
1 

Lowering The UK Domestic Radon Action Level to reduce Radiation-
Induced Lung Cancer in General Population – When And Where Is It 
Cost Effective? 

A.R. Denmana∗∗∗∗, C.J. Groves-Kirkbyb,d, T. Coskeranc, P.S. Phillipsd, 
R.G.M. Crockettd, R. Tornberge 

 
a School of Health, University of Northampton, Northampton, NN2 7AL, UK 
b Medical Physics Department, Northampton General Hospital, Northampton, NN1 5BD, UK 
c University of Northampton, Northampton, NN2 7AL, UK  
d School of Applied Sciences, The University of Northampton, NN2 7AL, UK 
e Radon Centres Ltd, Grove Farm, Moulton, Northampton, NN3 7UF, UK 
 
Abstract. Case studies have shown that radon gas can be present within domestic properties at sufficiently high 
levels that it can significantly increase the risk of lung cancer in occupants. Recently, Darby et al. (2006) have shown 
that this risk exists at radon concentrations as low as 100 Bq·m-3, which is below the UK domestic Action Level of 

200 Bq·m-3. As a result, there have been suggestions that national domestic Action Levels should be reduced. This 
paper considers the benefits and costs of the domestic radon remediation programmes in the UK, when a range of 
Action Levels from 125 Bq·m-3 to 600 Bq·m-3 are applied. The variations of total cost, cost-effectiveness, dose 
reduction and lung cancers saved for each proposed action level, and the proportion of houses over the proposed 
action level, were estimated. The study shows that, for an Action Level above 200 Bq·m-3, a completed domestic 
radon remediation programme in Northamptonshire, where 6.3% of existing houses have initial radon levels over 
200 Bq·m-3, will cost less and will target those most at risk, but will be less cost effective. In addition, a higher Action 
Level leaves a higher residual dose and greater risk of cancer in the population living in unremediated homes. 
Reducing the Action Level below 200 Bq·m-3 will prevent more cancers, but at significantly higher cost. It will be 
less cost-effective, because a significant number of houses with moderate radon levels will be remediated with modest 
health benefit to occupants. The study suggests that a completed radon remediation programme is most cost-effective 
with an action level of around 250 to 300 Bq·m-3. The finding appears to be independent of the percentage of houses 
over the Action Level. This has clear implications for future health policy. 
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1. Introduction  

Naturally occurring radon gas has a variable geographical distribution, and is concentrated in the built 
environment. Radon has been shown to cause increased numbers of lung cancers in miners when present at 
high levels in underground workings [1]. Reviews of the miners’ studies suggest that levels found in some 
homes can give rise to increased lung cancer incidence, and this has been confirmed by recent case control 
studies in South West England [2], and Germany [3]. The current scientific consensus, expressed in the 
BEIR VI report [4], is that the risk of lung cancer has a linear relation with increasing radon exposure, and 
that there is no threshold of risk. Recently, a collaborative analysis of 13 European studies has confirmed 
that there is an increased risk of lung cancer in the range 100 to 200 Bq·m-3, which is consistent with this 
linear interpolation [5]. 

In the UK, the Radiation Protection Division of the Health Protection Agency (formerly National 
Radiological Protection Board (NRPB)) has designated a number of radon Affected Areas [6] where 1% or 
more of the homes have average seasonally corrected radon levels above the UK domestic Action Level 
which is 200 Bq·m-3. Northamptonshire is one such area, with 6.3% of houses having measured radon 
concentrations above the Action Level [7]. Other countries have adopted different Action Levels, and have 
implemented varying strategies to encourage or coerce remediation. The International Commission on 
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Radiation Protection (ICRP) have recommended an Action Level in the range 200 to 600 Bq·m-3  [8], while, 
for example, the Action Level in USA is 148 Bq·m-3, and in Luxemburg is 150 Bq m-3. Ireland has adopted 
200 Bq·m-3 like the UK, while many other European countries use 400 Bq·m-3 for existing homes and 
200 Bq·m-3 for new houses [9]. However, the recent paper by Darby et al. [5] has stimulated discussion 
about the need to reduce the UK Action Level in order to prevent more lung cancers. 

The underlying geology in Northamptonshire is essentially sedimentary rocks, mainly Lower to Middle 
Jurassic. The highest radon levels are found on Upper Lincolnshire Limestone and Glacial sand and gravel, 
where more than 20% of houses can be over the Action Level. Lowest radon levels are found on Oxford 
Clay, Blisworth Clay and Rutland Formation Clay, where less than 1% of houses are over the Action Level. 
The radon is predominantly derived from uranium associated with a layer of phosphatic pebbles at the base 
of the ironstone. The ironstone above is very permeable which results in significant areas in the county 
having raised radon levels in the built environment [10]. The postal area NN6, which includes the village of 
Brixworth, is in the centre of the county where the predominant geology is ironstone, and has 14.65% of 
existing houses with radon concentrations over the Action Level (Figure 1). 

Figure 1: Map of UK, showing location of study areas. 

 

A radon remediation programme in National Health Service (NHS) properties in Northamptonshire has 
been undertaken since 1993, and our group has analysed the outcomes of this and has reported extensively 
on the benefits and costs [11]. Comparable analysis has been applied to domestic properties [12], and 
schools [13] in Northamptonshire, and an overall comparison has been presented [14]. This analysis has 
recently been extended to consider the health benefits in terms of cost per quality-adjusted life-years 
(QALY) [15]. The consequences of changing to higher Action Levels was reviewed by our group, showing 
that, for Northamptonshire at least, an Action Level at 200 Bq·m-3 prevented more lung cancers and was 
more cost-effective than higher Action Levels [16]. Denman et al. extended this work to consider the 
consequences of moving to Action Levels below 200 Bq·m-3 [17], and suggested that the cost per mSv dose 
averted may reach a minimum when the Action Level is set around 200 to 300 Bq·m-3. This paper reviews 
this work with a larger dataset, and considers a subset in an area with a higher percentage of existing houses 
over the Action Level, to test whether the minimum was present and, if so, at what level. 
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2. Materials And Method  

Radon levels in typical UK homes were measured before and after remediation using pairs of etched track 
detectors exposed over a three-month period, one in the living room and one in the main bedroom following 
the NRPB protocol. From the results, a single weighted-average radon level was calculated, using the 
NRPB formula that sums 0.55 of the bedroom value and 0.45 of the living room value. The result was 
seasonally corrected using the NRPB’s correction factors for domestic properties. The number of occupants 
in each house was noted. The average occupancy was taken to be 72%, as calculated from a recent survey 
in Northamptonshire [18]. These factors were combined with radon level reduction to assess the collective 
dose saving achieved by the remediation. 

The dose saving was calculated using the relation that 1 mSv is equivalent to 126 kBq·m-3·h, derived from 
the analysis of Wrixon et al. [19], and the relation that 10 mSv is equal to 1 Working Level Month [20], 
assuming an Equilibrium Factor of 0.5. 

In this paper, we report data on 86 homes in Northamptonshire remediated by a single contractor abiding by 
the Radon Council guidelines. As the contractor had no responsibility for initial testing, the number of 
homes that would have been tested to yield these 86 remediated homes was estimated by mathematical 
modelling and from the NRPB data giving the geometric mean and geometric standard deviation for each 
area [21]. A subset of 24 houses in postal area NN6, where 14.65% of homes are above the Action Level, 
was also studied. Measured radon levels in a group of houses are known to follow a log-normal 
distribution, and this relation was used to estimate the number of houses in each area with radon levels 
below 200 Bq·m-3, in 25 Bq·m-3 bands from 125 Bq·m-3. 

The total costs of the programme were recorded. These included the costs of the initial measurements to 
find the affected houses, the charge made by the contractor for remediation work (which covers both wages 
and the equipment installed), and the costs of retesting with etched track detectors after remediation. 
However, the costs of information campaigns, such as leaflet drops by NRPB, to warn the general public of 
the risks of radon, were not included. All costs were corrected for inflation using the UK Retail Price Index 
published by the Office for National Statistics. The index for Repairs and Maintenance Charges was used to 
correct remediation costs. UK Value Added Tax (VAT) at 17.5%, which is payable by the householder on 
the remediation work, was applied. Finally, the total cost of each programme per annual dose saved was 
calculated. 

To establish the costs and benefits of other possible higher Action Levels, the same series was studied, but 
the homes with initial levels above 200 Bq·m-3 but below the chosen Action Level were assumed not to 
have been remediated, and the costs of remediation, retesting and the dose saving for these homes were 
ignored. This process was conducted for Action Levels of 300, 350, 400, 450 and 500 Bq·m-3. Above 
450 Bq·m-3, there were an insufficient number of houses left in the NN6 subset to be confident of statistical 
value, but the additional data in the extended Northamptonshire dataset allowed extension of the analysis to 
550 and 600 Bq·m-3 for the first time. 

To model possible Action levels below 200 Bq·m-3, the average cost of remediation of the groups of houses 
in the original dataset was used to generate potential costs of such a campaign. The radiation dose reduction 
to occupants was assessed assuming that the initial radon level in each modelled house was the median 
value in the range of radon levels  and that, following remediation, the radon level dropped to the average 
post-remediation level in the original datasets. The choice of post-remediation level fits in with the recent 
findings of Groves-Kirkby et al. [22], that there is a residual radon level which is not removed by 
remediation, the cause of which is likely to be emanation from building materials. The collective dose 
reduction was calculated assuming that modelled houses had the same average number of occupants as the 
original dataset. 
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3. Results 

The series of 86 remediated domestic properties studied in Northamptonshire had 212 occupants. When 
first reported by Denman and Phillips [12], this sample had around half the number of properties in the 200 
to 300 Bq·m-3 range that would have been predicted from a log-normal distribution, even though the Action 
Level in the UK is 200 Bq·m-3. This pattern is still apparent in the larger sample, as shown in Figure 2, but 
there are four houses where the occupant decided to carry out the remediation even though the radon level 
was just below 200 Bq·m-3. All houses were remediated using the sump and pump method, and final 
average radon levels were found to be well under 200 Bq·m-3. The total number of houses tested was 
estimated by comparing the numbers of houses remediated above 300 Bq·m-3 to a log-normal distribution, 
and found to be 1,760. 

Figure 2: Initial Radon Levels in remediated houses in Northamptonshire, and the modelled log normal 
distribution of houses which would give rise to them. 

 

The number of houses with radon levels below 200 Bq·m-3 estimated by the modelling is shown in Table 1, 
together with the number of houses that would be found and remediated if Action Levels were above 
200 Bq·m-3. The modelling suggested that there were 41 houses in the Northamptonshire dataset with initial 
radon levels in the range 200 to 300 Bq·m-3 which should be included to make the distribution log-normal. 
These were added for the analysis for lower Action Levels, on the basis that dropping the Action Level 
might encourage people in these houses to remediate, because they would no longer perceive their risk as 
minor, and also to model the theoretical results for Action Levels at 200 Bq·m-3 and 250 Bq·m-3 if all the 
houses above the proposed Action Level were to be remediated. 
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Table 1: Projected and actual numbers of houses at various Action Levels. 

NN6 Northamptonshire Action Level 
[Bq·m-3] Projected Actual Projected Actual 

125 69  250  

150 55  193  

175 45  152  

200 37 24 123 82 

250 24 21 87 77 

300  17  65 

350  14  51 

400  10  37 

450  9  31 

500    21 

550    20 

600    15 
 

The estimated collective dose saving for each Action Level is shown in Figure 3. 

Figure 3: Dose saving in mSv for remediation programmes in NN6 area (14.65% houses over the 
UK Action Level) and Northamptonshire (6.3% houses over the UK Action Level). 

 

The total costs of the programmes for the various choices of Action Level, are shown in Table 2. These 
costs include initial testing of all 1,760 houses and retesting of the remediated homes using track etch 
detectors, which in all cases comes to around £62,000. 
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Table 2: Total Costs of each remediation programme. 

NN6 Northamptonshire Action Level 
[Bq·m-3] Projected Actual Projected Actual 

125 £69,141   £276,772   

150 £57,243   £227,700   

175 £48,744   £192,023   

200 £41,945 £30,897 £167,373 £132,096 

250 £30,767 £28,233 £137,108 £128,422 

300   £24,376   £117,921 

350   £21,687   £107,231 

400   £18,927   £95,997 

450   £18,099   £90,692 

500       £82,338 

550       £80,771 

600       £75,918 
 

4. Discussion 

It is possible to estimate the number of lung cancers averted by each programme  using the NRPB estimate 
of 3.5 x 10-4 lung cancers per Working Level Month [1]. The BEIR VI report [4] quantifies the risk from 
radon and its variation in individuals with age and smoking habits. However, it notes that the general 
population risk estimates of BEIR VI are ‘generally similar’ to previous estimates. In 2002, there were 
around 268,000 domestic properties in Northamptonshire, and 13,000 in the NN6 postcode area. 
Extrapolating the series to the whole of Northamptonshire suggests that the current domestic programme, if 
completed, with an Action Level of 200 Bq·m-3, would avert 22.4 lung cancers annually countywide; while 
if the householders in the 200 to 300 Bq·m-3 range could be persuaded to remediate, this rises to 26.8.  

Table 3: Cancers averted per year, for completed remediation programmes in Northamptonshire and NN6. 

NN6 Northamptonshire Action Level 
[Bq·m-3] Projected Actual Projected Actual 

125 2.3   34.1   

150 2.2   31.5   

175 2.0   29.1   

200 1.8 1.5 26.8 22.4 

250 1.5 1.4 23.2 21.8 

300   1.3   20.4 

350   1.1   17.9 

400   0.9   15.0 

450   0.9   13.4 

500       11.1 

550       10.9 

600       9.6 
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Figure 4: Cost of Remediation per mSv averted for completed remediation programmes in NN6 
area (14.65% houses over Action Level), and Northamptonshire (6.3%). 

 

In this analysis, when estimating the number of houses that would be remediated at each action level, no 
allowance was made for those with radon levels just above the chosen Action Level who might decide not 
to remediate, even though this phenomenon had been observed in the base data. The potential impact of this 
phenomenon can be seen in the discontinuity between the two graphs in Figure 3 and 4. Figure 4 shows that 
remediating the ‘missing’ houses in the range 200 Bq·m-3 to 300 Bq·m-3 decreases the cost-effectiveness 
even though more cancers will be averted. 

Throughout the period of the programme, householders were offered free testing. Those with results over 
the Action Level were advised, but not legally required, to remediate, and had to pay for any remediation 
themselves. Bradley et al. [7] estimated that only 25.8% of houses in Northamptonshire have had radon 
measurements. This had risen to 29.9% by 2002 [21]. Further, Bradley [23] found that only 10% of house-
holders finding raised results have carried out remediation, although recently implemented targeted local 
initiatives do appear to be having some impact on these figures [24], which may have now reached 15% 
[25]. This means that around 17,600 homes would have been tested to yield the 86 remediated homes. The 
cost effectiveness of a remediation programme is greatly reduced if householders do not remediate, as 
considerably more testing has to be carried out to achieve the same dose reduction. 

The costs involved in a remediation programme can be shared between the individual householder and the 
local authority. In the UK, free testing was provided until around 2000 in Affected Areas, but householders, 
except in rare cases, have to find the cost of any necessary remediation. Several other policy options have 
been tried in other countries, such as making the measurement of radon levels and subsequent remediation a 
legal requirement, as in Sweden [26], or requiring action when houses are sold, as proposed in Canada [27]. 
Another alternative is to offer free remediation for homes with the highest radon levels, as has been adopted 
in Switzerland for levels over 1,000 Bq·m-3 [28]. Many countries have noted limited public response to the 
risks of radon. Ryan and Kelleher [29] interviewed 141 Irish householders who had discovered raised radon 
levels, and found that indecision and cost were the two major disincentives. Lee and MacDonald [30] have 
studied the public response to radon in the UK, and Suess [31] argues that public apathy is a major 
challenge. 

Apart from the measure(s) of cost-effectiveness used in this paper, more general measures of cost-
effectiveness are cost per life-year gained or cost per quality-adjusted life-year (QALY) gained. These are 
often used to assess the cost-effectiveness of health interventions and have recently been applied by our 
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group to the question of assessing the cost-effectiveness of domestic radon remediation programmes [15, 
32, 33]. The studies confirmed the results of Denman et al. [16] by showing domestic radon remediation 
programmes to be cost-effective both relative to other health interventions for which cost-effectiveness 
results were available and to a “threshold” level of £30,000 per QALY gained associated with the UK’s 
National Institute for Health and Clinical Excellence (NICE). 

These other studies were, however, conducted using the Action Level of 200 Bq·m-3 to arrive at the 
estimates of cost-effectiveness. In attempting to assess the effects of a reduced Action Level, it would be 
helpful if these studies were to be repeated using different Action Levels to derive the estimates of cost-
effectiveness. This research effort would provide further evidence that should confirm the results obtained 
using the method adopted in this paper. 

Denman et al. [16] showed that adoption of a higher Action Level leaves a higher residual dose and risk to 
the remaining unremediating population. This dose is higher than, and inconsistent with, general radiation 
dose limits for the public. For example, at 400 Bq·m-3 the maximum residual dose to an occupant is higher 
than the 20 mSv limit for classified workers specified in the EU Basic Standards Directive. Therefore to 
reduce dose from radon to match the 1 mSv limit for dose from general ionising radiation to the general 
public in the workplace, the Action Level would need to drop as low as 20 Bq·m-3. However, recent work 
by Groves-Kirkby et al. [22] suggests that a component of the radon in UK homes comes from building 
materials and as a consequence radon levels cannot be reduced consistently much below 50 to 70 Bq·m-3 in 
the UK. 

5. Conclusions  

The review of the domestic radon remediation programme in Northamptonshire has confirmed that a 
programme with a higher Action Level will cost less, and will target those most at risk. However, fewer 
lung cancers will be prevented, and there is a modest risk to householders in homes just below the Action 
Level. As Denman et al. [16] noted, these residual doses are inconsistent with dose limits defined in the 
general radiation regulations. In addition, in a recent meta-analysis of epidemiological assessments of radon 
risk, Darby et al. [2] have confirmed that there is a definite increased risk of lung cancer to occupants in 
houses in the range 100 to 200 Bq·m-3. These results suggest that domestic Action Levels should be 
reduced. Modelling in this paper confirms that this will result in a reduced dose to occupants and hence a 
greater reduction in the number of lung cancers. 

However, such programmes would be more expensive. Further, the cost effectiveness diminishes as the 
Action Level reduces below 200 Bq·m-3, with a definite minimum. This paper suggests that radon 
remediation programmes are at their most cost effective in the range 250 to 300 Bq·m-3, suggesting that the 
existing UK Action Level of 200 Bq·m-3 is appropriate. This finding appears to be independent of the 
percentage of existing houses over the current Action Level.  It is also consistent with the fact that, at lower 
Action Levels, remediation is carried out in a significant number of houses with only modestly elevated 
radon levels,  and consequently modest health benefits. 

Whilst it is attractive to formulate a public health programme to reduce all or most risk from radon in the 
home, the analysis presented here shows that adoption of a lower Action Level would result in significantly 
increased expense and reduced cost effectiveness. This needs to be considered when planning public health 
strategies for a range of risks which are funded from finite resources. 



9 

References  

                                                 
[1] MUIRHEAD, C., Estimates of the late radiation risks to the UK population, Docs. NRPB 4 (1993) 

15. 

[2] DARBY, S. et al., Risk of lung cancer associated with residential radon exposure in South-West 
England : a case-control study, Brit. J. Cancer 78 (1998) 394. 

[3] KREIENBROCK, L. et al., Case-control study on lung cancer and residential radon in Western 
Germany, Am. J. Epidemiol. 153 (2001) 42. 

[4] BEIR VI (Committee on Health Risks of Exposure to Radon), Health effects of exposure to radon. 
Washington DC, USA: National Academy Press (1999). 

[5] DARBY, S. et al., Residential radon and lung cancer--detailed results of a collaborative analysis of 
individual data on 7148 persons with lung cancer and 14,208 persons without lung cancer from 13 
epidemiologic studies in Europe, Scand J Work Environ Health. 32 Suppt. 1 (2006) 1. 

[6] O'RIORDAN, M., Human exposure to radon in homes, Docs. NRPB 1 (1990) 17. 

[7] BRADLEY, E.J. et al., Radon in dwellings in England: 1997 review. National Radiological 
Protection Board Report R293, NRPB, Chilton, UK. (1997). 

[8] INTERNATIONAL COMMISSION ON RADIATION PROTECTION, Protection against radon-222 
at home and at work, Publication 65, Pergamon Press, Oxford (1994). 

[9] ÅKERBLOM, G., Radon legislation and national guidelines, in Workshop on Radon in the Living 
Environment, Athens, Greece, 19-23 April 1999. 

[10] PHILLIPS, P.S., FRASER, J.D, DENMAN, A.R., Effectiveness of secondary radon protection in 
Northamptonshire houses, Environ. Manage. Health 11 (2000) 337. 

[11] DENMAN, A.R. et al., The health benefits and cost effectiveness of the radon mitigation programme 
in NHS Properties in Northamptonshire, J. Radiol. Prot. 17 (1997) 253. 

[12] DENMAN, A.R., PHILLIPS, P.S., A review of the cost effectiveness of radon mitigation in domestic 
properties in Northamptonshire, J. Radiol. Prot. 18 (1998) 119. 

[13] DENMAN, A.R., PHILLIPS, P.S., The cost effectiveness of radon mitigation in schools in 
Northamptonshire, J. Radiol. Prot. 18 (1998) 203. 

[14] DENMAN, A.R., PHILLIPS, P.S., TORNBERG, R., Comparing the value of remediation 
programmes in radon affected areas: a case study in hospitals, schools and homes in 
Northamptonshire, UK, Fres. Environ. Bull. 9 (2000) 435. 

[15] COSKERAN, T. et al., A new methodology for cost-effectiveness studies of domestic radon 
remediation programmes: quality-adjusted life-years gained within Primary Care Trusts in Central 
England, Sci. Tot. Environ. 366 (2006) 32. 

[16] DENMAN, A.R. PHILLIPS, P.S., TORNBERG, R., The costs and benefits of radon remediation 
programmes in existing homes: case study of action level selection, J. Environ. Radioact. 62 (2002) 
17. 

[17] DENMAN, A.R. et al., Lowering the UK domestic radon action level to prevent more lung cancers – 
is it cost-effective? J. Radiol. Prot. 28 (2008) 61. 

[18] BRIGGS, D.J. et al., Time-activity modelling of domestic exposures to radon, J. Environ. Manage. 67 
(2003) 107. 

[19] WRIXON, A.D. et al., Natural radiation exposure in UK dwellings. National Radiological Protection 
Board Report R190, NRPB, Chilton, UK (1988). 

[20] HEALTH AND SAFETY COMMISSION, Approved Code of Practice - Part 3, Exposure to Radon. 
The Ionising Radiations Regulations. London, HMSO (1988). 

[21] GREEN, B.M.R. et al., Radon atlas of England and Wales, National Radiological Protection Board, 
Didcot, ISBN 0-85951-497-8 (2002). 



10 

                                                                                                                                                         
[22] GROVES-KIRKBY, C.J. et al., Domestic radon remediation of U.K dwellings by sub-slab 

depressurisation: evidence for a baseline contribution from constructional materials, Environ. Internat. 
34 (2008) 428. 

[23] BRADLEY, E.J., Responses to radon remediation advice, in Proc. 9th Internat. Congr. International 
Radiation Protection Association 4 (1996) 798. 

[24] MILES, J.C.H., Personal Communication (2001) 

[25]  CHOW, Y. et al. 2007 Radon health equity audit - is the radon programme fair?  Health Protection 
2007, University of Warwick, 2007. 

[26] SNIHS, J.O., Swedish radon programme, Radiat. Prot. Dosim. 42 (1992) 177.84. 

[27] LÉTOURNEAU, E.G. et al., Cost effectiveness of radon mitigation in Canada, Radiat. Prot. Dosim. 
45 (1992) 593. 

[28] ROSERENS, G.-A., PILLER, G., JUNGCK, M., Mitigation of radon prone buildings, in Workshop 
on Radon in the Living Environment, Athens, Greece, 19-23 April 1999, 110. 

[29] RYAN, D., KELLEHER, C.C., A survey of householders’ mitigation strategy – Response to raised 
radon levels, Eur. J. Pub. Health 9 (1999), 62. 

[30] LEE, T.R., McDONALD, S., Public responses to indoor pollution from radon, Radiat. Prot. Dosim. 
56 (1994) 331. 

[31] SUESS, M.J., Health criteria for radon indoors, Environ. Manage. Health 6 (1995) 34. 

[32] COSKERAN, T. et al., A cost-effectiveness analysis of radon protection methods in domestic 
properties: a comparative case study in Brixworth, Northamptonshire, UK, J. Environ. Radioact. 91 
(2006) 73. 

[33] COSKERAN, T. et al., The cost effectiveness of radon-proof membranes in new homes: a case study 
from Brixworth, Northamptonshire, UK, Health Policy 81 (2007) 195. 


