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Modelling the COVID-19 epidemic; the Reproduction Number
and other indicators

Current estimate of Rt (new positive tests): 1.05 – 1.25 (7 days previous 0.70-0.90)

Current estimate of Rt (hospital admissions): 0.90 – 1.10 (7 days previous 0.95-1.15)

7 day incidence based on new positive tests: 1509 / 100k (7 days previous 1214)

14 day incidence based on new positive tests: 2700 / 100k (7 days previous 3389)

7 day average of total positive individuals (pillar 1/2): 11.2% (7 days previous 11.0%)

7 day average Pillar 2 test positivity: 33.3% (7 days previously 19.1%)

7 day daily average tests completed: 33,445 (7 days previous 32,085)

Number of new positive tests in over 60s in last 7 days: 1844 (7 days previous 1858)

Proportion of total positive tests occurring in over 60s: 6.2% (7 days previous 7.9%)

COVID-19 +ve hospital admission in last week: 374 (7 days previous 364)

Number of COVID-19 inpatients: 440 (7 days previous 448)

COVID-19 +ve ICU patients: 23 (7 days previous 28)

Case numbers reached a new baseline about ten days ago after the testing policy

change and have been rising steadily since then, with an increase of around 24% in

the last week. Percentage positivity has also risen slightly in the last week in the

context of roughly steady testing, suggesting that there is an increase in community

transmission driven by spread primarily in school age children. There is also an

increase in cases in the 30-50 age groups which is likely to reflect mainly secondary

household spread. Numbers in older individuals are steady. Previous modelling

indicates that we are likely to be beyond the initial peak of case numbers for the

omicron wave, and current data remains compatible with this. However, we are on the

upslope of a secondary wave at present following the return of schools, and this has

yet to peak.

The ONS survey results (summarised below) suggest that between 1 in 15 and 1 in 20

of the NI population tested positive for the virus in the week up to 15th January, which

remains around peak levels. Assuming an infectious period of 7 days this indicates

around 15000 - 18000 cases per day, between the central and pessimistic scenarios

presented in mid-December.

While omicron is mainly BA-1 lineage, a growing percentage are the BA-2 strain; in the

most recent week 7.7% of omicron cases were BA-2. Early evidence suggests that BA-
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2 may be more transmissible than the dominant BA-1 lineage and therefore may in due

course become dominant. There is still some delta virus (<5% cases) which is likely to

decline slowly and which is contributing disproportionately to the number of severely

ill patients in hospital.

Hospital admissions have fluctuated in the last week and remain roughly steady.

COVID bed occupancy as a result of community acquired infection has decreased

modestly, while nosocomial cases have risen meaning that overall occupancy remains

steady. ICU occupancy and hospital deaths continue to fall slowly. ICU occupancy is

still predominantly a result of delta infection.

Omicron severity appears to be substantially reduced compared with delta (closer to

80% reduction than 20%) and current measures will be sufficient to maintain peak

hospital numbers at a significantly lower level than last January. We do not anticipate

much rise in either ICU occupancy or deaths from current levels based on available

data.

Very high levels of community transmission may result in significant staff absences

with the potential to reduce capacity in Health and Social Care as well as in other

areas.

During the most recent period of the ONS survey (09th to 15th January), it was estimated that

104,300 people had COVID-19 (95% credible interval: 89,300 to 120,600). This equates to

5.68% (95% credible interval: 4.87% to 6.57%) of the population in Northern Ireland or

around 1 in 20 people (95% credible interval: 1 in 15 to 1 in 20).
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NI, UK and Republic of Ireland comparison

COVID prevalence decreased across most of the common travel area (CTA) with the

exception of Northern Ireland which has now the highest reported incidence in the CTA.

There is variation in testing throughout the CTA and data should be interpreted with this in

mind.
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Regional variation in cases-

Prevalence has risen in almost all LGDs in the last week, driven primarily by increases in

school age children. The current increase in cases has not yet peaked.
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Determining the value of Rt

The most common approach to determining Rt during an epidemic is to use mathematical

modelling, in particular a compartmental model using a SIR (susceptible infectious-

recovered) approach or a variation of it. Dozens of such models have been published

and are in use throughout the world; there is no single standard model which everyone

uses.

In addition to the impact of the mathematical model used, the calculated value of Rt is

also influenced by the choice of input variable. Rt calculated for new COVID-19 cases will

not be the same as Rt calculated for hospital admissions, or ICU occupancy, or deaths.

There may be a significant lag (2-3 weeks) before a fall in Rt is apparent depending on

the input variable(s) used.
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The modelling group determines Rt using a bespoke Northern Ireland SIR model. As its

primary input the group uses hospital in-patient admissions with community-acquired

COVID-19, but also uses a range of other inputs. We therefore have several different

values for Rt each day, each of which has a midpoint value and a lower and upper

boundary (95% confidence intervals). In addition a number of academic groups, both in

the UK and ROI, model the COVID-19 epidemic and we have access to their estimates of

Rt for Northern Ireland. Rt can also be determined based on a contact matrix survey, and

this approach may be more reliable when levels of community transmission are very low.

The value of Rt for cases is in the range 1.05-1.25 and for admissions 0.90-1.10.

Trends for Northern Ireland:

The graphs below show trends in cases and test positivity. Case numbers reached a

new baseline about ten days ago after the testing policy change and have been rising

steadily since then, with an increase of around 24% in the last week. Percentage

positivity has also risen in the last week in the context of roughly steady testing,

suggesting that there is an increase in community transmission driven by spread

primarily in school age children. There is also an increase in cases in the 30-50 age

groups which is likely to reflect mainly secondary household spread. Numbers in older

individuals are steady. Previous modelling indicates that we are likely to be beyond the

initial peak of case numbers for the omicron wave at present, and current data remains

compatible with this. However, we are on the upslope of a secondary wave following the

return of schools, and this has yet to peak.

Omicron is the dominant variant at present. While omicron is mainly BA-1 lineage, a

growing percentage are the BA-2 strain; in the most recent week 7.7% of omicron cases

were BA-2. Early evidence suggests that BA-2 may be more transmissible than the

dominant BA-1 lineage and therefore may in due course become dominant. There is still

some delta virus (<5% cases) which is likely to decline slowly and which is contributing

disproportionately to the number of severely ill patients in hospital.
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The following graphs show hospital admissions of COVID positive patients over a rolling

7-day period and the number of hospital inpatients. Hospital admissions have fluctuated in

the last week and remain roughly steady. COVID bed occupancy as a result of community

acquired infection has decreased modestly, while nosocomial cases have risen meaning that

overall occupancy remains steady. ICU occupancy and hospital deaths continue to fall

slowly. ICU occupancy is still predominantly a result of delta infection.
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