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Supplementary material 

Appendix A: Model Inputs 

Table S.1: Dwelling occupancy by tenure (2017) 

Tenure 
Distribution of 

dwellings  
Number of dwellings 

Total number of 

inhabitants 

Owner-occupied 62.4% 14,809,164 34,061,078 

Private rented 20.5% 4,865,190 11,189,937 

Local authority 6.8% 1,613,819 3,711,784 

Housing association 10.3% 2,444,461 5,622,261 

Total 100% 23,732,635 54,585,061 

Tenure Non-decent homes 
Usable floor area 

<90m2 
Any damp problem 

Owner-occupied 19.7% 46.7% 2.7% 

Private rented 26.8% 75.8% 8.2% 

Local authority 12.6% 91.2% 6.0% 

Housing association 12.6% 88.5% 3.9% 
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Table S.2: Health condition related model inputs 

Condition  Prevalence  Source 

Asthma 8.9% [10] 

COPD 2.0% [11] 

Allergic rhinitis 10% [12] 

GAD 4.4% [13] 

Condition  Annual cost Source 

Asthma £672 [14, 15] 

COPD £1,382 [16] 

Allergic rhinitis £373 [17] 

GAD £911 [13] 

Abbreviations: COPD, continuous obstructive pulmonary disease; GAD, generalized anxiety 

disorder 

Table S.3: Cost inputs (asthma and COPD) 

Health state 

(asthma) 

Unit costs 

(weekly) 
Exacerbations 

Duration of 

exacerbation 

(week) 

Weeks spent in 

health state 
Source 

Controlled  £12.23 N/A N/A 51.38 

[14, 15] 

Uncontrolled £46.61 N/A N/A 0.50 

Moderate 

exacerbation 
£72.57 0.10 1 0.10 

Severe 

exacerbation 
£669.95 0.01 2 0.02 

Disease 

severity 

(COPD)  

Prevalence Monthly cost  

Non-severe 

exacerbation 

rate (monthly) 

Severe 

exacerbation 

rate (monthly) 

Source 

Mild 17.1% £43.15 0.05 0.01 

[16, 18] 
Moderate 52.2% £43.15 0.05 0.01 

Severe 25.5% £90.55 0.06 0.02 

Very severe 5.2% £149.53 0.07 0.03 

The weekly cost of asthma was sourced from a NICE technology appraisal for eosinophilic 

asthma (TA479) [14]. No data were identified on the number of weeks per year an individual with 

asthma will spend with symptoms of varying severity. The duration of asthma of a severe or 

moderate exacerbation was sourced from TA479. The average annual number of exacerbations an 

individual with asthma will have (0.11) was sourced from a retrospective cohort study describing 

asthma exacerbation frequency and risk [15]. However, this study did not inform the distributional 

split of these exacerbations between moderate or severe. Therefore, it was assumed that the majority 

of exacerbations would be moderate (0.1) and only a small proportion severe (0.01). It was assumed 

that patients would spend 0.5 weeks a year with uncontrolled asthma and would have controlled 

asthma for the remainder of the year. The number of weeks spent in each health state, per year, was 

multiplied by the weekly unit cost to generate an annual unit cost per person with asthma of £672 

(Table A1).  

The proportion of people with COPD at each level of disease severity was sourced from a study 

informed by a large database of primary care COPD patients in the UK [19]. The monthly costs 

associated with the treatment of severe and non-severe exacerbations were £4,071 and £129 

respectively. These costs were extracted from a cost-utility study of COPD in the UK [16], and were 
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multiplied by 12 to generate annual costs. A weighted average of these costs, based on the 

distribution of severity across patients with COPD, was calculated to generate an annual unit cost 

per person of £1,382 (Table A1). Due to a lack of alternative information, it was assumed that the 

monthly cost would be equivalent for people with mild and moderate COPD. Similarly, the non-

severe and severe exacerbation rates were assumed to be equivalent between those with mild and 

moderate COPD. 

Table S.3: Derivation of five-year discount rate 

 Year 1 Year 2 Year 3 Year 4 Year 5 Total 

No discounting 1.00000 1.00000 1.00000 1.00000 1.00000 5.00000 

Discounting 1.00000 0.96618 0.93351 0.90194 0.87144 4.67308 

Ratio      0.93462 
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Appendix B: Two-way sensitivity analysis 

Asthma 

 

Figure S.1: Incremental total cost varying the effectiveness and cost of the intervention across England over five years; low risk; 50% implementation rate; non-decent homes (asthma) 

 
Figure S.2: Incremental total cost varying the effectiveness and cost of the intervention across England over five years; low risk; 50% implementation rate; usable floor area <90m2 (asthma) 
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Figure S.3: Incremental total cost varying the effectiveness and cost of the intervention across England over five years; low risk; 50% implementation rate; any damp problem (asthma) 

COPD 

 
Figure S.4: Incremental total cost varying the effectiveness and cost of the intervention across England over five years; extreme risk; 100% implementation rate; non-decent homes (COPD) 
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Figure S.5: Incremental total cost varying the effectiveness and cost of the intervention across England over five years; extreme risk; 100% implementation rate; usable floor area <90m2 (COPD) 

 
Figure S.61: Incremental total cost varying the effectiveness and cost of the intervention across England over five years; extreme risk; 100% implementation rate; any damp problem (COPD) 



Int. J. Environ. Res. Public Health 2021, 18, 1679 18 of 14 
 

 

 
Figure S.7: Incremental total cost varying the effectiveness and cost of the intervention across England over five years; low risk; 50% implementation rate; non-decent homes (COPD) 

 
Figure S.82: Incremental total cost varying the effectiveness and cost of the intervention across England over five years; low risk; 50% implementation rate; usable floor area <90m2 (COPD) 
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Figure S.93: Incremental total cost varying the effectiveness and cost of the intervention across England over five years; low risk; 50% implementation rate; any damp problem (COPD) 

Allergic rhinitis 

 
Figure S.104: Incremental total cost varying the effectiveness and cost of the intervention across England over five years; extreme risk; 100% implementation rate; non-decent homes (allergic rhinitis) 
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Figure S.11: Incremental total cost varying the effectiveness and cost of the intervention across England over five years; extreme risk; 100% implementation rate; usable floor area <90m2 (allergic 

rhinitis) 

 
Figure S.12: Incremental total cost varying the effectiveness and cost of the intervention across England over five years; extreme risk; 100% implementation rate; any damp problem (allergic rhinitis) 
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Figure S.13: Incremental total cost varying the effectiveness and cost of the intervention across England over five years; low risk; 50% implementation rate; non-decent homes (allergic rhinitis) 

 
Figure S.14: Incremental total cost varying the effectiveness and cost of the intervention across England over five years; low risk; 50% implementation rate; usable floor area <90m2 (allergic rhinitis) 
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Figure S.155: Incremental total cost varying the effectiveness and cost of the intervention across England over five years; low risk; 50% implementation rate; any damp problems (allergic rhinitis) 

GAD

 
Figure S.16: Incremental total cost varying the effectiveness and cost of the intervention across England over five years; extreme risk; 100% implementation rate; non-decent homes (GAD) 
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Figure S.17: Incremental total cost varying the effectiveness and cost of the intervention across England over five years; extreme risk; 100% implementation rate; usable floor area <90m2 (GAD) 

 
Figure S.18: Incremental total cost varying the effectiveness and cost of the intervention across England over five years; extreme risk; 100% implementation rate; any damp problem (GAD) 
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Figure S.19: Incremental total cost varying the effectiveness and cost of the intervention across England over five years; low risk; 50% implementation rate; non-decent homes (GAD) 

 
Figure S.20: Incremental total cost varying the effectiveness and cost of the intervention across England over five years; low risk; 50% implementation rate; usable floor area <90m2 (GAD) 
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Figure S.216: Incremental total cost varying the effectiveness and cost of the intervention across England over five years; low risk; 50% implementation rate; any damp problem (GAD) 

 


