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Summary 

Background The third wave of COVID-19 in England peaked in January 2022 resulting from 

the rapid transmission of the Omicron variant. However, rates of hospitalisations and deaths 

were substantially lower than in the first and second waves 

Methods In the REal-time Assessment of Community Transmission-1 (REACT-1) study we 

obtained data from a random sample of 94,950 participants with valid throat and nose swab 

results by RT-PCR during round 18 (8 February to 1 March 2022). 

Findings We estimated a weighted mean SARS-CoV-2 prevalence of 2.88% (95% credible 

interval [CrI] 2.76–3.00), with a within-round reproduction number (R) overall of 0.94 (0·91–

0.96). While within-round weighted prevalence fell among children (aged 5 to 17 years) and 

adults aged 18 to 54 years, we observed a level or increasing weighted prevalence among 

those aged 55 years and older with an R of 1.04 (1.00–1.09). Among 1,195 positive samples 

with sublineages determined, only one (0.1% [0.0–0.5]) corresponded to AY.39 Delta 

sublineage and the remainder were Omicron: N=390, 32.7% (30.0–35.4) were BA.1; N=473, 

39.6% (36.8–42.5) were BA.1.1; and N=331, 27.7% (25.2–30.4) were BA.2. We estimated an 

R additive advantage for BA.2 (vs BA.1 or BA.1.1) of 0.40 (0.36–0.43). The highest proportion 

of BA.2 among positives was found in London.  

Interpretation In February 2022, infection prevalence in England remained high with level 

or increasing rates of infection in older people and an uptick in hospitalisations. Ongoing 

surveillance of both survey and hospitalisations data is required. 

Funding Department of Health and Social Care, England. 
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Research in context 

Evidence before this study 

A search of PubMed using title or abstract terms ("Omicron" or "BA.1" or "BA.2") and 

"prevalence" without language or other restrictions, identified 51 results (with no 

duplicates). All 51 results were evaluated, with 18 deemed relevant. One study focused on 

Omicron case rates in South Africa during the early stage after the discovery of the new 

variant (November 2021), one described genomic surveillance of SARS-CoV-2 in the USA 

(June – December 2021), one analysed clinical outcomes based on health records (January – 

December 2021), one described the results of whole-genome sequencing of SARS-CoV-2 

samples collected in North Africa (March – December 2021), and one was from a previous 

REACT survey round (November – December 2021). The others focused on the mutation 

distribution of Omicron, disease severity, immune response, vaccine effectiveness, and 

prevalence in animal hosts.  

Added value of this study 

We analysed data from throat and nose swabs collected at home by a randomly selected 

sample of residents of England, aged 5 years and older, obtained during round 18 (8 

February to 1 March 2022) of the REal-time Assessment of Community Transmission-1 

(REACT-1) study. We estimated a weighted prevalence of SARS-CoV-2 of 2.88% (95% CrI 

2.76–3.00) in England in February 2022, which was substantially lower than that estimated 

in January 2022 (4.41% [4.25–4.56]). The within-round dynamics differed by age group with 

weighted prevalence falling among children (aged 5 to 17 years) with an R of 0.79 (0.74–

0.84) and adults aged 18 to 54 years with an R of 0.92 (0.89–0.96), in contrast to the level or 

increasing weighted prevalence among those aged 55 years and older with an R of 1.04 

(1.00–1.09). Exponential models estimated a daily growth rate advantage of 0.12 (0.11–

0.13) in the odds of BA.2 (vs BA.1 or BA.1.1) corresponding to an R additive advantage of 

0.40 (0.36–0.43).  

Implications of all the available evidence 

Random community surveys of SARS-CoV-2 provide robust insights into transmission 

dynamics and identify groups at heightened risk of infection based on estimates of 
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population prevalence that are unbiased by test-seeking behaviour or availability of tests. In 

England, replacement by BA.2 of other Omicron sublineages, the level or increasing rates of 

infection in older people and the uptick in hospitalisations in England toward the end of 

February 2022 require ongoing surveillance, both to monitor the levels of current (and 

future) SARS-CoV-2 variants and the risks of severe disease.  
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Introduction 

As part of the government’s plan for “living with COVID-19”1, domestic legal restrictions 

concerning SARS-CoV-2 infection ended in England on 24 February 20222, fourteen months 

after the UK began its national SARS-CoV-2 vaccination programme3. The removal of legal 

restrictions came just over a month after the third-wave peak in deaths within 28 days of a 

positive SARS-CoV-2 test in England, and the rapid rise in transmission related to the 

Omicron variant.4 These occurred despite high levels of vaccine coverage in adults and 

children aged 12 years and older5 but with substantially lower peak rates of hospitalisations 

and deaths than in the first and second waves in April 2020 and January 2021, respectively6.  

Changes in population-wide testing availability and policies have complicated interpretation 

of the routine SARS-CoV-2 testing data. These include the fact that those testing positive 

using a lateral flow device (LFD) are no longer required to take confirmatory PCR tests7, 

variable test-seeking behaviour and periods when the demand for testing (LFD and PCR) 

exceeded supply. Reported cases now include those that were LFD-positive only, PCR-

positive only and positive on both types of test, although it is unclear what proportion of 

people who undertake a home-test LFD report the results, and most asymptomatic 

infections go unreported. In addition, from 31 January 2022, the national reporting includes 

reinfections for the first time8.  

Against this backdrop, random community surveys of SARS-CoV-2 provide situational 

awareness based on unbiased estimates of population prevalence9. The REal-time 

Assessment of Community Transmission-1 (REACT-1) study has obtained throat and nose 

swabs from random samples of the population of England (5 years of age and older) 

approximately monthly since May 2020, giving estimates of the community prevalence of 

swab-positivity in England and insights into the underlying transmission dynamics. Here we 

report the results from the eighteenth round of data collection of the REACT-1 study, in 

which samples were collected from 8 February to 1 March 2022.  

 

  

https://paperpile.com/c/L0qZl4/fUF7
https://paperpile.com/c/L0qZl4/eySt
https://paperpile.com/c/L0qZl4/k4bp
https://paperpile.com/c/L0qZl4/PeZq
https://paperpile.com/c/L0qZl4/aWJD
https://paperpile.com/c/L0qZl4/lkvq
https://paperpile.com/c/L0qZl4/CsJn
https://paperpile.com/c/L0qZl4/GMXG
https://paperpile.com/c/L0qZl4/z8Co
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Methods 

The REACT-1 study has conducted cross-sectional surveys of random samples of the 

population of England at ages 5 years and older10 over two- to three-week periods on a 

monthly basis since May 2020 (exceptions were December 2020 and August 2021). 

Participants have provided a self-administered throat and nose swab which was then 

analysed for SARS-CoV-2 by reverse transcription polymerase chain reaction (RT-PCR). A 

positive test result was recorded if both N gene and E gene targets were detected or if N 

gene was detected with cycle threshold (Ct) value below 37. We focus here on results from 

round 18 (8 February to 1 March 2022) involving N=94,950 participants with a valid RT-PCR 

test result (including 685 samples [18 positives] obtained between 2 and 4 March 2022), 

and compare them to results from round 17 (5 to 20 January 2022, including 862 samples 

[36 positives] obtained between 21 and 24 January 2022). Our sampling frame was based 

on the National Health Service (NHS) general practitioner list of patients in England. 

Participants completed a brief registration and an online or telephone questionnaire from 

which we collected information on age, sex, residential postcode, ethnicity, household size, 

occupation, potential contact with a COVID-19 case, symptoms and other variables11. We 

used the postcode of residence to link to an area-level Index of Multiple Deprivation12 and 

urban/rural status.13 

As previously described14,15, to the beginning of May 2021, we obtained random samples 

with approximately equal numbers of people in each lower-tier local authority area (LTLA) in 

England, but from round 12 (20 May to 7 June 2021), to improve sample representativeness, 

we changed our sampling procedure to be in proportion to population size at LTLA level. 

Following a successful pilot study in round 14 (9 to 27 September 2021), from round 15 (19 

October to 5 November) onward we switched from collecting dry swabs by courier to ‘wet’ 

(saline) swabs sent to the laboratory by priority post. We included a small proportion of 

samples obtained after the nominated closing date for that and each subsequent round to 

account for postal delays in the return of swabs. From round 16, (23 November to 14 

December 2021) we included a multiplex for influenza A and B in addition to SARS-CoV-2 

(only the results for SARS-CoV-2 are presented here). In round 18, we added an incentive to 

increase response rates among under-represented groups. For returning their completed 

https://paperpile.com/c/L0qZl4/M50zb
https://paperpile.com/c/L0qZl4/hML7e
https://paperpile.com/c/L0qZl4/f7FGm
https://paperpile.com/c/L0qZl4/YKZ93
https://paperpile.com/c/L0qZl4/Wudj+N2nvj
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test, those aged 13 to 17 and 35 to 44 were offered a gift voucher worth £10 while those 

aged 18 to 34 were offered a gift voucher worth £20. We used random iterative method 

(rim) weighting16 to provide prevalence estimates for the population of England as a whole, 

adjusting for age, sex, deciles of the Index of Multiple Deprivation, LTLA counts, and ethnic 

group.  

Samples testing positive with Ct values of 34 or less in the N gene and/or the E gene were 

sent for viral genome sequencing to the Quadram Institute, Norwich, UK. We used the 

ARTIC protocol17 (version 4.1) for viral RNA amplification, CoronaHiT for preparation of 

sequencing libraries,18 the ARTIC bioinformatics pipeline17 and assigned sublineages using 

PangoLEARN (version 2022-02-02).19 Sequencing data for the present analyses were 

available for positive swabs obtained up to 21 February 2022. 

 

Data analyses 

For each round, we estimated weighted prevalence and 95% credible intervals overall and 

by socio-demographic and other variables. We used logistic regression to estimate the odds 

of testing positive by employment, ethnicity, household size, children in household, urban 

status, and deprivation, adjusting for age, region and the other variables examined.  

We fit a Bayesian logistic regression model to the proportion of BA.2 sublineage compared 

to BA.1 or BA.1.1 during round 18 to investigate whether there was a daily growth rate 

advantage for the odds of BA.2 versus BA.1 or BA1.1. The daily percentage growth in the 

odds of BA.2 infection was estimated from the exponential of the daily growth rate. The 

estimated additive R advantage was estimated as the daily growth rate advantage 

multiplied by the Omicron-specific mean generation time of 3.3 days.20 

Using a non-parametric Kruskal-Wallis test, we compared the distribution of the Ct values 

among test-positive swabs (N gene and E gene where Ct>0) across sublineages and, within 

each determined sublineage, by symptoms status: in those declaring any symptoms or any 

of the four ‘classic’ COVID-19 symptoms (defined as loss or change of sense of smell or 

https://paperpile.com/c/L0qZl4/8Q7Vp
https://paperpile.com/c/L0qZl4/PX2V3
https://paperpile.com/c/L0qZl4/V8PyE
https://paperpile.com/c/L0qZl4/PX2V3
https://paperpile.com/c/L0qZl4/i4Ymz
https://paperpile.com/c/L0qZl4/u6frk
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taste, fever, new persistent cough) vs those not declaring any symptom in the month prior 

to swabbing.  

To visualise temporal trends in SARS-CoV-2 swab positivity, we applied a Bayesian 

penalised-spline (P-spline) model21 to daily weighted prevalence data. Specifically, we used 

a No-U-Turn Sampler in logit space and data were split into approximately 5-day sections by 

regularly spaced knots. Edge effects were minimised by adding further knots beyond the 

study period. We used fourth-order basis splines (b-splines) over the knots including a 

second-order random-walk prior distribution on the coefficients of the b-splines to guard 

against overfitting; the use of this prior distribution penalised changes in the growth rate 

unless supported by the data.15,22 We also fit P-splines separately to three broad age groups 

(17 years and under, 18 to 54 years, 55 years and older) with the smoothing parameter 

obtained from the model fit to the entire dataset. 

To investigate growth or decay of daily weighted prevalence between round 17 and round 

18, we used an exponential model assuming a binomial distribution for the number of 

positives out of the total number of samples per day. To estimate the growth rate and 

posterior credible intervals, we used day of sampling where reported (otherwise day of first 

scan of the swab by the Post Office if available) with a bivariate No-U-Turn Sampler and 

uniform prior distribution for the probability of swab positivity.23 We estimated the 

reproduction number R from the daily growth rate 𝑟 from  

𝑅 = (1 +
𝑟

𝛽
)
𝑛

,  

where 𝑟 is the exponential growth (or decay) rate, and the shape parameter 𝑛 and the rate 

parameter 𝛽 were set to 0.89 and 0.27, respectively ensuring under a gamma distribution 

assumption, a mean generation time of 3.3 days and a standard deviation of 3.5 days, as 

previously reported.20 

We estimated a neighbourhood smoothed prevalence at the LTLA level by randomly 

selecting within each LTLA 15 participants and calculating the prevalence of infection among 

the nearest M people, where M was the median number of study participants within 30 km 

of these participants. 

https://paperpile.com/c/L0qZl4/Msoz6
https://paperpile.com/c/L0qZl4/N2nvj+76YZ
https://paperpile.com/c/L0qZl4/6bPsJ
https://paperpile.com/c/L0qZl4/u6frk
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We used R software24 for the data analyses. 

 

Ethics 

We obtained research ethics approval from the South Central-Berkshire B Research Ethics 

Committee (IRAS ID: 283787). 

Role of the funding source 

The funders had no role in the design and conduct of the study; collection, management, 

analysis, and interpretation of the data; and preparation, review, or approval of this 

manuscript. 

 

 

Results 

SARS-CoV-2 swab-positivity prevalence in February 2022 

A total of 635,000 individuals were invited to participate in round 18 of the REACT-1 study; 

133,118 (20.96%) registered and were sent a RT-PCR kit and 94,950 (15.0%) returned the 

swab and had a valid RT-PCR test result. Swabs were obtained from 8 February to 1 March 

2022 (including 685 swabs and 18 positives obtained between 2 to 4 March 2022) (Figure 1); 

2,731 tested positive for SARS-CoV-2, yielding a weighted prevalence of 2.88% (95% CrI 

2.76–3.00) (Table S1). This was the second highest weighted prevalence observed 

throughout the REACT-1 study after that in round 17 (5 to 20 January 2022; N=862 further 

samples (including 36 positives) from 21-24 January 2022) which was 4.41% (4.25–4.56), and 

was almost twice the weighted prevalence observed in January 2021 (round 8) at 1.57% 

(1.49–1.66). During round 18 incentives were used, which increased the response rates 

overall from 12.2% in round 17 to 15.0% in round 18 despite lower swab return rates in 

round 18 (70.8%) compared to round 17 (73.0%). Response rates more than doubled in 

those aged 13 to 17 years and more than tripled in those aged 25 to 34 years, which were 

previously under-represented.  

  

https://paperpile.com/c/L0qZl4/Q6icy
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Omicron sublineages 

We determined a total of 1,195 sublineages (85.6%; 95% CI 83.9–87.6) from the 1,392 

positive samples obtained to 21 February 2022 with sequencing data (Table 1). Of these one 

(0.1%; 95% CI 0.0–0.5) corresponded to AY.39 Delta sublineage and was detected in a 

participant living in East of England who did not report having travelled within or outside the 

UK in the two weeks prior to swabbing. All other sublineages were Omicron variant and 

included 32.7% (95% CI 30.0–35.4; N=390) BA.1; 39.6% (36.8–42.5; N=473) BA.1.1 and 

27.7% (25.2–30.4; N=331) BA.2 sublineages.  

We estimated a daily growth rate advantage of 0.12 (95% CrI 0.11, 0.13) in the odds of BA.2 

(vs BA.1 or BA.1.1) and a proportion of BA.2 of 47.2% (42.8–51.7) on 21 February 2022 

(Figure 2A). Assuming a mean generation time of 3.3 days, this corresponds to an R additive 

advantage for BA.2 (vs BA.1 or BA.1.1) of 0.40 (95% CrI 0.36–0.43). Characteristics of swab 

positive participants with BA.1, BA.1.1 and BA.2 sublineages were similar except for an 

excess of BA.2 infections in London compared to other regions. Specifically, of the 212 

positive swabs with determined sublineages from participants living in London to 21 

February 2022, all were Omicron and 94 (44.3%; 95% CI 37.8–51.1) were BA.2 (Figure 2B).  

N gene Ct values for positive swabs with BA.2 sublineage (median 25.9, interquartile range 

21.9–29.4) were lower (Kruskal Wallis test p-value <0.005) than in positive swabs with BA.1 

(median 27.7, interquartile range 24.3–30.9) and BA.1.1 (median 26.6, interquartile range 

23.7–29.7) (Table 1). N gene Ct values in positive swabs with BA.1.1 were lower than in 

positive swabs with BA.1 (p=0.006). Similar results were observed using E gene Ct values 

with median Ct values of 26.3 (interquartile range 21.7–29.4), 24.5 (interquartile range 21.4, 

27.8), and 23.7 (interquartile range 19.7–27.3) in positive swabs with BA.1, BA.1.1, and BA.2, 

respectively. 

For both N gene and E gene, we found lower Ct values in swab positive samples with BA.1.1 

in those reporting any or ‘classic’ (loss or change of sense of smell or taste, fever, new 

persistent cough) symptoms in the month prior to swabbing compared to those not 

reporting symptoms (p <0.001) (Figure 2C). Differences in Ct values by symptom reporting 

for positive swabs with BA.2 were less certain. 
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Dynamics of SARS-CoV-2 swab-positivity 

P-spline models estimated for the whole of REACT-1 showed a decreasing prevalence 

between round 17 (5 to 20 January 2022) and round 18 (8 February to 1 March 2022) overall 

and within round 18 (Figure 3A); an exponential model estimated an overall between-round 

R (round 17 to round 18) of 0.96 (0.96–0.96) and a within-round 18 R of 0.94 (0.91–0.96) 

both with lower than 0.01 posterior probability that R>1 (Table S2).  

Weighted prevalence in round 18 by age ranged from 1.68% (1.41–2.01) in those aged 75 

years and older to 4.69% (4.01–5.48) in those aged 5 to 11 years. Weighted prevalence in 

round 18 was higher in the youngest age group compared to all other ages (Table S3A, 

Figure 3B). At all ages, weighted prevalence in round 18 was lower than that observed in 

round 17 (Figure 3B) with estimated between-round R of 0.96 (0.95–0.97) in those aged 17 

years and under, 0.96 (0.95–0.96) in those aged 18 to 54 years, and 0.96 (0.96–0.97) in 

those aged 55 years and older, all with <0.01 posterior probability that R>1 (Table S2). 

Weighted prevalence also fell during round 18 among those aged 5 to 17 years with within-

round R of 0.79 (0.74–0.84) and those aged 18 to 54 years with within-round R of 0.92 

(0.89–0.96) and <0.01 posterior probability that R>1. However, within-round 18 trends in 

those aged 55 years and older suggested a level or increasing prevalence with within-round 

R of 1.04 (1.00–1.09) and 0.96 posterior probability that R>1 (Figure 3C). 

 

Weighted prevalence fell in all regions between round 17 and round 18 (with <0.01 

posterior probability that between-round R>1) except in South East and South West (Tables 

S2-S3A, Figure 3D). Weighted prevalence in round 18 remained high, ranging from 2.33% 

(1.88–2.87) in North East to 3.20% (2.92–3.52) in London and 3.33% (3.04–3.66) in South 

East (Table S3A, Figure 3D). At lower-tier local authority level, of the 10 highest smoothed 

estimates of prevalence based on a nearest neighbour method, six were in London 

(Lambeth, Croydon, Sutton, Merton, Camden, Wandsworth) and four in South West (Bath 

and North East Somerset, City of Bristol, South Gloucestershire, North Somerset), (Figure 

3E).  

 

Determinants of SARS-CoV-2 swab-positivity 
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We found higher weighted prevalence in (i) larger households compared to single-person 

households, (ii) households with one or more children compared to households without 

children, (iii) those having been in contact with a (confirmed or suspected) COVID-19 case 

compared to those without such contact, (iv) those not shielding, and (v) those reporting 

‘classic’ COVID-19 or any symptoms in the month prior to swabbing compared to those not 

reporting any symptoms (Table S3B). In multivariable logistic regression we found elevated 

risk of swab positivity in healthcare or care home workers (vs other non-essential workers) 

with mutually adjusted OR of 1.18 (1.02–1.36), and in participants living in households with 

one or more children (vs household without children) with mutually adjusted OR of 1.35 

(1.19–1.53) (Table S4).  

Discussion 

This eighteenth round of the REACT-1 study during February 2022 was undertaken following 

the rapid and almost complete replacement of Delta by Omicron variant in England in 

December 2021 and January 2022. Infection rates remain higher than recorded in REACT-1 

at any time during the pandemic except at the peak of Omicron infections in early January 

2022, and are almost double those observed in January 2021 during the second wave.  

Although infection rates fell overall in February 2022, there was a concerning trend of level, 

or possibly increasing, prevalence at older ages (55 years and older) during round 18. This 

may feed through into higher rates of symptomatic infections and hospitalisations among 

this vulnerable group, despite the protection conferred by their high levels of vaccination. 

Notably, following a decline in hospitalisations in England from a peak around 9 January 

2022, hospitalisations have begun to rise again from around 26 February, toward the end of 

round 18 25. It will be important to continue to monitor infections, and hospitalisations, 

among older people, many of whom will have received a booster dose of vaccine 4 to 5 

months earlier, with evidence suggesting waning of immunity a few weeks post booster 

dose 26. In this regard, the UK government has announced a fourth dose of vaccine will be 

offered to vulnerable people, including those over the age of 75 years, from spring 202227, 

following a similar policy of administration of fourth doses in Israel28. In addition, the 

government’s removal of all  domestic legal restrictions concerning COVID-19 in England on 

24 February 20222 was widely anticipated in the weeks before, which may have led to 

https://paperpile.com/c/L0qZl4/XMTb
https://paperpile.com/c/L0qZl4/oqqx
https://paperpile.com/c/L0qZl4/DGuy
https://paperpile.com/c/L0qZl4/MP4i
https://paperpile.com/c/L0qZl4/eySt
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increased population mixing across ages, and contributed to the observed infection and 

hospitalisation rates. 

The third wave of infections in England due to Omicron was initially driven by BA.1, but by 

10 January 2022, 53 sequences of the Omicron sublineage BA.2 had been identified in the 

UK29. BA.2 is widespread globally and has been phylogenetically divided into five groups30. A 

risk assessment for BA.2 published by the UK Health Security Agency (UKHSA) on 23 

February 2022 reported, with high confidence, that BA.2 had a growth rate advantage 

compared to BA.131. In round 17 of the REACT-1 study (between 5 and 20 January 2022) we 

reported a growth rate advantage for BA.2 compared to BA.1 and BA.1.1 (combined) with 

an additive R advantage of 0.46 (95% CI: 0.10–0.92), despite the small number (19) of BA.2 

samples in the REACT-1 data at that time14. Our round 18 data based on sequencing of 

positive swabs and now with over 300 BA.2 cases strongly support this observation of a 

growth rate advantage for BA.2 compared with other Omicron sublineages. We estimate 

that by 21 February 2022, nearly 50% of all Omicron infections were BA.2. We also detected 

one instance of AY.39 Delta sublineage which may be a recent importation.  

UKHSA has reported, with moderate confidence, that the transmissibility of BA.2 rather than 

its immune evasion were driving its growth rate advantage. This is supported by subsequent 

antigenic characterisation indicating that the BA.1 and BA.2 sublineages are antigenically 

equidistant from wildtype SARS-CoV-232. In our own data, the lower Ct values (higher viral 

load) for BA.2 compared with BA.1 and BA.1.1 could indicate that BA.2 infections are more 

recent and/or that the higher viral loads are leading to greater transmissibility33,34. 

Furthermore, UKHSA reported, with moderate confidence, that the severity of BA.2 was 

similar to that of BA.131, which is associated with lower rates of hospitalisation and deaths 

during the Omicron wave relative to those during the first wave (wildtype) and second wave 

(Alpha) in England14.  

Our data indicate a geographical divide in BA.2 Omicron infections, with more infections due 

to BA.2 in the south compared to the north of the country. We found the highest proportion 

of BA.2 (among Omicron infections) in London where the initial Omicron epidemic in 

England took off in December 20214. The highest prevalence of infection at local area level 

was also found in London. The reasons for this are unclear but may reflect higher levels of 

https://paperpile.com/c/L0qZl4/TOEys
https://paperpile.com/c/L0qZl4/9WY8
https://paperpile.com/c/L0qZl4/vY0I
https://paperpile.com/c/L0qZl4/Wudj
https://paperpile.com/c/L0qZl4/W9Yh
https://paperpile.com/c/L0qZl4/SL9o+Idfw
https://paperpile.com/c/L0qZl4/vY0I
https://paperpile.com/c/L0qZl4/Wudj
https://paperpile.com/c/L0qZl4/PeZq
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social interactions in the capital following announcements to end all domestic legal 

restrictions related to COVID-19, including a return to the workplace. Our observation of 

increased risk of infection among healthcare and care home workers reflects experience “on 

the ground” of high levels of absenteeism for COVID-19 among healthcare staff during the 

peak of the Omicron epidemic35.  

Our study has limitations. We have observed a slow decline in response rates since the 

beginning of the study, from approximately 30% returning swabs with valid RT-PCR test 

results in round 1 (1 May to 1 June 2020) to 12.2% in round 17 (5 to 20 January 2022). To 

improve response rates and make the study more representative we included a small 

monetary incentive in round 18 among those aged 13 to 44 years, following a successful 

pilot. This had the result of more than doubling response rates at these ages, giving an 

overall response rate of 15.0%. We used rim weighting to correct the sample to the 

characteristics of the base population16. Unlike in previous rounds, the rim weighting 

correction led to only small changes in round 18 between the unweighted and weighted 

prevalence, reflecting the improved representativeness of the obtained sample.  

In conclusion, we report continued high prevalence of SARS-CoV-2 infections during 

February 2022 as the Omicron wave in England has persisted. The ongoing replacement by 

BA.2 of other Omicron sublineages demonstrates a transmission advantage for BA.2 which 

may be contributing to the high rates of infection, alongside the opening up of society as all 

domestic legal restrictions related to COVID-19 in England were lifted. Of some concern is 

the recent uptick in hospitalisations in England which may reflect the level or increasing 

rates of infection in older people in the most recent data. Continued surveillance of 

infection and hospitalisation rates is required to evaluate whether these trends continue in 

the future. 
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Tables and Figures 

 

Table 1. Proportion of each of the N=1,194 SARS-CoV-2 Omicron sublineages detected in positive samples obtained to 21 February 2022 with at least 50% 
genome coverage from round 18. One Delta sublineage (AY.39) was also determined. Results are based on 1,392 positive sequenced samples. For each 
Omicron sublineage, distribution of Ct values is summarised by its median and interquartile range, and distributions are compared across sublineages using 
a non-parametric Kruskal-Wallis test. Corresponding p-values are reported. 
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Figure 1. Flow chart showing numbers of participants in round 17 (5-20 January 2022) and round 18 

(8 February - 1 March 2022) of REACT-1. 
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Figure 2-A. Daily proportion of BA.2 (vs BA.1 or BA.1.1) infections among positive swabs with 

determined lineage and at least 50% genome coverage in round 17 and round 18 for 

samples obtained to 21 February 2022. Point estimates are represented (dots) along with 

95% confidence intervals (vertical lines). Smoothed estimates of the proportion are also 

shown (solid line) together with their 95% credible intervals (shaded regions)  
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Figure 2B. Regional proportion of BA.2 infections among positive swabs with determined 

lineage and at least 50% genome coverage in round 18 for samples obtained to 21 February 

2022. Point estimates are represented (bars) along with 95% confidence intervals (vertical 

lines)  



 

24 

 

Figure 2C. Distribution of Ct values for the N gene (left) and E gene (right) in swab-positive 

samples from round 18 obtained to 21 February 2022. For each of the three determined 

Omicron sublineages (BA.1, BA.1.1 and BA2) separately, distributions of Ct values are 

plotted for those reporting at least one symptom in the month prior to swabbing (orange), in 

those reporting any of the classic symptoms – loss or change of sense of smell or taste, 

fever, new persistent cough (red) – and those not reporting any symptoms (blue). 

Comparison of the distribution of Ct values in those reporting symptoms (any or at least one 

of the classic four COVID-19 symptoms) and those not reporting any symptoms was done 

using a Kruskal-Wallis test, and we report the corresponding p-value.  
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Figure 3A. Comparison of an exponential model fit to round 18 (blue), an exponential model 

fit to round 17 and round 18 (red) and a P-spline model fit to all rounds of REACT-1 (black, 

shown here only for rounds 16, 17 and 18). Shaded red region shows the 95% posterior 

credible interval for the exponential models, and the shaded grey region shows 50% (dark 

grey) and 95% (light grey) posterior credible interval for the P-spline model. Results are 

presented for each day (X axis) of sampling for round 16, round 17 and round 18 and the 

weighted prevalence of swab-positivity is shown (Y axis) on a log scale. Weighted 

observations (black dots) and 95% confidence intervals (vertical lines) are also shown. 
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Figure 3B. Weighted prevalence of swab-positivity by age group for round 17 and round 18. 

Bars show the prevalence point estimates (grey for round 17 and orange for round 18), and 

the vertical lines represent the 95% confidence intervals. 
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Figure 3C. Comparison of P-spline models fit to SARS-CoV-2 swab-positivity data from all 

rounds of REACT-1 for those aged 17 years and under (red), those aged 18 to 54 years 

inclusive (blue) and those aged 55 years and over (green). Shaded regions show 50% (dark 

shade) and 95% (light shade) posterior credible interval for the P-spline models. Results are 

presented for each day (X axis) of sampling for round 16, round 17, and round 18 and the 

prevalence of swab-positivity is shown (Y axis) on a log scale. Weighted observations (dots) 

and 95% confidence intervals (vertical lines) are also shown. 
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Figure 3D Weighted prevalence of swab-positivity by region for round 17 and round 18. Bars 

show the prevalence point estimates (grey for round 17 and orange for round 18), and the 

vertical lines represent the 95% confidence intervals. 
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Figure 3E. Neighbourhood smoothed average SARS-CoV-2 swab-positivity prevalence by 

lower-tier local authority area for round 18. 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 for the whole of 

England. 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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Supplementary material 

Table S1. Unweighted and weighted prevalence of swab-positivity from REACT-1 across rounds 1 to 18. 

 
 



 

2 

Table S2. Table of growth rates, reproduction numbers and doubling/halving times from exponential model fits on data from round 17 (5 to 20 
January 2022) and round 18 (8 February to 1 March 2022) 

 
Table S3A. Weighted prevalence of SARS-CoV-2 swab-positivity in round 17 and round 18 by sex, age, region, urban status, employment 
type, and ethnic group. 



 

3 

 
Table S3B. Weighted prevalence of SARS-CoV-2 swab-positivity in round 17 and round 18 by household size, number of children in the 
household, contact with a COVID-19 case, protective behaviours, symptom status and neighbourhood deprivation. 
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Table S4. Multivariable logistic regression for round 18. Results are presented as Odds 
Ratios (95% confidence interval) adjusted for age and sex and additionally for region and all 
other variables (mutually adjusted OR). 
 
 

 
 

 

 

 


