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Abstract
Background

England is now in the midst of its second wave of the COVID-19 pandemic. Multiple regions
of the country are at high infection prevalence and all areas experienced rapid recent growth
of the epidemic during October 2020.

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 6 of REACT-1 commenced swab-collection on 16th October. A prior
interim report included data from 16th to 25th October for 85,971 participants. Here, we
report data for the entire round on 160,175 participants with swab results obtained up to 2nd
November 2020.

Results

Overall weighted prevalence of infection in the community in England was 1.3% or 130
people per 10,000 infected, up from 60 people per 10,000 in the round 5 report (18th
September to 5th October 2020), doubling every 24 days on average since the prior round.
The corresponding R number was estimated to be 1.2. Prevalence of infection was highest in
North West (2.4%, up from 1.2% ), followed by Yorkshire and The Humber (2.3% up from
0.84%), West Midlands (1.6% up from 0.60%), North East (1.5% up from 1.1%), East
Midlands (1.3% up from 0.56%), London (0.97%, up from 0.54%), South West (0.80% up
from 0.33%), South East (0.69% up from 0.29%), and East of England (0.69% up from
0.30%). Rapid growth in the South observed in the first half of round 6 was no longer
apparent in the second half of round 6. We also observed a decline in prevalence in
Yorkshire and The Humber during this period. Comparing the first and second halves of
round 6, there was a suggestion of decline in weighted prevalence in participants aged 5 to
12 years and in those aged 25 to 44 years. While prevalence remained high, in the second
half of round 6 there was suggestion of a slight fall then rise that was seen nationally and
also separately in both the North and the South.

Conclusion

The impact of the second national lockdown in England is not yet known. We provide here a
detailed description of swab-positivity patterns at national, regional and local scales for the
period immediately preceding lockdown, against which future trends in prevalence can be
evaluated.



Introduction

England is now in the second wave of the COVID-19 pandemic [1]. Since May 2020, we
have been carrying out near real-time surveillance of the epidemic in England through
successive rounds of the REal-time Assessment of Community Transmission-1 (REACT-1)
study, based on RT-PCR of self-administered swabs [2—7]. We recently reported a rapidly
rising prevalence of infections during the first half of round 6, with a doubling time of 9.0 (6.1,
18) days, for swabs collected between 16th and 25th October 2020 [7]. Here, we report
results for the complete period of data collection in round 6. This includes swabs obtained up

until 2nd November 2020, three days before England entered a second national lockdown

(8].
Methods

We have described REACT-1 methods elsewhere [3]. Briefly, we are using RT-PCR to
analyse self-administered nose and throat swabs (or parent/guardian administered for
children ages 5 to 12 years) obtained from random samples of the population of England
from the age of five years upwards. Swabs were maintained on a cold chain until analysed in
a single laboratory. The sample was designed to obtain approximately equal numbers of
people in each of the 315 lower-tier local authorities (LTLAS) in England, using the National
Health Service (NHS) list of GP registered patients to obtain the sample. We have aimed for
a sample size of between 120,000 and 160,000 people for each round of data collection, with
response rates varying between 22% and 31%.

Once participants provided their swab they were invited to complete a brief health and
lifestyle questionnaire. SARS-CoV-2 prevalence (with 95% confidence intervals) was
estimated nationally and regionally and by various socio-demographic characteristics, e.g.
age. Both unweighted and weighted estimates were obtained, the latter by adjusting for
region, deprivation and ethnicity, as well as differential response, so as to be representative
of the population in England. We analysed time-trends in swab positivity both between and
within rounds using exponential growth and decay models and we carried out multivariable
logistic regression to investigate associations of socio-demographic variables and symptoms

with swab positivity.

As well as quantifying regional trends, we have investigated SARS-CoV-2 prevalence at sub-
regional level, using a geospatial model. The goal of these analyses was to estimate the
England-wide geographical variation in the swab-positive prevalence P(x) where x is a lower
layer super output area (LSOA) population-weighted centroid. We model the log-odds of P(x)
as the sum of a region-level mean and an unobserved, zero-mean spatially correlated

stochastic process S(x) that captures local variation around each region-wide mean.
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Conditional on P(x) the LSOA-level numbers of positive swab tests are independent and
binomially distributed. We estimate the model parameters by Monte Carlo maximum
likelihood, then draw samples from the joint predictive distribution of P(x) over all LSOAs, i.e.
the joint distribution conditional on the observed numbers of positive swab tests. We then
scale-up to LTLA-level by converting the LSOA-level samples to LTLA-level population-
weighted averages. All computations used the PrevMap package [9] within the R computing

environment [10].

We obtained research ethics approval from the South Central-Berkshire B Research Ethics
Committee (IRAS ID: 283787).

Results

We found 1,732 positives from 160,175 swabs giving an unweighted prevalence of 1.08%
(95% CI, 1.03%, 1.13%) and a weighted prevalence of 1.30% (1.21%, 1.39%) (Table 1). The
weighted prevalence estimate was more than double that of 0.60% (0.55%, 0.71%) obtained
in the prior round 5 of the study [4].

The increase in prevalence between this study and the prior round 5 represents a national
doubling time of 24 (22, 27) days with a corresponding R estimate of 1.19 (1.17,1.21) (Figure
1, Table 2). This R estimate from sequential rounds is similar to that reported for the prior
round 5 alone of 1.16 (1.05, 1.27). We do not report an R estimate for the current round 6
overall because, using maximum likelihood logistic regression, we found strong evidence in

favour of a non-linear prevalence function during this period (AAIC > 50, Table 3).

Following the rapid growth reported during the first half of round 6 [7], here we describe little
evidence of growth during the second half. Weighted prevalence for the earlier part of round
6 [7] was 1.28% (1.16%, 1.42%) compared with 1.32% (1.20%, 1.45%) for the most recent
data with estimates of R of 1.56 (1.27, 1.89) and 0.85 (0.73, 0.99) for each half of round 6
respectively. We investigated the possibility of systematic differences in the participant
characteristics between the two halves of round 6 in comparison with the first and second
halves of rounds 4 and 5 . While we did find differences in characteristics within rounds,

patterns were similar across rounds 4, 5 and 6 (not shown).

There appears to be additional temporal structure in the most recent round 6 data not
captured by the average trend described above. A p-spline [11] model suggests a fall and
then rise in prevalence during this most recent period, with the lowest point around October
30th (Figure 2). A similar pattern was seen when fitting separate curves to data for the North
(including Midlands) and the South (Figure 3). Similar patterns were also seen when holding

out each region in turn and refitting the p-spline (Figure 4).
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At regional level, based on analysis of rounds 5 and 6 together, R was increasing (Figure 5,
Table 4, Table 5a). However, consistent with the national trend, the rapid growth in the South
during the first half of round 6 was no longer apparent in the more recent data (Table 4,
Figure 6). While the highest prevalence in the first half of round 6 was in Yorkshire and The
Humber, since then, there has been a decline in prevalence in that region (Figure 6).
However, the fall in Yorkshire and The Humber in the most recent period does not explain
the national pattern (Figure 4).

Differences in local prevalence between rounds 5 and 6, and between the first and second
halves of round 6 (averaged at the level of lower tier local authority, LTLA) reveal sub-
regional patterns of growth and decline (Figure 7, Figure 8). For example, decline is
suggested in a block of LTLAs in the south of Yorkshire and The Humber and the north of
East Midlands, while growth is suggested in contiguous blocks of LTLAs across parts of the
North West region.

In the most recent round 6 data, there is suggestion of decline in weighted prevalence of
swab positivity in participants aged 5 to 12 years and to a lesser extent in those aged 25 to
44 years (Table 5b, Figure 9). Again in the most recent data, only age and region were
robustly associated with increased odds of testing positive among the covariates, with higher
odds of swab positivity in 13-17 and 18-24 year olds and in the North and Midlands
compared with the reference groups (Figure 10, Table 6). The estimated odds ratios
associated with Black and Asian ethnicity and large household size (six or more individuals

per household) were closer to unity in round 6 compared with 5.

Discussion

During this sixth round of data collection in the REACT-1 study of SARS-CoV-2 virus
prevalence in England, we reported high and rapidly increasing prevalence during the first
half of the round (16th to 25th October 2020), with highest prevalence in the North of the
country [7]. Here we extend these findings to swabs obtained up to 2nd November, three
days before a second national lockdown in England. The data presented here therefore give
an assessment of community prevalence prior to the second lockdown in England against
which to assess the progression of the epidemic during the lockdown period starting 5th

November.

In contrast with our findings for mid- to late-October, we found evidence for a slowdown in
the epidemic during the final days of October and beginning of November 2020, with
suggestion of a fall and then rise in prevalence during that period. This slowdown was seen

across the country, both North and South, and was not being driven by any one region. The
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largest falls in prevalence were seen during late October to beginning November in Yorkshire
and The Humber, which had previously had the highest prevalence in the country. We also
saw reductions in prevalence at the sub-regional level in that region. Falls in prevalence

during this period were also observed at the youngest ages in our study (5 to 12 years).

During this period there was evidence of a downturn in daily infections from the national
surveillance data on symptomatic cases (“Pillar 1 and 2”) [1] and from the coronavirus
symptom app (Zoe app) [12], and a plateau in data from the Office for National Statistics
Coronavirus (COVID-19) Infection Survey [13]. Despite differences between these data
streams in their recruitment strategy including whether this is influenced by symptom status
[1, 12], all four are broadly consistent in identifying an inflection point towards the end of our
study period.

The period leading up to the second national lockdown was fluid, with a number of local
initiatives being brought in to curb the virus in the highest prevalence areas, mainly in the
North of England and the Midlands. At the same time, there was considerable uncertainty
and speculation about a possible national lockdown or whether a “circuit-breaker” might be
brought in during half-term week which was also at the end of October for most English local
authorities. This reflected concerns that the NHS might not cope with increasing hospital
admissions that were already being seen in parts of the country. In addition, October 2020
was one of the wettest Octobers on record in England during which the number of sunshine
hours was well below average [14] which may have contributed to changes in behaviour and
hence transmission. Overall though, it is difficult to ascribe the patterns of prevalence in the

latter part of round 6 to any single cause.

Our national prevalence estimate of 1.3% translates to around 1 million infections in England
on any one day, assuming sensitivity to detect the virus from a nose and throat swab of
around 75% [15]. If we assume that shedding of the virus is detectable for 10 days on
average, this would translate to around 100,000 new infections per day at the end of October
with a range from 90,000 to 104,000 (reflecting the 95% confidence intervals in weighted

national prevalence).

Our study has a number of limitations. In order to estimate trends over time, we assume that
the individuals taking part are broadly representative of the base population by LTLA at each
time point in the study. We did find evidence for limited differences in population
characteristics between the first and second halves of rounds four to six, but not of sufficient
size or direction to have materially affected within- or between-round trends. Also it is
possible that issues with swab sample transport or changes in laboratory procedures or

reagents may have affected either the integrity of the samples or the detection thresholds on
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RT-PCR. However, data are collected and analysed according to strict protocols and quality
control (QC) procedures, and review of both the delivery chain and laboratory QC did not
reveal any differences or discrepancies that might have materially affected positivity rates.

Underlying the national trends, we have described a complex spatial pattern of growth and
decline of the epidemic at sub-regional scales in the most recent data. Increased restrictions
in west Yorkshire prior to the start of the national lockdown [8] appear to have been
successful. In the North West, while there were signs of slowing of the epidemic in the worst
affected areas, we did not see substantial groupings of LTLAs with lower prevalence in the
second half of round 6 compared with the first. These differences suggest variation in the
efficacy of the tiered local interventions which may reflect differences in timing,
implementation or population acceptability and adherence to the restrictions.

The impact of the second national lockdown in England is not yet known. We provide here a
detailed description of swab-positivity patterns at national, regional and local scales for the
period immediately preceding lockdown, against which future trends in prevalence can be
evaluated.
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Tables and Figures

Supporting data to support tables and figures are available here.
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Table 1. Unweighted and weighted prevalence of swab-positivity across six 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 772020

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  2/11/2020
Ba™* 85,971 863 1.00% (0.94%, 1.07%) 1.28% (1.16%, 1.42%) 16/10/2020  25/10/2020
Bb** 74210 869 1.17% (1.10%, 1.25%) 1.32% (1.20%, 1.45%) 26/10/2020%  2/11/2020

*Includes small number of samples from prior period
**Total tested swabs for round 6 is less than the sum of rounds Ga and 6b because of participant withdrawal.
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Table 2. Estimates of growth rate, doubling time and reproduction number for rounds 5 and 6
together and for rounds 6a and 6b alone.

Doubling (+) / halving

Data used Qutcome Growth rate r (1/days) R number piR=1) (-) time (days)
Rounds 5 and 6 All posilives 0029 ( 0026 0032) 149 (117 . 121 ) 1000 240 ( 265 218 )
Non-symptomatics 0030 (0026  0035) 120 (117 . 123) 1000 229 ( 265 . 200 )
Positive for both E 0025 (0021 0028) 116 ( 114 119) 1000 280 ( 324 247 )
and N genes
Positive for both E
and N genes or
psitive only for N 0028 ( 0025, 0031) 119 ( 116, 121 ) 1000 250 ( 280 , 225 )
gene with CT 35 or
less
Round 6a Al positives 0077 ( 0.040 . 0415) 156 ( 127 . 189 ) 1000 90 ( 173 .
Non-symptomatics 0138 (0082  0191) 210 ( 160  265) 1000 50 ( 84
Positive for both E 0054 (0006 0099) 138 (104 175) 0987 128 ( 114€. 70 )
and N genes
Pasitive for both E
and N genes or
positive only for N 0057 (0017 0097 ) 140 (111 173) 0997 121 ( 417 . 71)
gene with CT 35 or
less
Round 6b All positives 0024 ( -0047. 0001) 085(073. 099 ) 0020 284 (148 _ = )
Non-symptomatics 0074 (0110 , 0.039) 059 ( 043, 077 ) <0.001 93 ( 63 .-17.9)
Positive for both £ 0000 ( -0028, 0028 ) 100 ( 0.83 . 148 ) 0507  * (-249 . 252 )
and N genes
Positive for both E
and N genes or
positive only for N 0009 ( -0034, 0016 ) 095 ( 080, 1.1 ) 0250 -79.9 (-202 . 428 )

gene with CT 35 or
less

* Doubling and halving times not given when growth rates are very close to 0.
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Table 3. Comparison of parsimony of maximum likelihood linear and smooth maximum
likelihood logistic regression models of daily swab positivity.

AlC(linear) -
AIC(smooth)*

2.3
1.1
0.0
7.3
0.0
6 54.8

* Akaike information criterion

Round

g~ W N -
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Table 4. Estimates of growth rate, doubling time and reproduction number for rounds 5 and 6
together and for rounds 6a and 6b for english regions.

Doubling (+) / halving (-}

Data used Region Growth rate r (1/days) R number p(R=1) time (days)
Rounds 5 South East 0.035 ( 0027, 0.043) 124 ( 118, 1.29 ) 1.000  19.8 [ 254, 16.1 )
andb  North East 0.019 { 0008, 0.030) 112 ( 1.05, 1.20) 0999  37.0( 837, 23.2)
North West 0.025 ( 0020, 0.031) 117 ( 113, 1.21 ) 1.000  27.2 [ 351, 22.2)
iﬁ;ki'hjrrﬁbae"rd 0.034 { 0.025, 0.043) 123 ( 1.17, 1.29) 1000 205 ( 278, 16.2)
East Midlands 0.030 ( 0023, 0038 )  120( 115, 1.26 ) 1.000 227 [ 305, 181 )
West Midlands 0.041 ( 0031, 0.050) 128 ( 121, 1.35) 1.000 170 ( 22.1, 13.9)
East of England 0026 { 0017, 0.035) 117 ( 111, 1.24 ) 1.000 267 [ 4L1, 19.7 )
Londan 0.023 ( 0014, 0.033) 116 ( 1.09, 1.22 ) 1.000  29.6 [ 487, 211 )
South West 0.029 ({ 0018, 0.040 ) 119 ( 112, 1.28 ) 1.000 241 [ 386, 17.2 )
Round 6a South East 0.162 { 0052, 0271 ) 234 ( 136, 3.61 ) 0.999 43 ( 134, 26)
North East 0079  0.248 , 0.085 ) 057 ( 0.07, 1.63 ) 0.170 88 -28, 81)
North West 0.031 ( 0.049, 0.110) 121 ( 072, 1.84) 0774 226 ( -143, 6.3 )
iﬁ;ki'hjrn':bae"rd 0.075 { -0.026 , 0.174 ) 154 ( 0.84 , 2.47 ) 0.527 92 ( -270, 40)
East Midlands 0.057 { 0.033 , 0.151 )  1.40 ( 0.80, 2.23 ) 0.9 121 ( -209, 46)
West Midlands 0.107 ( 0.007 , 0.220 )  1.81 ( 0.96, 2.98 ) 0.968 6.5 ( -104.6, 3.1)
East of England 0.146 ( 0023, 0278 ) 218 ( 115, 3.70 ) 0.990 47 ( 300, 25)
London 0.210 ( 0.066 , 0.359 )  2.86 ( 1.47 , 4.87 ) 0.998 33( 105, 19)
South West 0.133 ( 0.018 , 0.284 )  2.06 ( 0.89 , 3.79 ) 0.957 52 ( -383, 24)
Round 6b  South East 0018 ( 0074, 0.037) 0.89( 059, 1.25) 0264 -383 ( -9.4, 186 )
North East 0.023 ( 0076 , 0.118 )  1.15( 058, 1.91 ) 0.682  300( 91, 59)
North West 0028 ( 0083, 0.022) 083 (055, 1.15) 0140 -248 ( -84, 30.9)
R;ki'hjrrﬁbae"rd 0.019 ( -0.095 , 0.063 )  0.88 ( 050, 1.45) 0322 -366( -7.3, 11.0)
East Midlands 0038 ( 0106 , 0.028 ) 077 ( 045, 1.19 ) 0128  -182 [ -6.5, 24.6 )
West Midlands 0037 ( 0104, 0.028) 078 ( 046, 1.18 ) 0132 -187 ( 6.6, 25.1)
East of England 0.018 { 0.058 , 0.092 ) 112 ( 0.67, 1.69 ) 0.681 385 ( -12.0, 7.5 )
London 0038 ( 0110, 0.034) 077 ( 043, 1.23 ) 0158 -183 ( -6.3, 204 )
South West 0.008 ( 0.091, 0.073 ) 095 ( 051, 1.53 ) 0423 845 ( 7.6, 95)
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Table 5a. Unweighted and weighted prevalence of swab-positivity by variable and category
for rounds 5 and 6.

varizble Catsgory Found 5 Found &
Positive  Total u d Prevalence weighted Prevalence Positive  Total u d prevelence Wweighted Prevalence
Gender Male 357 78,565  0.49% [ 0.45% , 054% |  0.65% [ 0.56% , 0.54% | 768 72,316 L06% [ 0.08% , 1.04% | 1308 | 117%, 143% |
Female 437 95380 0.45% [ 041%, 050% )  0.54% [ 0.47%, 0.50% | 963 57,853 140% [ 1.03% , 117% )  131% [ 119% , 1.44% |
age 05-12 58 0.43% [ 033% , 055% )  0.60% [ 0.40% , 0.55% ) 113 11,345 L00% [ DA%, L21% | 137% | 086K , 1.58% |
1347 58 0.56% [ 0.44% , 073% )  0.70% [ 0.45% , 0.73% | 115 BEls 138 [ L18% , L8SH | 17I% [ 133%, 231% |
1824 83 121% [ 0.98% , 150% )  159% [ 112% , 1.50% ) 120 6308 190% [ 158% , 227%)  2.38% [ 1L79% , 3.16% |
25-34 5 0.55% [ 0.44% , 088 | 0.60% | 050% , 0.8E% | 05 15,247 135% [ L18% , 1558 |  156% | 130%, 1.38% )
35-21 121 0.53% [ 0.44% , 0.63% |  0.58% [ 0.45% , } 214 71004 Lo2% [ 08K, L16% | 135% | 105K, 1.48% )
15.52 157 0.53% [ 0.48% , 0.62% |  0.58% [ 0.47%, } 314 25ESE 117 [ L0S%, L130% | 126% | 110%, 1.44% |
s5-84 15 3 0.36% [ 0.30% , 0.44% |  0.37% [ 0.29% , } 325 28,752 L L22% ) 120% [ 10s% , 1.38%
65+ 43z & 0.33% { 0.28% , 038% |  0.35% [ 0.27% , ) 320 41,110 . 0aTH | 052 [071%, 0.84%
Region South East ina 38486 0.26% [ 022% , 032% |  0.20% | 0.23% } 244 35,164 ., 078% | 0.89% [ 0.50% , 0.80% |
North £ast 6L 5702 0.81% [ 0.71% | 108 [ 078% ) 52 585 , LETH ) 149% [ 1a7% , 1.38%
North west 169 19,468 L02% | 0.85% , | 121% [ oes% } 372 L, 230% ) 2.39% [ 2a0% , 273%
Yorkshire 2nd The Humber 74 11858 0.83% [ 051, | 0.8 [ 055% } 189 L, 203% | 232 [ L80% , 2.81%
East Midlands 101 21EST  0.45% | 038% | ne | 04z, } 233 20,438 L L2sE ) 125% [ LO7H, 1.45%
70 16343 0.43% [ 0.34% , | o808 | 038% } 15 14881 L oLsM ) 1o [ L1k, 2.13%
East of England 51 35EI5 0.3% | 025, | o0 | 022% } 150 23231 L, 078% | 0.89% [057%, 0.83%
London 79 17,500 0.45% [ 0.38% , | D4 | 04D% } 141 . 108% ) 0.g7H [078%, 118% )
South West 55 15380 0.34% [ 028 | 033 [ 023% } 118 15385 ., 052% |  0.50% [ 0.54% ,  0.85% |
Employment type :ea"h,:m or cars home 51 9620 0.53% [ 0.40%, | s | nask } 124 9257 6, 158%)  178%  133% , 2.38% )
::'j:ﬁe"“’”ke" 154 zEEAs  0.53% [ 0.48% | 0.82% | 070% | 055% , 0.88% | 357 26,888 133% [ 120% , 147% )  1.64% [ 141%, 182% )
Other worker 338 7,75 047H [ 042% | 0.52% | 0.56% | 048% , 0.85% 677 84,511 LI | 123% [ 110%, 137
::‘::;ﬂ;:;le::;:n'“"e' 55 s8,7Er 0.43% [ 038% , 048 | 0.58% | 048% , 0.85% | 520 55,445 0.a% [ DES% , LOZH | 110% | 088K, 135% )
Ethnic group white 707 157,545 0.45% | 0.42% , | D.48% , 0.48% ) 1550 185335  1.07% [ L02% , L1128 )  1.24% [ L18% , 133% |
asian 71 7807 0.80% | 0.71% [0.43% , 0.78% B4 5712 135% | L01%, 1558 )  2.08% [ 145% , 258 |
Black 16 2,484 0.73% [ 0.45% , [ D.50% , 0.48% | 23 4780 L131% | 08TH, 185% | 133% [ 078% , 188% |
Wined 11 300 0.38% [ 030% [ 0.40% , 0.14% ) 23 3,597 L04% | 072%, 1508 | 101K [ 068% , 153% |
Other 7 1433 04o% [ 0.24% [ 0.48% , 0.08% | 17 1384 144% [000% , 229% )  1E1% | 100%, 3.24% )
Household size 58 24315 0.35% | 0.29% [ 0.48% , 0.30% ) 228 23,630 0.56% | D.ES% , L110% | 108% | 081%, 125% |
2 227 0.37% | 032% [ o7s% , 0.38% | 553 58,221  0.93% [ 0.86% , L01%)  1.43% [ 0.99% , 128% |
3 172 0.53% | 0.48% , [ D.48% , 0.50% ) 355 30,043 120% [ L08% , 13I% | 147% [ 125%, 173% )
4 211 0.57% | 050% [014% , 0.58% ) 345 31,801 L00% [009%, 121% ) 1308 [ 111%, 153% )
5 Fel 0.58% | 0.47% , [ C0s% , 0.53% ) 172 10785 159 [ L37H, LESH | 173% | 144% , 2.08% |
5 31 0.52% | 057% [ D30% , 0.51% | 50 3,458 L5EW | 120% , D.0B% | 2.ae% [ 148% , 3.13% |
7+ 18 L06% | 0.67% , [ D3s%, 0.84% | 21 1407 140% | 088%, 237 ) 112% [ 067%, L186% |
COVID case contact No s55 133,853 0.40% | 037% [ 050% , 0.44%) 1131 125,070  0.58% | 0.83% , 0.24% )  1.02% [ 0.84% , L11% |
‘Yes, contact with a
confirmed;tested 10z 1586 651 [ 538% , TESH | B.20% | 058% , 5.08% | 301 3621 B31% [ 7.46% , 9.26%)  5.92% { 7.67% , 10.35% |
COVID-18 case
Yes, contact with 3 17 1487 114% [072% , L82% | L09% [ 053% , 052% | 50 1888 3.00% [ 223% , 3.83% |  3.55% [ 228%, 5.53% |
SUSPE:tE': COVID-19 case
Symptom ststus  Classic COVID symptoms 187 8376  223% [ 189a% , 257% )  2.75% [ 2.20% , 3.30% | 423 67284  6.73% [ 6.14% , 7.38% )  7.51% [ 6.63% , B.49% |
Other symptoms 145 25532 0.57% [ 0.45% , 0.86% )  0.70% [ 0.55% , 0.86% | 65 20,730 128 [ L14% , 145% |  135% [ 117H, 157% |
Mo symptoms 344 108510 0.32% [ 028% , 0.35% | 0.30% | 034% , 045% ) 7o 106435 0.75% [070% , O80% | 0.50% | 0E1%, 1.01% )
Deprivation 1 Most deprived 135 17,881 077% [ 0.65% , 0.51% |  1.00% [ 0.80% , 126% | 254 15736  164% [ 1.43% , 182%)  2.00% [ 1.74% , 2.50% |
2 120 27483 0.47% [ 040%, 0.56% )  0.53% [ 0.83% , 0.85% | 289 24,957  1.16% [ 1.03%, 130%)  127% [ L11%, 1.46% )
3 145 37427 0.39% [ 033% , 046% | 048% | 038% , 0.55% | 354 103% [ 083% , 114% ]  1.09% [ 0.85% , 1.24% |
a 180 43,208 0.44% [ 038%, 051% )  0.49% [ 0.81% , 0.58% | 07 102% [ 093% , 113%]  1.10% [ 0.88% , 1.25% )
5 Least deprived 224 43288 0.45% [ 040% , 0.52% )  0.52% [ 0.44% , 0.81% | az8 0.24% [ 088% , L04% ]  L02% [ 081% , 1.5% )
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Table 5b. Unweighted and weighted prevalence of swab-positivity by variable and category

for rounds 6a and 6b.

Fiound 62 Round 65
Variable Catzgory . ) ) . ) _
Positve Totsl  Unweighted Prevalence Weight=d Prevalence Positve Totsl  Unweighted Prevalence Weighted Prevalence
Gender Male 387 39,315  098% ( 0.83% , 109% )  131% ( 113%, ) T 382 33,000  1.16% ( 1.05% , 128% )  1.27% ( 111% , 148% )
Female 476 46648 102% (0.93% , 1.12% )  1.25% ( 1.10%, ) 487 41,008 118% ( 108% , 1.20% )  1.37% (
= 05-12 55 5513 100% (077%, 130% )  149% ( 098%, ) T 58 5732 101% (078%, 131%)  107% (
13.17 60 569 116% ( 0.80% , 149% )  1.58% ( 1.08% ) 58 3447 L71% ( 133% , 220% )  1.92% (
1524 53 3,091 L71% ( 131% , 224% )  2.25% ( 147%, ) 67 3,217 208% ( 164% , 264% )  2.51% (
25-34 57 7186 135% ( 10%% , 164% )  1.62% ( 125% ) 108 B0S6  L35% ( 112% , 163% )  1.50% ( 118%
3544 %8 10073 0.80% , 115% )  1.29% ( 0.98% ) 116 10,325  108% ( 0.89% , 127% ) 0.9%% ,
45-54 137 13,009 0.83% , 124% )  1.22% ( 0.99% , ) 177 13,889 127% ( 1.10% , 147% ) 108% ,
55-64 167 15768 091% , 123% )  1.20% ( 0.99% ) 159 13,984  114% ( 0.97% , 133%) 0.99% ,
65+ 196 26,156 065% , 086% )  081% | 068% ) 124 18360  083% (070% , 099% ) 067% ,
Region South East 06 18,367 045% , 066% )  055% ( 045% ) T 138 16797  082% ( 0.70% , 057% ) 0.70% ,
Nerth Ezst 45 2,23 1.01% , ) 1a7% | 0.84% ) 44 2,528 174% ( 130% , 233% ) 133%
North West 182 10,035 166% , ) 227 | 190%, ) 180 7,831 230% ( 199% , 265% ) 208% ,
Yorkshire and The Humber u3 6179 152% , ) 272% ( 212% ) 76 4518 168% ( 135% , 2.10% ) 133%
East Midlands 128 11461 0.94% , 6)  1.20% ( 0.98% §) 105 8397  117% (0.97% , 141%) 104% ,
West Midlznds %0 8,005 0.52% , ) 162% ( 105% ) 106 6856  L55% ( 1.25% , 187% ) 108% ,
East of England 74 12612 0.47% , ) 0.64% | 0.48% ) 76 10,620  072% ( 057% , 089% ) 057% ,
London §1 7,299 0.65% , ) 0.89% | 0.66% ) 80 8459 0.95% ( 0.76% , 1.18% ) 0.75% ,
South West 54 7630 0.54% , ) 072% ( 052% ) 64 7608 0.84% (0.66% , 107% ) 0.64% ,
Employment type ::L:'rwa or care homs 54 4068 102% , 173% )  2.19% ( 135% , 354% ) 70 5217 134% | 1.06% , 163% ) 109% , 198% )
iii;fssa"“'-’ka“ 169 12,503  1350% ( 1.06% , 157% )  1.86% ( 1.46% , 2.36% ) 188 14427  130% ( 1.13% , 150% )  146% ( 121% , 177% )
Other warksr 366 34262 107% (0.96% , 118% )  130% ( 113% , 150% ) 345 33,018  104% ( 0.94% , 116% )  124% ( 097% , 135% )
:‘::_Z':_":::g::’pm'rm'm 256 33,136 077% ( 0.68% , 0.87% ) 091% ( 0.76% , 108% ) 228 19,547  117% ( 1.03% , 133% )  1.419% ( 1.18% , 168% )
Ethnic group White 793 79406  100% ( 0.93% , 107% )  124% ( 112% 757 65936  115% ( 1.07% , 123% ) 114%
fsian 35 2,863  122%  0.88% , L170%)  2.06% ( 122% 43 3,889 127% ( 0.95% , 168% ) 1205% ,
Blck 7 603 116% | 0.56% , 238% )  160% ( 0.72% , 16 1,157 138% ( 0.85% , 223% ) 057% ,
Mised 14 1,326 106% ( 0.63% , L76%)  103% ( 057%, 14 1371 102% ( 0.61% , 171% ) 053% ,
Other § 536 112% (051%, 242%)  134% | 054% 11 45 170% ( 0.95% , 3.01% ) 103% ,
Housshold siz= 1 106 12368  086% ( 0.71% , 104% ) 092% ( 0.72%, 120 11273 108% ( 0.91% , 129% ) 098% ,
2 06 24116 0.90% | 0.80% ; 1.12% ( 0.96% , 247 25108 0.98% ( 0.87% , 111% ) 0.
B 180 15408 117% | 1.01% 1.59% ( 1.24% , 179 14634 120% ( L.08% , 141% ) 1 .
4 161 16325  0.39% | 0.85% 1.36% ( 1.05% , 188 15582  121% ( L.05% , 139% ) 1085% , 148% )
5 76 5438 140% [ 1.12% 1.42% ( 1.08% , % 5357 179% ( 147% , 2.18% ) 158% , 261% )
6 37 1,633 165% | 114% 237% ( 140% , 33 1,527 151% ( 101% , 225% ) 116% , 323% )
7+ 7 673 103% (050%, 211%)  086% | 039% 14 728 190% ( L15%, 3.20% ) 06 .
COVID case contact 529 67,864  078% ( 0.72% , 0.85% )  123% ( 110% 541 54514 095% ( 0.91% , 1.08% ) 124% , 154% )
147 1787 8.23% ( 7.04% , 9.59% )  S.56% ( 7.71% , 1180% ) 139 1666  £.34% ( 7.11% , 9.77% ) 6.70% , 10.43% )
Yes, contact with 2 2 4z 261% | 173% , 3.92% )  4.25% ( 2.16% , B5.19% ) 8 754 371% | 2.58% , 5.31% )  3.08% ( 1.95% , 4.84% )
suspected COVID-18 case
Symptom status | Classic COVID symptoms 201 3,381  595% ( 5.20% , 0.79% )  651% ( 5.78% , 5.25% ) 156 2,69  741% ( 6.47% , 547% ) 500% 666%  9.59%
Dther symptoms 119 11430 104% ( 0.87% , 1243 )  112% ( 090% , 141%) 138 8623  160% ( 1.36% , 189% ) 162% 132%  2.00%
No symptoms 330 55746  068% (062% , 075% ) 0S0% (075%, 105%) 377 45716  082% (075%, 091%) 093% 081% 107%
Daprivation 1 Most daprived 115 7,918 1E0% ( L26% , 180% )  216% | 166% , 281% ) 135 7,818 173% | 146% , 204% )  201%  158% , 256% )
] 143 12,750  112% (0.95% , 132% )  132% ( 107% , 161% ) 246 12,205  120% ( L.02% , 140% )  123% ( 102% , 145%)
3 176 18,292  096% ( 0.83% , 111%) 111% (092%, 133%) 178 16088  111% ( 0.96% , 128% )  108% ( 0.91% , 128%)
4 199 21,743  052% ( 0.80% , 105% )  102% ( 086%, 121%) 208 18,043  115% ( L.01% , 132%)  121% ( 102% , 143%)
5 Least deprived 226 25261  0.59% (0.79% , 102% )  0.57% (083%, 114%) _ 200 20,051  101% (0.85% , 116% )  10S% ( 0.93% , 128%)
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Table 6. Estimated odds ratios and 95% confidence intervals for jointly adjusted logistic
regression model of swab-positivity for rounds 5, 6, 6a (16 to 25 October 2020), and 6b (26
October to 2 November 2020).

Variable Category Round 5 Round 6 Round 6a Round 6b
Gender Male Reference
Female 0.89[0.77,1.03] 1.01[0.91,1.11] 1.03[0.90,1.19] 0.98[0.85,1.13]
5-12 0.72[0.52,1.00] 0.93[0.73,1.17] 1.00[0.72,1.40] 0.86 [0.62,1.20]
13-17 1.01[0.70,1.47] 1.54[1.18,1.99] 1.63[1.13,2.35] 1.59[1.10,2.30]
18-24 2.24[1.68,299] 1.86[1.48,235] 1.79[1.27,2.52] 1.93[1.41,2.64]
Age Group 25-34 1.10[0.83,1.47] 1.34[1.10,1.64] 1.42[1.07,1.88] 1.28[0.98,1.69]
35-44 Reference
45-54 1.09[0.85,1.38] 1.14[0.95,1.36] 1.09[0.84,1.42] 1.18[0.93,1.51]
55-64 0.79[0.60,1.03] 1.14[0.95,1.37] 1.21[0.93,1.58] 1.09[0.84,1.42]
65+ 0.76 [0.57,1.02] 0.93[0.75,1.14] 1.04[0.78,1.39] 0.86[0.64,1.16]
North East 3.54[255491] 2.20[1.70,2.83] 2.33[1.61,3.36] 2.09[1.46,2.98]
North West 3.91[3.05,5.02] 3.11[2.62,3.68] 3.51[2.74,449] 2.80[2.21,3.54]
Yorkshire and The Humber 2.53 [1.86,3.44] 2.69([2.21,3.27] 3.43[2.61,4.51] 2.09[1.56,2.80]
East Midlands 1.80[1.36,2.39] 1.68[1.39,2.02] 2.04[1.56,2.65] 1.39[1.06,1.81]
Region West Midlands 1.65[1.21,2.25] 1.86[1.53,2.27] 2.09[1.57,2.79] 1.68[1.28,2.21]
East of England 1.20[0.89,1.62] 0.93[0.75,1.15] 1.07[0.79,1.45] 0.82[0.61,1.10]
London 1.48[1.09,2.02] 1.22[0.98,1.52] 1.36[0.98,1.90] 1.08 [0.80,1.45]
South East Reference
South West 1.34[0.96,1.89] 1.20[0.96,1.50] 1.36[0.97,1.89] 1.07[0.79,1.45]
Health care or care home
worker 1.03[0.76,1.39] 1.14[0.94,1.40] 1.12[0.83,1.50] 1.15[0.87,1.50]
Key Worker Other essential’key worker  1.03 [0.85,1.25] 1.16[1.01,1.32] 1.17[0.97,1.41] 1.12[0.94,1.35]
Status Other worker Reference
Not full-time, part-time, or
self-employed 1.02[0.84,1.23] 0.92[0.81,1.05] 0.71[0.60,0.86] 1.15[0.95,1.39]
Asian 1.88[1.44,245] 1.15[0.91,1.46] 1.22[0.85,1.75] 1.09[0.80,1.49]
Black 1.67 [1.00,2.78] 1.31[0.86,1.99] 1.24[0.58,2.64] 1.32[0.79,2.20]
Ethnicity Mixed 0.77[0.41,1.44] 0.94 [0.64,1.40] 1.02[0.59,1.78] 0.89[0.51,1.55]
Other 1.14 [0.54,2.42] 1.52[0.94,2.48] 1.26[0.56,2.85] 1.71[0.93,3.14]
White Reference
1-2 People Reference
Household Size 3-5 People 1.28[1.08,1.53] 1.20[1.07,1.35] 1.17[0.99,1.39] 1.23[1.04,1.46]
6+ People 1.91[1.36,2.68] 1.41[1.07,1.85] 1.46[0.99,2.16] 1.33[0.90,1.97]

Deprivation
Index Quintile

1 - Most Deprived

w N

4

0.80[0.62,1.03]
0.77 [0.60,0.98]
0.84 [0.66,1.06]

Reference

0.87[0.73,1.04]
0.83 [0.70,0.99]
0.82[0.69,0.97]

0.88 [0.68,1.13]
0.81 [0.64,1.03]
0.77 [0.61,0.97]

0.87 [0.68,1.12]
0.86 [0.68,1.10]
0.88 [0.69,1.11]

5 - Least Deprived

0.93 [0.74,1.17]

0.81[0.69,0.96]

0.82 [0.65,1.04]

0.79 [0.62,1.00]
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Figure 1. Constant growth rate models fit to REACT-1 data for sequential and individual
rounds. Points show unweighted prevalence estimate and vertical lines show 95% binomial
confidence intervals (Cls). Because there were few swabs taken on some days, some upper
bounds to Cls are truncated. Models fit to REACT-1 data for sequential rounds; 1 and 2
(yellow), 2 and 3 (blue), 3 and 4 (green), 4 and 5 (pink), and 5 and 6 (purple).Shaded areas
show 95% credible intervals. Note that of the 932,171 swab tests only 918,543 had a date
and so were included in the temporal analysis (3,008 of 3,029 positives).
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Figure 2. Prevalence of swab-positivity estimated using a p-spline for the full period of the
study with central 50% and 95% posterior credible intervals. Points show unweighted
prevalence estimate and vertical lines show 95% binomial confidence intervals (CIs).
Because there were few swabs taken on some days, some upper bounds to Cls are
truncated. Note that of the 932,171 swab tests only 918,543 had a date and so were included
in the temporal analysis (3,008 of 3,029 positives).
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Figure 3. Prevalence of swab-positivity estimated using a p-spline for the full period of the
study with central 50% and 95% posterior credible intervals. Points show unweighted
prevalence estimate and vertical lines show 95% binomial confidence intervals (CIs).
Because there were few swabs taken on some days, some upper bounds to Cls are
truncated. A The model fit to a subset of the data containing only the regions North East,
North West, Yorkshire and The Humber, East Midlands and West Midlands. B The model fit
to a subset of the data only containing the regions London, East of England, South East and
South West. Note that of the 932,171 swab tests 918,543 had a date and so were included in
the temporal analysis (3,008 of 3,029 positives).
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Figure 4. Prevalence of swab-positivity estimated using a p-spline for the full period of the
study with central 95% posterior credible intervals for subsets of the data leaving out one
region at a time from the analysis. The black dashed line shows the p-spline fit to all
available data. Points show unweighted prevalence estimate and vertical lines show 95%
binomial confidence intervals (CIs). Because there were few swabs taken on some days,
some upper bounds to Cls are truncated. Note that of the 932,171 swab tests 918,543 had a
date and so were included in the temporal analysis (3,008 of 3,029 positives).
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Figure 5. Constant growth rate models fit to regions for REACT-1 data for sequential rounds;
1 and 2 (yellow), 2 and 3 (blue), 3 and 4 (green), 4 and 5 (pink), and 5 and 6 (purple). Points
show unweighted prevalence estimate and vertical lines show 95% binomial confidence
intervals (Cls). Because there were few swabs taken on some days, some upper bounds to
Cls are truncated. Shaded regions show 95% posterior credible intervals for growth models.
Note that of the 932,171 swab tests 918,543 had a date and so were included in the
temporal analysis (3,008 of 3,029 positives).
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Figure 6. Weighted prevalence of swab positivity by region for rounds 5, 6, 6a and 6b. Bars
show 95% confidence intervals.
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Figure 7. Modelled prevalence at lower tier local authority level (see Methods) for rounds 5,
6, 6a and 6b. 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. Difference in modelled prevalence at lower tier local authority level (see Methods)
between round 6 and round 5, and between rounds 6b and 6a. 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 9. Weighted prevalence and 95% confidence intervals of swab-positivity by age for

rounds 5, 6, 6a and 6b.
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Figure 10. Estimated odds ratios and 95% confidence intervals for jointly adjusted logistic
regression model of swab-positivity for rounds 5, 6, 6a (16 to 25 October 2020), and 6b (26
October to 2 November 2020). Models were jointly adjusted for gender, age group, region,

* Age Group

¢ Deprivation Index Quintile ® Gender

OR

® Ethnicity ® Household Size

Key Worker Status

* 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 = health
care or care home workers; Not FT, PT, SE = Not full-time, part-time, or self-employed.
*Yorkshire and The Humber
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