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Secure Anonymised Information Linkage (SAIL) Databank

• Aim: to assess the impact of socioeconomic status on COVID-related outcomes in Wales

• E-cohort for residents alive and living in Wales on 1st January 2020 with follow-up to 31st March 2021

• Anonymised routinely collected data including linked demographic, primary and secondary care data for
80% of the population

• 2,319,185 definitive COVID PCR test results were recorded (2,140,051 negative, 179,134 positive) for
899,107 individuals

WIMD Most Deprived 2nd Most 
Deprived

Mid Deprived 2nd Least 
Deprived

Least Deprived

n 201,196 191,721 167,997 163,559 174,634 

Mean age (SD) 37.1 (21.7) 39.0 (22.1) 40.0 (22.5) 40.8 (22.7) 40.5 (22.9)

Male (%) 90,566 (45.0%) 86,066 (44.9%) 75,602 (45.0%) 73,410 (44.9%) 80,278 (46.0%)

Median Charlson
score (IQR)

7 (4, 14) 7 (4, 14) 8 (4, 14) 8 (4, 14) 8 (4, 14)

Median BMI 
(IQR)

28.4 (24.1, 33.6) 28.1 (24.1, 33) 27.6 (23.7, 32.2) 27.3 (23.5, 31.8) 26.8 (23.3, 31.0)

Mortality (%) 5524 (2.7%) 5542 (2.9%) 5034 (3.0%) 4863 (3.0%) 4860 (2.9%)

PCR, Polymerase chain reaction; WIMD, Welsh Index of Multiple Deprivation



Mortality - Most deprived communities

*compared to mid deprived communities adjusted for age, gender, Charlson score, and BMI 
N.B. there is no difference in mortality for 2nd most deprived compared to mid deprived communities

Estimated 
hazard ratio

Confidence 
interval

Estimated 
hazard ratio

Confidence 
interval

* *



Mortality – Least deprived communities

Estimated 
hazard ratio

Confidence 
interval

Estimated 
hazard ratio

Confidence 
interval

*compared to mid deprived communities adjusted for age, gender, Charlson score, and BMI 
N.B. there is no difference in mortality for 2nd least deprived compared to mid deprived communities

* *



*compared to mid deprived communities adjusted for age, gender, Charlson score, and BMI;
IRR, Incidence Rate Ratio; CI, Confidence Interval; WIMD, Welsh Index of Multiple Deprivation

Hospitalisation

• Total number of admissions = 469,531; total number of individuals admitted = 204,918

IRR (95% CI)* Length of stay Number of admissions

WIMD COVID-related
admissions

Non-COVID
admissions

COVID-related
admissions

Non-COVID
admissions

Most Deprived 0.97 (0.84, 1.11) 1.06 (0.98, 1.14) 1.49 (0.84, 2.64) 0.91 (0.54, 1.52)

2nd Most Deprived 0.99 (0.86, 1.13) 1.05 (0.97, 1.13) 1.25 (0.69, 2.27) 1.18 (0.69, 2.01)

2nd Least Deprived 1.05 (0.92, 1.20) 0.95 (0.88, 1.02) 0.98 (0.62, 1.56) 0.89 (0.57, 1.40)

Least Deprived 0.89 (0.78, 1.02) 0.91 (0.84, 0.98) 1.10 (0.70, 1.73) 1.08 (0.67, 1.75)

• 9% reduction in mean length of stay of non-COVID-19 related admissions for least deprived communities*.

• No difference in length of stay for COVID-related admissions, and number of COVID-related and non-COVID
admissions for most, 2nd most, 2nd least and least deprived communities*.



Discussion

• Summary of findings

• Most deprived communities with a positive and negative COVID-19 test appeared to have up to 20%
and up to 50% increased risk of death, respectively, compared to mid deprived communities*

• Least deprived communities with a positive and negative COVID-19 test appeared to have up to 40%,
and up to 25% decreased risk of death, respectively, compared to mid deprived communities*

• There appeared to be a 9% reduction in mean length of stay for non-COVID-19 admissions in the least
deprived communities compared to mid deprived communities*

• There did not appear to be a difference in the length of stay for COVID-19 admissions, or number of all-
cause hospital admissions between different socio-economic communities*

• Important lessons learned from COVID-19

• Importance of the availability and subsequent analysis of e-cohorts including anonymised, linked,
routinely collected healthcare data at a population level

• to rapidly assess health inequalities, health services, epidemiology and outcomes of COVID-19 to
improve patient care and health-related outcomes

• no additional burden to the NHS at a time when resources are particularly scarce

*having adjusted for age, sex, comorbidities, and BMI.
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Introduction of 
whole care home 
testing in England

Wave 1: Number of deaths in care home residents from 28/12/19 
– 12/6/20, England and Wales

SOURCE: ONS



VIVALDI-1 survey – study design
• Collaboration between UCL, ONS, DHSC and PHE

• Telephone survey of care home managers (26 May – 19 June) 

• English care homes mainly providing dementia care or care to  > 65 years 

• Outcomes:

- Self-reported confirmed infections*

- Risk factors for infection, outbreaks and large outbreaks#

*Number of confirmed cases reported to the care home since the start of the pandemic as a proportion of the total ; # > one third of staff/residents 
infected or at least 20 cases per care home

Telephone 
interviews (Ipsos

MORI)

Ingest data into 
NHS Foundry

Linkage to Pillar 
2 test results

Statistical 
analysis

Policy makers



Main risk factors for SARS-CoV-2 infection & outbreaks

Shallcross et al. Lancet Healthy Longevity 2021; https://doi.org/10.1016/ S2666-7568(20)30065-9

Weighted period prevalence 
of SARS-CoV-2 (wave 1):

RESIDENTS (n=160,033):  
10.5 % (9.9-11.1%)

STAFF (n=248,594):
3.8% (3.4-4.2%)



Blood - baseline

Blood – 6 weeks

Blood – 12 weeks

Blood – 6 months

Blood – 12 months

Staff: weekly (P2) 

LINKED RESEARCH 
DATASET

OUTCOMES
Hospital admissions, 

Mortality

CARE HOME RESIDENTS & STAFF

Serum and plasma PCR Testing (Pillars 2 & 1)#

Antibody testing & cross-
validation

Cellular immunity
Proteomics

Residents: monthly (P2)

Outbreaks/ hospital 
admissions (P1)

Care Home Dataset

Resident identifiers*
Participating staff identifiers*
Infection control data
Staff turnover
Care home characteristics
Building layout
Ventilation & heating

# data available from March 1st; *enables linkage between datasets



Number of PCR positive tests in staff and residents from care 
homes participating in VIVALDI March 2020-Jan 2021

Study follow-up period

First infection



Seroprevalence and risk of PCR-positive infection 
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Number of people Number with antibodies

STAFF

33%
29%

RESIDENTS

N=682

N= 1429

In an average 4 week period between Oct 2020 and 
Feb 2021 

6.9% antibody-
negative residents 
will get COVID-19

<1% of antibody-
positive residents will 

get COVID-19

Adjusted HR for PCR-positive infection in antibody-positive 
versus antibody-negative residents is 0.15 (95% CI: 0.05-0.44) 

Krutikov et al. Lancet Healthy Longevity 2021



the fact that care homes are the kind of Cinderella of the whole system of social care and 
perhaps there needs to be a link be a link between social care and health like there used 
to be. The relevance of these studies is very very important as it shows that they are not 
forgotten.”
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