreticalevidencehassupportedthisnewpublichealth
intervention-6, butits epidemiological impact has remained uncertain'. Herewe
investigate the impact ofthe National Health Service (NHS) COVID-19 app for England
andWales, from its launch on 24September2020 tothe end ofDecember2020. Itwas
used regularlyby approximately 16.5million users (28% ofche total population), and
sent approximately 1.7million exposure notifications: 4.2 per index case consenting to
contact tracing.We estimated that the fraction of individuals notified by the appwho
subsequently showed symptoms and tested positive (the secondary attack rate (SAR))
was 6%, similar to the SAR formanually traced close contacts.We estimated the number
ofcases averted by the app using two complementary approaches:modellingbased on
the notifications and SAR gave an estimate of284,000 (central 95% range ofsensitivity
analyses 108,000-450,000), and statistical comparison ofmatched neighbouring local
authorities gave an estimate of594,000 (95% confidence interval 317,000-914,000).
Approximately one casewas averted for each case consenting to notification oftheir
contacts.We estimated that for every percentage point increase in app uptake, the
number ofcases could be reduced by 0.8% (usingmodelling) or 2.3% (using statistical
analysis). These findings support the continued development and deployment ofsuch
apps in populations that are awaiting full protection from vaccines.

TheUnited Kingdom has been severely affected by theCOVID-19 pan- through the app, the test result triggers a set ofactions automatically
demic, recordingoneof the highest confirmed death rates in theworld including notification of the tested individual through the app and
in 2020. The NHS COVID-19 app for England and Wales was launched digital contact tracing for positive results (upon the user's approval).
on 24 September 2020 to help to reduce the spread ofthe virus. The When installing the app, users enter their postcodedistrict (the first
app has been downloaded on 21million unique devices, out ofa popu- halfofthe postcode),which enables analysis ofgeographical variation
lation of 34.3million eligible peoplewith compatible smartphones, in app use.We aggregated data at the level of lower tier local authorities
and is regularly used by at least 16.5millionpeople.Themainfunction (LTLAs), ofwhich there are338 in England andWales, tomatch case data
of the app is digital contact tracing' using the privacy-preserving App uptake-the fraction ofactive users in the population-was variable
Google Apple Exposure Notification system, which is embedded in between LTLAs (Fig. 1a, c), with an interquartile range of24.2-32.4%.
the Android and iOS operating systems®', supplemented with cus- We defined three phases for the analysis, annotated in Fig. ]1d: phaseO
tom Bluetooth processing algorithms". App users are notified and before applaunch, phase 1from1 October to earlyNovember2020 (first
instructed to quarantine ifthey have been in contactwith another user version ofthe app) and phase 2 from earlyNovember to 31 December
later confirmed to have COVID-19 if the exposure had characteristics 2020 (improved version of the app). These are described in greater
that exceed a risk threshold. Digital tracing is ©a novel public health detail in Extended Data Table 1. Phases in the app precede phases in
measure with unknown epidemiological impact'. Other functions of the resulting cases: there is alag between changes in transmission
the NHS app include providing locally appropriate information on rates and changes in confirmed cases,whichwe assumed to be 8 days.
COVID-19 prevention, checking into venues using a custom QR-code Other factors besides the app changed during thesee phases, including
scannerr (allowing laternotification ifusers have visited risky venues), locally targeted control measures, a national lockdown anda surge in
anda symptom checker linked to the bookingof tests. For tests booked cases in December,mostly driven by the new SARS-CoV-2 variant B.L.1.7.
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