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Abstract

Background

England exited a four-week second national lockdown on 2nd December 2020 initiated in
response to the COVID-19 pandemic. Prior results showed that prevalence dropped during the
first half of lockdown, with greater reductions in higher-prevalence northern regions.

Methods

REACT-1 is a series of community surveys of SARS-CoV-2 RT-PCR swab-positivity in England,
designed to monitor the spread of the epidemic and thus increase situational awareness. Round
7 of REACT-1 commenced swab-collection on 13th November 2020. A prior interim report
included data from 13th to 24th November 2020 for 105,122 participants. Here, we report data
for the entire round with swab results obtained up to 3rd December 2020.

Results

Between 13th November and 3rd December (round 7) there were 1,299 positive swabs out of
168,181 giving a weighted prevalence of 0.94% (95% CI 0.87%, 1.01%) or 94 per 10,000
people infected in the community in England. This compares with a prevalence of 1.30%
(1.21%, 1.39%) from 16th October to 2nd November 2020 (round 6), a decline of 28%.
Prevalence during the latter half of round 7 was 0.91% (95% CI, 0.81%, 1.03%) compared with
0.96% (0.87%, 1.05%) in the first half. The national R number in round 7 was estimated at 0.96
(0.88, 1.03) with a decline in prevalence observed during the first half of this period no longer
apparent during the second half at the end of lockdown. During round 7 there was a marked fall
in prevalence in West Midlands, a levelling off in some regions and a rise in London. R numbers
at regional level ranged from 0.60 (0.41, 0.80) in West Midlands up to 1.27 (1.04, 1.54) in
London, where prevalence was highest in the east and south-east of the city. Nationally,
between 13th November and 3rd December, the highest prevalence was in school-aged
children especially at ages 13-17 years at 2.04% (1.69%, 2.46%), or approximately 1 in 50.

Conclusion

Between the previous round and round 7 (during lockdown), there was a fall in prevalence of
SARS-CoV-2 swab-positivity nationally, but it did not fall uniformly over time or by geography.
Continued vigilance is required to reduce rates of infection until effective immunity at the
population level can be achieved through the vaccination programme.



Introduction

In common with other European countries, England has been experiencing an increase in
coronavirus cases since September 2020, a so-called second wave [1]. Following a rapid rise in
cases through October [2,3], England entered a second national lockdown on 5th November,
which continued until 2nd December 2020. The REal-time Assessment of Community
Transmission-1 (REACT-1) study has been monitoring the spread of the virus through repeated
community-based RT-PCR testing for SARS-CoV-2 based on self-administered throat and nose
swabs [4]. These have been obtained from random samples of the population, ranging in size
from 100,000 to 170,000, during separate study rounds [2,5-10] that have been carried out
approximately monthly since the latter part of the first lockdown in May 2020 [9]. We report here
complete results from the seventh round of data collection which took place from 13th
November to 3rd December, covering most of the period of the second national lockdown (5th
November to 2nd December). Interim results from the seventh round from 13th until 24th

November are published elsewhere [2].

Methods

The methods of the REACT-1 programme are published [4] and study materials and response
rates by round are available on our website [11]. Briefly, non-overlapping random samples of
the population of England at lower-tier local authority level (LTLA, n=315) are invited to take part
in each round of the study based on the National Health Service list of patients. For those
registering to take part, a swab kit is sent to a named individual who is requested to provide a
self-administered throat and nose swab (or parent/guardian obtains the swab for children aged
12 years or younger). The participant is requested to refrigerate the sample and order a courier
for same or next day pick-up and transporting to the laboratory for RT-PCR. Participants
complete an online questionnaire (or telephone interview) giving information on history of
symptoms, health and lifestyle. Prevalence of SARS-CoV-2 infection is estimated nationally,
regionally, sub-regionally, and by socio-demographic and other characteristics. Time trends and
reproduction numbers (R) are also estimated, both between subsequent rounds and within
rounds using exponential growth models. We provide both unweighted prevalence estimates
and estimates weighted to be representative of the population of England as a whole. We use
neighbourhood-based spatial smoothing to describe the geographic variation in prevalence by
LTLA as previously described [12]. We conduct multivariable logistic regression to estimate
odds of swab-positivity according to selected explanatory variables including employment,

ethnicity and household size. Statistical analyses are carried out in R [13].
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We obtained research ethics approval from the South Central-Berkshire B Research Ethics
Committee (IRAS ID: 283787).

Results

Between 13th November and 3rd December (round 7) there were 1,299 positive swabs out of
168,181 giving a weighted prevalence of 0.94% (95% CI 0.87%, 1.01%) or 94 per 10,000
people. This compares with a prevalence in the previous round (16th October to 2nd
November), of 1.30% (1.21%, 1.39%), a fall of 28%. Prevalence during the latter half of round 7
was 0.91% (95% ClI, 0.81%, 1.03%) compared with 0.96% (0.87%, 1.05%) in the first half
(Table 1).

From the start of round 6 on 16th October to the end of round 7 on 3rd of December, we
estimated an average national R number less than 1 at 0.94 (0.92, 0.95) (Table 2, Figure 1).
However, the substantial decline in prevalence observed during the first half of round 7 [2] was
no longer apparent in the second half (Figure 2). Overall within round 7, we estimated the
national R number to be 0.96 (0.88, 1.03) (Table 2).

Between the first and second halves of round 7, there were apparent changes in swab-positivity
rates at the regional scale, but with substantial overlaps in confidence intervals (Table 3a,
Figure 3). Prevalence in Yorkshire and The Humber was the highest in the second half of round
7, having risen from 1.17% (0.87%, 1.56%) to 1.39% (0.93%, 2.07%). There was also a rise in
prevalence in London from 0.98% (0.75%, 1.28%) to 1.21% (0.91%, 1.59%) and in the North
East from 0.72% (0.42%, 1.24%) to 1.26% (0.78%, 2.04%). There was a halving of prevalence
in West Midlands from 1.55% (1.14%, 2.10%) to 0.71% (0.43%, 1.16%) and a fall in East
Midlands from 1.27% (1.03%, 1.57%) to 1.04% (0.79%, 1.38%), and in North West from 1.08%
(0.86%, 1.35%) to 0.92% (0.63%, 1.33%).

At the regional level, R numbers for round 7 overall ranged from 0.60 (0.41, 0.80) for the West
Midlands up to 1.27 (1.04, 1.54) for London (Table 4). Also, splines fit to regional prevalence
using daily data from the entire REACT-1 dataset can detect short-term recent trends, albeit
with high uncertainty (Figure 4). They show a marked reduction in rates in North West and West
Midlands but evidence for a flattening off or recent rise in South East and East of England and a

rise in London.

At the sub-regional level there was countrywide heterogeneity in prevalence (Figure 5) and also

within London, with highest prevalence in the east and south-east of the city, where prevalence
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appears to be increasing most (Figure 6). Comparing the first and second halves of round 7 in
other regions of England, there were local areas in each region where prevalence rates
appeared to be increasing, especially in the east of the country (Figure 7) including areas in

East of England (Essex) and South East (Kent) adjacent to London.

Patterns of national weighted prevalence by age group show highest levels in school-aged
children (Table 3a, Table 3b, Figure 8). At ages 13 to 17 years prevalence in the second half of
round 7 was 2.08% (1.50%, 2.89%) and at ages 5to 12 years it is 1.70% (1.20%, 2.40%)
(Table 3a). Nationally, there were large falls in prevalence in 18 to 24 year olds (Table 3a,
Table 3b). Splines fit to these age patterns support the trends in younger people and also show

decline and then levelling off at ages 55 years and above (Figure 9).

Patterns of swab-positivity by ethnicity and key worker status were similar in the first and
second halves of round 7 (Figure 10). In the second half of round 7, prevalence of swab-
positivity in people of Asian and Other ethnicities was 1.94% (1.35%, 2.78%) and 2.58%
(1.20%, 5.45%) respectively, compared with 0.80% (0.70%, 0.91%) in white people, while
prevalence in health care workers and care home workers was 1.66% (1.16%, 2.37%)
compared with 0.71% (0.59%, 0.86%) in other workers (Table 3a). Odds ratios from a

multivariable logistic regression model support these findings (Figure 10).
Discussion

We report a 28% reduction overall in prevalence between our previous round of data collection
from mid-October to beginning of November 2020, and the most recent round that ended 3rd
December. National prevalence was ~1%, similar to rates seen in mid-October 2020. This
indicates that -- nationally -- the second lockdown appears to have been effective at reducing
rates of infection, although less so than in the first lockdown [9]. However, based on regional
estimates of R numbers for round 7, there was geographical heterogeneity, with a decline in
West Midlands and growth in London. Furthermore, the previous focus of infection which was in
the 18 to 24 year-olds had shifted to school-aged children, especially those in 13-17 year-olds

where prevalence was ~1 in 50.

The recent apparent increase in prevalence in London was not seen uniformly, but was
concentrated in the east and south-east of the city with some areas of higher prevalence also
seen to the west. In addition, higher rates were found in adjoining areas in East and South East

of England (in Essex and Kent respectively). Because of the focus on younger, school-aged
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children, a programme of rapid testing using lateral flow antigen assays was recently

announced in schools in the most affected areas of London, Essex and Kent [14].

Reasons for the differential regional effects of lockdown are not clear but may include the fact
that in the northern regions there has been pressure on hospital services due to COVID-19 and
large parts of these regions have been in the strictest containment measures through a national
tiering system since before lockdown; some of the recent improvements may therefore reflect
the combination of these prior measures and lockdown. In London and the south, the rapid rise
in prevalence in September to October 2020 previously reported [6,10] has not yet resulted in
the very high prevalence rates that were observed in the north, suggesting that, in the absence
of lockdown, rates may have gone much higher. However, there is no room for complacency. If
rates in London and elsewhere continue to increase, there will be additional strain on the health

service in the run up to Christmas.

Our data suggest that on average ~700,000 people were infected with the virus on any one day
of round 7, assuming that the swab procedure in our study detects around 75% of infections
[15]. As in previous rounds of REACT-1, we found higher prevalence rates of swab-positivity
among people of Asian and Other ethnicity (mainly Arab people) compared with white people
and in those living in the most deprived areas. We also continue to report higher prevalence
among hospital and care home workers compared with other workers, suggesting that clinical
and care settings remain a risk for transmission. However, odds were much lower than seen at

the end of the first wave, when hospitals and care homes were major drivers of the epidemic [9].

Our study has limitations. While we include random samples of the population, participation will
vary by socio-demographic factors which may introduce bias into the prevalence estimates.
Since it is possible that people with riskier behaviours with respect to transmission of the virus
may be less likely to take part, we may be under-estimating prevalence despite re-weighting our
sample. Nonetheless we have no reason to believe that any such biases have been operating
differently over the period of the REACT-1 surveys, so time trends and estimates of R are likely
to be less affected than absolute measures of prevalence. We have evidence to suggest that
prevalence rates may change rapidly in response to behavioural or other changes, but with
associated uncertainty [12]. Although we use statistical approaches to smooth rates over time
(splines), we also display the calculated daily rates and confidence intervals, allowing the
variability in the underlying data to be assessed. Rates at a regional level are less certain than

at national level. Nonetheless, regional splines may provide early warning of increases in
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prevalence. Taken together with other available data, including data from the national testing
programme and hospital admissions [3], our regionally stratified data give a more complete

picture of how the epidemic is evolving over time.

In summary, the lockdown in England during the second wave of the COVID-19 epidemic has
been accompanied by a reduction in prevalence of SARS-CoV-2 nationally. This has helped to
offset the large rises in prevalence observed during October 2020. However, the fall in
prevalence during lockdown was not seen uniformly across the country; in particular, we found
evidence for a recent rise in London and a flattening off elsewhere. Continued vigilance is
required to reduce rates of infection until effective immunity at the population level can be

achieved through the vaccination programme.
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Table 1. Unweighted and weighted prevalence of swab-positivity across seven rounds of
REACT-1.

Round Tested swabs Positive swabs Unweighted prevalence (95% Cl) Weighted prevalence (95% CI)  First sample Last sample
1 120,620 159 0.13% (0.11%, 0.15%) 0.16% (0.13%, 0.19%) 1/5/2020 1/6/2020
2 159,199 123 0.077% (0.065%, 0.092%) 0.088% (0.068%, 0.11%) 19/6/2020 7712020
3 162,821 54 0.033% (0.025%, 0.043%) 0.040% (0.027%, 0.053%) 24/7/2020 11/8/2020
4 154,325 137 0.089% (0.075%, 0.11%) 0.13% (0.096%, 0.15%) 20/8/2020 8/9/2020
5 174,949 824 0.47% (0.44%, 0.50%) 0.60% (0.55%, 0.71%) 18/9/2020 5/10/2020
6 160,175 1732 1.08% (1.03%, 1.13%) 1.30% (1.21%, 1.39%) 16/10/2020 2/M11/2020

Ba 85,965 863 1.00% (0.94%, 1.07%) 1.28% (1.16%, 1.42%) 16/10/2020 25M10/2020
6b 74,210 869 1.17% (1.10%, 1.25%) 1.32% (1.20%, 1.45%) 26/10/2020* 2M11/2020
7 168,181 1299 0.77% (0.73%, 0.82%) 0.94% (0.87%, 1.01%) 13/11/2020 30/11/2020
Ta 105,122 821 0.78% (0.73%, 0.84%) 0.96% (0.87%, 1.05%) 13/11/2020 24{11/2020
b 63,059 478 0.76% (0.69%, 0.83%) 0.91% (0.81%, 1.03%) 25/11/2020% 3M12/2020

*Includes some samplas from prior period
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Table 2. Estimates of national growth rates, doubling times and reproduction numbers for round
7 (7a and 7b combined), rounds 6b and 7a, and rounds 6 (6a and 6b combined) and 7 (7a and
7b combined).

Round Qutcome Growth rate R Probability R=1 Haling(-) / Doubling(+) time
7 (aand o * *
b combined) All positives -0.007 ( -0.020 , 0.005 ) 0.96 ( 0.88 , 1.03 ) 0.12 (-35.4 , )
Non-symptomatics -0.004 ( -0.025 , 0.016 ) 0.97 ( 0.85, 1.10) 0.34 *(-281, 443)
Positive for both . .
E and N genes -0.007 ( -0.021 , 0.008 ) 0.96 ( 0.87 , 1.05) 0.19 (-32.7, )
Paositive for both
E and N genes or
positive only for N -0.006 ( -0.019 , 0.007 ) 0.96 ( 0.88 , 1.05) 0.18 * (-36.3 * )
gene with CT 35 or
less
6b & 7a All positives -0.019 ( -0.023 , -0.015 ) 0.88 ( 0.86 , 0.91) <0.01 36.7 ( -30.2 , -46.9 )
Non-symptomatics -0.028 ( -0.034 , -0.021 ) 0.83 ( 0.80, 0.87) <0.01 -25.2 (-203, -33.1)
Positive for both "
E and N genes -0.017 ( -0.022 , -0.012 ) 0.90 ( 0.87 , 0.93) <0.01 -41.0 ( -31..8 , )
Positive for both
E and N genes or
positive only for N -0.017 ( -0.021 , -0.012 ) 0.90 ( 0.87 , 0.92) <0.01 -41.4 ( -32.7 | *)
gene with CT 35 or
less
6(aandb All positives -0.010 ( -0.012 , -0.008 ) 0.94 ( 092, 0.95) <0.01 *( * *)
combined) & Mon-symptomatics -0.018 ( -0.021 , -0.014 ) 0.89 ( 0.87 , 0.91 ) =0.01 -39.1 ( -32.3, 495 )
7(aandb "
; Positive for both " . .
combined) E and N genes -0.008 ( -0.010 , -0.005 ) 0.95 ( 0.94 |, 0.97) <0.01 ( ) )
Paositive for both
E and N genes or
positive only for N -0.008 ( -0.011 , -0.006 ) 095 ( 0.93 , 0.96 ) =0.01 * * *

gene with CT 35 or
less

* Doubling/Halving time had an estimated magnitude greater than 50 days and so represented approximately constant prevalence
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Table 3a. Unweighted and weighted prevalence of swab-positivity for rounds 7a and 7b.

varizble catezory Round 7a Round 7b
Positive  Total u d e weighted Prevalence Positive  Total un d Prevalence weighted Prevalence
Sender Male 384 47,368 0.81% [ 0.73% , 0.80% 101% [ 088% , 1.16% |} 215 2E,280 0.76% [ 067% , 0.8T% 0.88% [ 0.74% , 1.08% )
Female 437 0.76% [ 0.69% , 0.83% 0.51% [ o.80% , 1.03% | 263 34,768 0.76% . 0.85% 0.24% [ 0.80% , 1.11% |
Aze 05-12 BB 1.20% [ 0.98% , 148% 127% [ 098% , 1.63% ) 55 4,543 130% [ 1.01% , [120%, 240%)
1317 111 171% [ 1.42% , 2.05% )  201% | 160% , 2.53% ) 51 3,360 152% [ 1.42% , [ 150% , 2.88% )
1B-24 0 1.52% [ 1.19% , 1.68% [ 1.15% , 2.45% ) 26 2,535 1.03% [ 0.70% , [062%, 157%)
2534 71 0.55% | 0.67% , 0.55% [ 0.74% , 1.31% | 55 5,367 0.53% [ 0.72% , [073% , 138% )
35-44 S 0.76% | 0.62% , 0.94% [ 0.72% , 1.23% ) 53 B,B65 0.76% [ 0.62% , [o63%, 112%)
45-54 142 0.58% | 0.75% , 0.52% [ 0.75% , 1.12% | 78 11,222 0.70% [ 0.56% , [ 058% , 1.03% )
55-54 118 0.51% { 0.51% , 0.52% [ 0.50% , 0.78% ) 55 0.58% [ 0.45% , [ 0a7%, o051%)
55+ 138 0.44% | 0.38% , 0.55% [ 0.43% , 0.68% ) 57 0.40% [ 0.31% , [ 0.30% , 0.56%)
Region South East 162 0.58% | 0.58% , [ 0.60% , 0.85% ) =2 0.64% [ 0.52% , [ o59% , 0.55% )
North East 25 0.73% | 0.50% , X [ 0.42% , 1.24% ) 25 1.23% [ 0.85% , [078% , 2.04% )
North West 108 0.93% [ 0.77% , 108% [ 0.86% , 1.35% ) 45 0.73% [ 0.55% , [ 063% , 133% )
‘forkshire and The Humber £ 0.94% | 0.74% , 117% [ 087% , 1.56% ) 38 0.57% [ 0.70% , [ 053% , 2.07% |
East Midlands 143 0.08% [ 0.83% , 137% [ 1.03% , 1.57% ) 78 1.06% [ 0.85% , [079% , 138%)
West Midlands 116 1.14% [ 0.95% , 155%  1.14% , 2.10% ) 40 0.72% [ 0.53% , [ 0a3%, 1.15%)
East of England 75 0.45% [ 0.38% , 0.57% [ 0.43% , 0.75% ) 50 0.56% [ 0.42% , [ 0.43% , 0.51% )
Londan 3 0.79% | 0.62% , 0.98% [ 0.75% , 1.28% | 5B 0.98% [ 0.78% , [o51% , 1.58% |
South West 54 0.57% [ 0.44% , 0.52% [ 0.43% , 0.85% ) 38 0.50% [ 0.36% , [ 036% , 0.78% ]
Employment type :ea::':ire or cars home 72 5383 1.34% [ 1.08% , 145% [ 1.08% , 1.93% ) 50 123% [ 093% , [118% , 237%)
:.:‘i;,essennal'rke"’ 168 0.2a% [ 0.51% , 109% | 105% { 0.85% , 1.28% ) 58 12,002 0.52% [ 068% , 1.00% |  102% [ 077%, 135%)
Other worker 273 36,867 0.74% [ 0.66% , 0.83% |  091% | 0.75% , 1.08% ) 185 7,630 0.57% [ 0.58% , } , 0.85% |
::::;::‘;Ie::;a:'nwe' 266 42,582 0.62% [ 0.55% , 0.70% )  0.83% { 0.70% , 0.95% ) 113 17,540 0.54% [ 0.54% , 077% )  0.50% [ 0.69% , 1.15% )
Ethnic group Wwhite 723 0.74% | 0.69% , 0.56% [ 0.78% , 0.95% | 395 56,086 0.71% 0.50% [ 0.70% , 0.51% |
azizn 50 151% [ 11a% , 2.109% [ 1.47% , 3.25% ) 45 3,256 138% 1.04% [ 1.35% , 2.78% )
Black 10 1.25% | 0.68% , 131% [ 0.68% , 2.51% ) 5 952 0.54% 0.88% [ 0.41% , 1.85% |
Mixed 14 0.50% | 0.53% , 0.57% [ 0.45% , 1.55% ) 5 1,156 0.78% 0.70% [ 0.37% , 1.65% )
Other [ 1.01% [ 0.47% , 1.42% [ 0.56% , 3.46% ) 10 565 177% 2.58% [ 1.20% , 5.45% )
Household size 1 0 154B4 0.52% | 0.42% , 0.50% [ 0.43% , 0.82% ) 45 10,133 0.44% 0.50% [ 0.35% , 0.71% )
z 231 40,288 0.56% [ 0.50% , 0.71% [ 0.60% , 0.85% | 120 21,458 0.56% 0.65% [ 0.51% , 0.52% |
3 167  1B,568 0.90% | 0.77% , 0.57% [ 081% , 1.17% ) 110 12,150 0.50% 0.85% [ 0.75% , 121% )
4 202 20,511 0.98% | 0.88% , 104% [ 0.88% , 1.23% | 113 12,367 0.57% 0.20% [ 0.78% , 1.25% |
5 52 6,861 134% [ 1.09% , 160% [ 122%, 2.11% ) 55 4413 125% 157% [ 1.08% , 226% )
& 3 1,873 1.82% [ 1.30% , 2.11% [ 1.40% , 3.15% ) & 1328 1.96% 2.78% [ 1.62% , 4.72% )
7- 15 837 1.79% [ 1.09% , 3.42% [ 1.53% , 7.46% ) 9 588 1.53% 1.50% [ 0.68% , 3.66% )
COVID case contact No 460 BEA38 0.52% [ 0.47% , 0.54% [ 0.56% , 0.72% | 243 45,118 0.54% 0.66% [ 0.56% , 0.78% |
‘Yes, contact with a
confirmed/tested 246 3,82 7.71%  6.83% , 7.40% [ 6.44% , 5.65% | 118 1480 7.51% [ 654% , 930% )  B.26% | £.50% , 10.50% )
COVID-19 case
:’s:pic::acc‘;':mig e 19 1,025  1.85% [ 1.19% , 185% [ 106% , 3.22% | 12 470 255% [ 147% , 4.41% ]  2.20% [ 1.10% , 435% )
Symptom status Classic COVID symptoms 277 3,507 7.90% [ 7.05% , 7.90% [ 5.85% , 9.24% ) 125 1,768 . | 7.oa% [ &39% , 2.5 )
Other symptoms 147 12,075 1.22% | 1.04% , 137% [ 1.11% , 1.60% ) 7 5083 . L ] 120% [o007%, 173%)
N symptoms 304 0.39% [ 0.35% , 0.45% [ 0.42% , 0.57% ) 17z 38,218 . 051%) 056% (045%, 055%)
Deprivation 1 Most deprived 126 8,517 1.32% [ 1.11% , 151% | 1.22% , 1.86% | 72 5434 . LM% )  127% [0095%, 1.58% )
z 145 15,851 0.21% [ 0.78% , 108% )  106% { 0.83% , 1.35% ) 53 10,408 . L09% )  100% [ 075% , 133%)
3 170 22,370 0.76% [ 0.65% , 08E% |  0.84% | 0.70% , 1.02% ) 22 13,505 . 0BS% ] 0.74% [ 059% , 053% )
4 184 26,302 0.68% [ 0.58% , 0.75% )  0.51% | 0.58% , 0.57% ) 108 15448 . OBS% ] 0E5% [ 066% , 1.05% )
5 Least deprived 196 30,484 0.64% [ 056% , 074% )  0.56% [ 055% , 0.79% ) 105 17,163 6, 074% )  0.70% [ 0.55% ., 0.58% )
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Table 3b. Unweighted and weighted prevalence of swab-paositivity for rounds 6 and 7.

varizble catgary Round & Round 7
Positive  Total Unweightsd Prevalence Weighted Prevalence Fositive  Total Unweighted Prevelence Weighted Prevalence
Gender Male 768 72,316 106% [ 099% , 1.14% )  120% [ 117%, 143% ] 509 75656 0.79% { 0.73% , 0.88% )  0.96% { 0.85% , 1.07% |
Female 953 E7,B53 110% [ 103% , 117% )  131% [ 118% , 144% ) 700 @25: 0.76% [070% , D0.B1% | 09I% [ 083%, 102%)
Age 05-12 113 11245 100% [ 0.84% , 124% |  1327% [ 0.96% , 1.8B% | 147 11873 124% [ 105% , 1.45% | 1448 [ 118% , 177H |
13-17 113 @518 13B% | 1.18% , 1.65% | 172% [ 133% , 2.21% ) 172  g§,B61 1.74% { 1.50% , 2.02% | 2.04% [ 1.68% , 2.45% )
18-24 120 5308 [15%% , 227%) 238% [1.78% , 3.16%) 85 5475 133% ( 1.08% , 1.64% )  1.41% [ 1.04%, 1.91% )
25-34 206 15,242 . [118%, 155% ) 156% { 130% , 1.86% ) 130 0.88% [ 0.74% , 1.04% | 100% [ 0.80% , 1.23% )
35-24 214 21,004 102% [ 039% , 1.18% | 13358 [ 105% , 14E8% | 150 0.77% [ 0.68% , 0.80% | 0.5 [ 0.73% , 1.08% )
45-54 e 255%E 117% { 1.05% , 130% | 1.26% [ 1.10% , 1.44% ) 220 0.80% | 0.71% , 0.92% | 0.86% [ 0.73% , 1.01% )
55-84 326 29,752 110% [ 0.98% , 122% ) 120% [ 1.05% , 138% ) 1B8 0.60% [ 0.52% , 0.69% ) D.54% [ 0.53% , o0.76% )
85+ 320 41,110 0.78% [ 0.70% , OB7¥ | 0.BZ% [ 0.71% , 084% ] 195 0.43% [ 037% , 049% |  050% [ 0.41% , 051%)
Region South East 248 35184 0.57% [ 0.50% , 078% | 0.80% | 0.0 } =254 0.56% [ 059% , 0.75% | 073 [ 0.53% , 0.84% )
North East a2 5,848 152% [ 1.24% , } 1.40% [ 1.17% , } 53 0.83% { 0.72% , 1.22% | 0.54% [ 0.68% , 1.35% |
North West 372 17,866 2.08% { 1.88% , 230% )  2.30% [ 2.10% , ) 157 0.56% [ 0.73% , 1.00% | 102% [ 0.83% , 1.24% )
“orkshire and The Humber 180 10,507 477 [ 153% , 2.03% | 2.32% | 1.00% , ) 107 0.95% [ 0.79% , 1.44% | 1325% [ 088% , 1.58% )
East Midlands 233 20,438 1.14% { 1.00% , 129% | 125% [ 1.07% , )} 221 1.00% { 0.88% , 1.15% | 110% [ 1.00% , 1.41% )
‘Wwest Midlands 196 14,861 132% [ 1.15% , 152% ) 1.50% [ 1.18% , } 156 0.00% [ 0.85% , 1.15% ) 124% [ 095% , 1.851% )
East of England 1s0 23,331 0.65% | 0.55% , 078% |  0.80% | 057% ) 135 0.51% [ 0.43% , 0.80% | 0.5EM [ 0.47H , 071 )
Londen 121 15,757 0.80% | 0.78% , 1.05% | 0.87% [ 0.75% , 138 0.87% | 0.74% , 1.03% | 100% [ 0.89% , 1.32% )
South West 118 15,295 0.77% | 0.54% , 0.92% | 0.80% [ 0.54% , ] =0 0.54% | 0.23% , 0.55% | 0585 | 0.a5% , 075 |
employment type ::a'lkt:':zre or cers home 124 9,257 134% [ 112% , 158% | 178% [ 1.33% , } 122 g4s0 1.20% | 108% , 1.54% | 154% [ 1.23% , 154% |
::'i;,essenn!”kg? 357 25,504 133%  120% , 1.47% )  1.54% [ 1.41% , 1.92% ] 267 29,510 0.59% | 0.79% , 1.01% |  1.04% [ 0.88% , 1.22% )
Other worker 877 84,511 1.04% [ 0.57% , 1.13% | 122% [ 110% , 137% ) 457 84,423 0.71% [ 0.85% , 0.78% | 0.62% [ 0.72% , 0.53% )
:::::;::‘;;E;a:'me' 520 55,445 D94%  0.86% , 102% )  1.11% [ 098% , 1325%) 3B0 60222 0.53% [ 057% , 0.70% |  0.85% [ 0.74% , 037% )
Ethnic group white 1550 145335  1.07% ( 1.02% , 1.12% |  1.24% [ 1.18% , 133% )} 1122 153,463 0.73% { 0.69% , 0.78% |  0.84% [ 0.78% , 0.50% |
Asian 8 5712 [ 101% , 155% )  205% [ 1.45% , 288% ] 85 6,577 144% [ 118% , 1.75% | ZO7H [ 157%, 271% )
Black 23 1,760 [0&87% , 195%| 123% [ 0.78% , 198¥ ] 18 1,754 1.03% | 065% , 1.82% | 107% [ 0.65% , 1.76% |
Mixed 28 2,697 [072%, 1.50% ) 101% [ 0.65% , 153% ) 23 2,721 0.85% { 0.58% , 1.27% | 0.84% [ 0.53% , 1.33% )
Other 17 1184 [090%, 229% ) 181%{100% , 3.24%) 15 1,157 138% [ 085% , 2.23% | 197% [ 108% , 351%)
Household size 1 22 23,630 [ 0B5% , 1.10% | 10B% [ 001% , 120% ) 125 25,806 0.40% [ 0.41% , 0.58% | 0.56% [ 0.42% , 0.71% )
2 553 5,771 [ 0.88% , 1.01% ) 1.13% [ 0.98% , 128% ) 351 62,445 0.56% | 0.51% , 0.82% | 0.50% [ 0.60% , 0.79% |
3 358 30,043 [108%, 132%)  147%(125%, 173%) 277 0.90% { 0.80% , 1.01% )]  0.96% [ 0.83% , 112% |
4 348 31,911 [02g% , 121% )  130% [ 1.11% , 1.51% ] 313 0.94% [ 0B4% , 1.05% | 102% [ 0.88% , 1.17% )
s 172 10,795 [137%, 185% ] 173% [ 1.24% , 208% | 147 1.30% | L11% , 1.53% | 150% [ 1.27% , 1.98% |
5 50 3,158 [120%, 208% ) 216% | 1.4%% , 3.12% ] &0 1.87% { 1.46% , 2.40% )  2.40% [ 1.71%, 3.35% )
7+ 21 1407 {098% , 227%) 112%{067%, 186%) 24 188% [ 113% , 2.49% | &7 [ 1.41% , 503% )
COVID case contact Mo 1131 43070 0.68% [ 0.83% , 024% | 102% [ 084% , L11% | TOS 433,883 0.53% [ 0.40% , O057TH | 0.855% [ 052% , 07|
es, contact with a
confirmed/tested 301 3,621 B31% | 7.45% , 925% ) B.o2% [ 7.67% , 10.35% ) 362 4,658 7.77% | 7.04% , B.5E% ) 7.77% [ 6B3% , B.83% )
COVID-18 case
:E:i:i—c'::ln;:ccl;'\.:’tl;)-alg case 50 1,669 3.00% [ 2.28% , ) 3.55% [ 2.28% , 5.53% ) 31 1,485 Z07% | 1.48% , 2.53% ) 106% [ 1.27% , 3.02% )
Symptom status €lassic COVID symptoms 423 6,284 6.73% [ 5.14% , 3E% ) 7.51% [ 6.63% , B.49% ) 402 5,280 7.65% [ 5.95% , B.40% ) 7.98% [ 7.07% , 9.01% )
Other symptoms 266 20,739 128% { 114% , 1.45% )  135% [ 117% , 157% ] 220 15185 1.21% { 1.08% , 1.38% )  135% [ 114% , 160% )
No symptoms 708 106432 075% (070% , O0B80% ) 000% [0B1% , 1.01% ] 475 115445  041% {037% , 045% )  0.51% [ 045% , 0.58%)
Deprivation 1 Mozt deprived 254 1.54% [ 1.43% , 183% |  200% [ 1.74% , 2.50% | 108 15251 1.24% [ 108% , 1.43% | 144% [ 148% , 157% )
2 289 1.16% | 1.03% , 1.30% | 127% [ 1.11% , 1a48% | z38 0.91% | 0.80% ,  1.03% | 1045 [ 0ES% , 125% )
El =52 1.03% | 0.93% , 1.14% | 1.00% [ 0.95% , 1.24% ) 269 0.75% | 0.65% , 0.84% | 0.80% [ 0.58% , 0.83% |
4 207 1.02% { 093%, 113% )  110% [ 0.98% , 1.25% ) 203 0.60% { 0.62% , 0.78% )  0.83% [ 0.71% , 0.95% |
5 Leazt deprived 428 0.04% [ 038% , 1.04% | 102% [001% , 118% ] 301 0.53% [ 056% , 0.71% | 068% [ 058% , 07EX
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Table 4. Estimates of regional growth rates, doubling times and reproduction numbers for

round 7 (7a and 7b combined), rounds 6b and 7a, and rounds 6 (6a and 6b combined) and 7

(7a and 7b combined).

Round Region Growth rate R Probability R=1 Halving (-) / Doubling (+) time
7 (aand
b combined)  East Midlands -0.009 ( -0.040 | 0.022 ) 94 ( 0.76 , 1.14) 0.29 *(-17.2, 31.7)
West Midlands -0.073 ( -0.115 | -0.034 ) 0.60 ( 0.41 K 0.80) <0.01 95 ( 6.0 -20.7)
East of England 0.007 ( -0.033 A 0.046 ) 1.05 ( 0.80  1.32) 0.64 *(-21.2 ) 15.0)
London 0.040 ( 0.006 & 0.074) 1.27 ( 1.04 154 0.99 17.2 *, 93)
Morth West -0.019 ( -0.057 = 0.017 ) 0.88 ( 0.67  1.11) 0.15 -36.1 (-121 | 420
Morth East 0.014 ( -0.048  0.073) 1.09 ( 072  1.53) 0.67 487 (144 95
South East 0.003 ( -0.025 | 0.031) 1.02 ( 085, 1.21) 0.59 *(-279 , 226)
South West -0.024 ( -0.071 = 0.021) 0.85 ( 0.60 K 1.14) 0.15 -285 ( 9.7 326)
Yorkshire -0.003 ( -0.048 | 0.039) 098 ( 0.72 | 1.27) 0.44 *(-146, 176 )
6b & 7a East Midlands -0.010 ( -0.021 | 0.000 ) 0.93 ( 0.87  1.00) 0.03 *(-328, *)
West Midlands -0.016 ( -0.027  -0.004 ) 0.90 ( 0.84 097 <0.01 -44.0 ( -25.8 | *)
East of England -0.018 ( -0.032  -0.004 ) 0.89 ( 0.81 H 0.97) <0.01 -38.2 ( -21.7 | *)
London -0.008 ( -0.022 = 0.006 ) 0.95 ( 0.86  1.04) 0.13 *(-30.8 | *)
North West -0.040 ( -0.051  -0.030) 0.76 ( 0.71 K 0.82) <0.01 -17.2 (-13.7 | -22.9)
North East -0.036 ( -0.057  -0.016 ) 0.78 ( 0.67 A 0.90 ) <0.01 -19.1 (-12.1 | -42.9)
South East -0.009 ( -0.019 = 0.000 ) 94 ( 0.88  1.00) 0.03 *(-36.2 *)
South West -0.017 ( -0.033 = 0.000 ) 0.90 ( 0.80 A 1.00) 0.02 -42.0 ( -21.2 | *)
Yorkshire -0.026 ( -0.040 | 0.012 ) 84 ( 0.76 , 0.93) <0.01 266 (172, *)
G(aandb East Midlands -0.004 ( -0.010 | 0.002 ) 0.97 ( 0.94  1.01) 0.09 ol G
éorgnbénsd)& " \estMidlands  0.010 ( 0.017 . 0.003 ) 94 ( 0.90 098 ) <0.01 *(-413 . *)
combined) East of England  -0.006 ( -0.013 | 0.002 ) 0.96 ( 0.92  1.01) 0.08 * * *
London 0.002 ( -0.006 , 0.010) 1.01 ( 096 | 1.06 ) 0.69 " * *)
North West -0.027 ( -0.033  -0.021) 84 ( 0.80  0.87) <0.01 -25.6 (2089  -326)
Morth East -0.013 ( -0.024  -0.003 ) 0.92 ( 0.85  0.98) 0.01 *(-29.0 | *)
South East 0.001 ( -0.004 , 0.007 ) 1.01 ( 0.97 , 1.05) 0.69 ol G
South West -0.010 ( -0.019  -0.001 ) 94 ( 0.88 H 0.99) <0.01 *{ -36.5 | *)
Yorkshire -0.019 ( -0.027 | -0.012 ) 0.88 ( 0.84  0.93) <0.01 -35.7 { -25.6 | *

* Doubling/Halving time had an estimated magnitude greater than 50 days and so represented approximately constant prevalence
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Figure 1. Constant growth rate models fit to REACT-1 data for England for sequential rounds;

1 and 2 (yellow), 2 and 3 (blue), 3 and 4 (green), 4 and 5 (pink), 5 and 6 (purple), and 6 and 7
(cyan).

16




2.0

Prevalence (%)
o

0.54

| Wiy L L™

May Jun Jul Aug Sep Oct
Day of swab

Nov Dec

Figure 2. Prevalence of national swab-positivity for England estimated using a p-spline for the

full period of the study with central 50% (dark grey) and 95% (light grey) posterior credible
intervals.
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Figure 3. Weighted prevalence of swab-positivity by region for rounds 6a, 6b, 7a, and 7b. Bars
show 95% confidence intervals.
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Figure 4. Prevalence of swab-positivity for each region estimated using a p-spline (with a
constant second-order random walk prior) for the full period of the study with central 95%

posterior credible intervals.
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Figure 5. Neighbourhood prevalence for rounds 6 (6a and 6b combined), 6a, 6b, 7 (7a and 7b
combined), 7a, and 7b. Neighbourhood prevalence calculated from nearest neighbours (the
median number of neighbours within 30 km in the study). Average neighbourhood prevalence
displayed for individual lower tier local authorities. Regions: NE = North East, NW = North
West, YH = Yorkshire and The Humber, EM = East Midlands, WM = West Midlands, EE = East
of England, L = London, SE = South East, SW = South West. Data for unweighted point

estimate of prevalence available in the supplementary data file.
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Figure 6. Neighbourhood prevalence for rounds 6 (6a and 6b combined), 6a, 6b, 7 (7a and 7b
combined), 7a, and 7b for lower-tier local authorities in London. Neighbourhood prevalence
calculated from nearest neighbours (the median number of neighbours within 30 km in the
study). Average neighbourhood prevalence displayed for individual lower tier local authorities.
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Figure 7. Difference in neighbourhood prevalence at lower tier local authority level from: round
6 to 7; 6b to 7a; and 7a to 7b. Neighbourhood prevalence calculated from nearest neighbours
(the median number of neighbours within 30 km in the study). Average neighbourhood
prevalence and difference displayed for individual lower tier local authorities. Regions: NE =
North East, NW = North West, YH = Yorkshire and The Humber, EM = East Midlands, WM =
West Midlands, EE = East of England, L = London, SE = South East, SW = South West.
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Figure 8. Weighted prevalence of swab-positivity by age group for rounds 6a, 6b, 7a, and 7b.
Bars show 95% confidence intervals.
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Figure 9. Prevalence of swab-positivity for each age group estimated using a p-spline (with a
constant second-order random walk prior) for the full period of the study with central 95%
posterior credible intervals.
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Round 6a Round 6b Round 7a Round 7b

Male A Reference | Reference | Reference Reference
Female - . * * .
5-12 - . . i—e .
13-174 . . ; . .
18-24 . : . : . .
25-34+ . e o o
35-44 4 Reference Reference Reference Reference
45-54 . e e -
55647 e . H .
65+ . . . .
North East . | . * .
North West - . . e .
Yorkshire™ 4 . : L] i—e .
East Midlands - . —e e .
Waest Midlands - . | . P e .
East of England . - ! -
London o - ' - .
South East Reference . Reference | Reference Reference
South West 4 —. . . .
HCW/CHW - T ;
Key worker (other) i :
Other worker 4 Reference | Reference Reference Reference
Not FT, PT, SE 1 | :
Asian . — e —e
Black . . . .
Mixed 4 * . + L
Other+ - T . . .
White Reference | Reference | Reference Reference
1-2 People 4 Reference | Reference Reference Reference
3-5 People . - = .
6+ People . —e . .
Most Deprived 1 - Reference | Reference | Reference Reference
24 1
3 -
4
Least Deprived 54
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Deprivation
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Figure 10. Estimated odds ratios and 95% confidence intervals for multivariable logistic
regression model of swab-positivity for rounds 6a, 6b, 7a and 7b. Models were adjusted for

gender, age group, region, key worker status, ethnicity, household size, and deprivation index.
The deprivation index is based on the Index of Multiple Deprivation (2019) at lower super output

area. Here we group scores into quintiles, where 1 = most deprived and 5 = least deprived.
HCW/CHW = healthcare or care home workers; Not FT, PT, SE = Not full-time, part-time, or
self-employed. *Yorkshire and The Humber.
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