
1

                  
Funded by the European Commission under the specific programme (Euratom) for research and 

training in the nuclear energy field (2002-2006) as part of the 6th Framework Programme 

    

 

Evaluation Of The Population 
Dose From The UK NHSBSP

K Faulkner, M Wallis*, F Nielson
QARC, Newcastle,

*Coventry Breast Screening 
Programme

                  
Funded by the European Commission under the specific programme (Euratom) for research and 

training in the nuclear energy field (2002-2006) as part of the 6th Framework Programme 

    

 

NHS Screening Programme

• 78 Breast screening 
units

• 508  X-ray machines
• 193 Mobile screening 

units
• Women screened 

every 3 years
• Women aged 50-70 

screened
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Introduction

• Study the attendance 
rates in the NHSBSP

• Deduce the patient 
dose at both the 
screening and 
assessment stages

• Estimate the 
population dose and 
dose to individuals
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Objectives

• Follow a group of 
women over 4 
screening rounds

• Determine how many 
times a woman 
attends the NHSBSP

• Determine how many 
times women were 
assessed
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Objectives

• Estimate the 
population dose 
received by women in 
the NHSBSP

• Deduce the dose 
received by a typical 
woman

• Estimate the 
maximum dose 
received over 4 
rounds
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Study Group

• 54,610 women
• Four screening programmes in Yorkshire 

and Coventry
• Women aged between 50 and 53 at the 

start of the screening programme (1989 –
1992)

• Each woman's’ screening outcomes was 
assessed
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Screening Outcome

• Cancer
• Assessed
• Screened
• Did not attend
• No further record on the BSP computer 

database
• 500 possible pathways
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Attendance Rates

77.578787775All

81.7583828181E

74.7575767475D

7475747374C

7979797979B

80.581827980A

MeanRound 4Round 3Round 2Round 1Unit
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Assessment Rates

3.53.73.67.3All

2.83.33.36.0E

4.14.55.011.5D

3.94.24.38.4C

2.83.42.04.2B

3.52.73.24.8A

Round 4Round 3Round 2Round 1Unit
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Cancer Detection Rates
(/1000 women screened)

7.56.53.93.3All

6.66.33.94.2E

6.94.93.02.1D

10.011.06.43.4C

6.65.63.03.8B

7.03.63.24.0A

Round 4Round 3Round 2Round 1Unit
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Number of Attendances
(% of women attending)

62.015.27.25.610.1All

62.114.78.65.59.2E

50.418.310.98.212.2D

49.917.910.68.213.4C

48.823.810.66.710.1B

58.516.39.06.59.7A

43210Unit
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Chance Of Being
Assessed (%)

00.060.9111.387.7All

00.050.6510.888.5E

00.051.4515.283.3D

00.11.112.386.5C

00.050.558.091.4B

000.769.589.9A

43210Unit
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MGD At Various Stages
in The NHSBSP

4.5Digital Stereo taxis*
(Faulkner & Bennison 
2005)

10.2Assessment*
(Law & Faulkner 2004)

4.5Screening
(Law & Faulkner 2002)

MGD (mGy)Stage

* Single breast                   
Funded by the European Commission under the specific programme (Euratom) for research and 

training in the nuclear energy field (2002-2006) as part of the 6th Framework Programme 

    

 

Population Dose
Screening Stage 

Four Screening Rounds
• Dpop,s=N x 3.5 x 4.5 mGy
• N is the number of women in the screened 

population
• On average 3.5 attendances
• MGD 4.5mGy

                  
Funded by the European Commission under the specific programme (Euratom) for research and 

training in the nuclear energy field (2002-2006) as part of the 6th Framework Programme 

    

 

Population Dose
Assessment Stage 

Four Screening Rounds
• Dpop,ass=N x A x Ass1 x 10.2 mGy
• N is the number of women in the screened 

population
• A is the attendance rate
• Ass1 is the percentage of women 

assessed once
• Allow for one breast irradiated
• Repeat for women assessed twice and 

three times
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Population Dose
Biopsy Stage 

Four Screening Rounds
• Dpop,biop=N x B x 4.5 mGy
• N is the number of women in the screened 

population
• B is the biopsy rate
• Allow for one breast irradiated
• Repeat for each screening round
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Population Dose At Various
Stages in The NHSBSP (4 Rounds)

0.042.3Biopsy

3.2171Assessment

96.75093Screening

% ContributionPopulation 
Dose 
{MGD(Gy)}

Stage
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Summary

• On average a woman attends 3.5 times
• 87.7% of women are never assessed
• Population MGD to all women from one 

screening round is estimated as 7658Gy
• Most of the dose arises from the screening 

stage
• Only 3.3% of the population dose arises 

from the assessment or biopsy stages
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Summary

• Highest dose received by a typical woman 
is 53.1mGy (Screened 4 times, assessed 
3 times)

• A typical woman will receive a dose of 
16mGy over four screening rounds

• Population MGD to all women from all 
mammography is estimated as 8035Gy
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