Additional File 1
Supplementary Table 1. Age distribution of people living and working in an average local male prison.
	Population structure

	Age group
	People living in prisons
	Prison staff

	0-4
	0.0000
	0.0000

	5-9
	0.0000
	0.0000

	10-14
	0.0000
	0.0000

	15-19
	0.0643
	0.0658

	20-24
	0.1238
	0.0658

	25-29
	0.1869
	0.0658

	30-34
	0.1663
	0.1171

	35-39
	0.1663
	0.1171

	40-44
	0.0892
	0.1097

	45-49
	0.0892
	0.1097

	50-54
	0.0394
	0.1354

	55-59
	0.0394
	0.1354

	60-64
	0.0115
	0.0196

	65-69
	0.0115
	0.0196

	70-74
	0.0061
	0.0196

	75+
	0.0061
	0.0196



Epidemiological input parameters
The susceptibility to infection upon contact and the probability of clinical symptoms on infection were taken from Davies et al. 2020 (1). To estimate the infection-hospitalisation risk and infection-fatality risk associated with the Delta variant, we used the absolute risk of hospital admission for after a positive test and death within 28 days after a positive test (2). To estimate IHR and IFR for those aged 75 and over, the mean of estimates for the 70-79 and 80+ agebands was weighted using 2022 population projections for England and Wales (3). 
The proportion of hospitalised cases requiring ICU admission was taken from Docherty et al. 2020 (4). 
Supplementary Table 2. Input data on age-specific susceptibility to infection and severity of disease.
	Age group
	Susceptibility to infection on contact
	Probability of clinical symptoms given infection 
	IHRs (%)
	IFRs (%)

	0-4
	0
	0.2904
	1.0
	0.003

	5-9
	0
	0.2904
	1.0
	0.001

	10-14
	0
	0.2070
	0.7
	0.001

	15-19
	0.3815
	0.2070
	0.7
	0.003

	20-24
	0.7860
	0.2676
	1.5
	0.006

	25-29
	0.7860
	0.2676
	1.5
	0.013

	30-34
	0.8586
	0.3284
	2.6
	0.024

	35-39
	0.8586
	0.3284
	2.6
	0.040

	40-44
	0.7981
	0.3979
	3.4
	0.075

	45-49
	0.7981
	0.3979
	3.4
	0.121

	50-54
	0.8167
	0.4863
	4.9
	0.207

	55-59
	0.8167
	0.4863
	4.9
	0.323

	60-64
	0.8785
	0.6307
	7.1
	0.456

	65-69
	0.8785
	0.6307
	7.1
	1.075

	70-74
	0.7383
	0.6907
	12.5
	1.674

	75+
	0.7383
	0.6907
	14.6
	11.64



Supplementary Table 3. Additional epidemiological parameters
	Parameter
	Value
	Distribution
	Source

	Latent period (E to Ip and E to Is; days)
	4.0
	gamma
	Davies et al. 2020

	Duration of preclinical infectiousness (Ip to Ic; days)
	1.5
	gamma
	Davies et al. 2020

	Duration of clinical infectiousness (Ic to R; days)
	3.5
	gamma
	Davies et al. 2020

	Duration of subclinical infectiousness (Is to R; days)
	5.0
	gamma
	Davies et al. 2020

	Delay from onset to hospitalisation (days)
	7.0
	gamma
	Davies et al. 2020

	Duration of hospitalisation in ICU bed (days)
	10.0
	gamma
	Davies et al. 2020

	Proportion of cases that require ICU admission
	0.17
	fixed
	Docherty et al. 2020

	Delay from onset to death (days)
	22.0
	gamma
	Davies et al. 2020



Discounting QALYs
The spreadsheet tool developed by Briggs et al. builds on standard life table methods and adjusts for the impact of comorbidities on mortality and quality of life (5). A standardised mortality ratio (SMR) term is applied to the underlying death rate: here assumed to be 2.3 for those who are incarcerated based on the SMR reported for male prisons in Scotland (6). An SMR of 2 was assumed for the staff population.
Quality-adjusted life expectancy was adapted to account for assumed higher prevalence of comorbidities among those who have died from COVID-19, using a parameter qCM, which refers to the health-related quality of life for a person with a comorbidity associated with increased risk of COVID-19 compared to a person without (5). For example, it has been estimated that those with asthma, heart disease and hypertension have 88%, 82% and 93% of the quality of life of those without these conditions (7). qCM was assumed to be 90%, as a conservative estimate for the reduced quality of life of people at increased risk of COVID-19. 
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Supplementary Figure 1. Incidence of new clinical cases over time under each vaccination scenario, if vaccination is introduced at the start of an outbreak. 
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Supplementary Figure 2. Incidence of new clinical cases over time under each vaccination scenario, if vaccination is introduced at the start of an outbreak and administered at a rate of 50 doses per day.
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Supplementary Figure 3. Independently varying vaccine uptake between 30% and 90% among staff and individuals who are incarcerated. 
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Supplementary Figure 4. Sensitivity of estimated total QALY loss averted under each vaccination scenario to variation in parameters.
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Supplementary Figure 5. Change in cases averted over one year with change in resident turnover, efficacy against disease (2nd dose), duration of vaccine immunity and duration of natural immunity.
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Supplementary Figure 6. Sum of clinical cases over five years when vaccine and natural immunity are assumed not to wane vs. waning of natural immunity of 16% over one year and waning of vaccine immunity of 19% over six months.
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Supplementary Figure 7. Incidence of new clinical cases over five years under each vaccination scenario, including uncertainty captured using probabilistic sensitivity analysis.
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Supplementary Figure 8. Cases over one year in an average local male prison, by sub-population, under each of seven vaccination scenarios.
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Supplementary Figure 9. QALY loss over one year in an average local male prison, by sub-population, under each of seven vaccination scenarios.
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Supplementary Figure 10. Deaths over one year in an average male prison, by sub-population, under each of seven vaccination scenarios.
When cases, QALY loss and deaths are broken down by sub-population, some strategies result in increased health burden in the sub-populations that are unvaccinated. This likely results from the high population turnover: if the force of infection is decreased in the vaccinated population leading a lower but broader peak, this leads to a longer time period over which infected individuals from the vaccinated sub-population(s) are interacting with the unvaccinated sub-population(s). As these unvaccinated sub-populations are constantly replenished with new susceptible individuals, this leads to a higher number of cases overall. This phenomenon is not observed if population turnover is assumed to be zero in all sub-populations. This is driven in part by the way the model is set up, given that it is assumed that all new residents and staff are either susceptible or vaccinated, but not recovered. However, it remained the case if population turnover was lower, but not zero – which could be a proxy for assuming that only a certain proportion of new residents or staff are susceptible. 
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