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S2. Additional methodological details

Intervention and matched comparison areas: comparability to previous evaluations
Table 1 presents the 18 matched comparison towns, selected as the largest urban area within the English local authority ‘most similar’ to each intervention local authority.  The ‘most similar’ local authority was identified using the National Statistics 2001 ‘Local Authority Area Classifications’,1

 which calculate the degree of similarity between pairs of local authorities in terms of multiple demographic, socio-economic, employment and industry indicators (e.g. age structure; ethnic composition; profile of housing tenure, type and crowding; unemployment levels; main industry sectors; and prevalence of limiting long-term illness). 

The previous CDT evaluation2

 used the same approach in selecting comparison areas, except that: (i) it only made comparisons at the local authority level, as this was the level at which those data were available; and (ii) it matched each intervention local authority to multiple similar controls (N=3-5) rather than only to the single most similar control.  We experimented with using both multiple and single controls, but found that the approach of a single control provided a better match between the intervention and comparison group in terms of pre-intervention levels and trends in cycling.  We therefore selected the single-control approach.

Table 1: CCT/CDT intervention areas and matched urban areas

	Town
	Intervention areas
	Matched areas

	  ID
	Urban area(s)
	Population census 2011
	Median affluence rank 2010 (IQR)†
	Local authority
	Urban area(s)
	Population census 2011
	Median affluence rank 2010 (IQR)†
	Local authority



	A1
	Darlington
	91,685
	32.6 (17.5, 62.1)
	Darlington
	Stockton-on-Tees
	82,729
	38.3 (13.0, 68.9)
	Stockton-on-Tees

	A2
	Derby
	256,508
	43.2 (20.0, 78.1)
	Derby
	Bolton, Bromley Cross/ Bradshaw, Farnworth
	199,442
	20.4 (8.5, 56.0)
	Bolton

	A3
	Brighton, Hove
	232,100
	34.5 (23.0, 49.1)
	Brighton and Hove
	Bournemouth
	187,344
	40.8 (23.2, 56.5)
	Bournemouth

	A4
	Aylesbury
	74,537
	80.2 (36.1, 91.2)
	Aylesbury Vale
	Newbury
	35,893
	60.3 (43.7, 80.2)
	West Berkshire

	A5
	Exeter
	112,925
	46.5 (34.8, 68.8)
	Exeter
	Plymouth
	259,351
	39.4 (20.7, 63.3)
	Plymouth

	A6
	Lancaster, Morecambe
	97,114
	40.6 (19.7, 59.0)
	Lancaster
	Canterbury
	51,832
	55.7 (34.8, 71.6)
	Canterbury

	B1
	York
	154,110
	61.0 (42.3, 78.9)
	York
	Bath
	95,120
	74.5 (43.5, 85.5)
	Bath and North East Somerset

	B2
	Cambridge/Milton, Great Shelford, Histon, Harston, Cottenham, Comberton, Girton, Fulbourn, Sawston, Oakington/ Longstanton, Waterbeach
	184,287
	65.0 (46.1, 86.0)
	Cambridge
	Oxford
	160,401
	50.0 (34.6, 66.7)
	Oxford

	B3
	Colchester
	117,352
	54.3 (38.8, 78.0)
	Colchester
	Maidstone
	102,314
	61.5 (37.3, 86.8)
	Maidstone

	B4
	Southend-on-Sea
	173,658
	40.4 (23.1, 63.8)
	Southend-on-Sea
	Worthing
	104,004
	49.3 (36.2, 67.4)
	Worthing

	B5
	Leighton Buzzard, Linslade
	37,469
	80.9 (58.9, 89.4)
	Central Bedfordshire
	Rushden, Higham Ferrers
	36,616
	70.3 (38.7, 82.4)
	East Northamptonshire

	B6
	Woking/Byfleet, Chobham,  
	113,301
	80.3 (60.8, 92.7)
	Woking
	St Albans
	91,502
	79.1 (68.2, 93.6)
	St. Albans

	B7
	Bristol (sections‡), Stoke Gifford, Mangotsfield
	473,416
	45.6 (28.2, 68.0)
	Bristol
	Southampton
	253,586
	40.0 (24.7, 55.6)
	Southampton

	B8
	Shrewsbury, Bayston Hill
	76,794
	52.1 (36.4, 75.4)
	Shrewsbury and Acham
	Hereford
	60,415
	48.2 (30.9, 69.8)
	County of Herefordshire

	B9
	Stoke-on-Trent (sections‡)
	214,882
	20.3 (9.3, 42.9)
	Stoke-on-Trent
	Ashton-under-Lyne, Hyde, Denton (Tameside), Dukinfield, Stalybridge
	147,637
	25.9 (12.1, 47.9)
	Tameside

	B10
	Chester,  Guilden Sutton, Mickle Trafford
	87,666
	66.3 (30.1, 84.3)
	Cheshire West and Chester
	Macclesfield
	52,647
	50.5 (38.7, 89.5)
	Cheshire East

	B11
	Southport [includes Ainsdale]
	91,703
	51.2 (29.8, 61.6)
	Sefton
	Bebington, Birkenhead
	146,561
	34.6 (10.5, 63.5)
	Wirral

	B12
	Blackpool, Poulton-le-Fylde
	161,691
	25.7 (9.1, 42.7)
	Blackpool
	Torquay, Paignton
	111,104
	32.5 (21.5, 52.0)
	Torbay


IQR = inter-quartile range.  The first six towns (A1 to A6) are the Cycling Demonstration Towns, funded 2005-2011; the second 12 towns (B1 to B12) are the Cycling Cities and Towns, funded 2008-2011.  †Defined using national percentiles, with 1 corresponding to the most deprived 1% and 99 to the most affluent 1%.   ‡Sub-sections of Bristol and Stoke-on-Trent defined in consultation with Department for Transport, reflecting the fact that investment was focussed on particular parts of these towns.
Converting 2001 census output areas to the reporting areas used in other censuses

We initially defined town boundaries using 2001 census ‘output areas’ (average population around 300).  In the 2011 census, 99.2% of output areas were identical to their 2001 counterparts (97.2%) or had been subdivided (2.0%), and so could straightforwardly be converted back to the 2001 output areas.  The remaining 0.8% were converted back under the assumption that each constituent 2001 output area had contributed equally to the 2011 output area.  Once aggregated at the town level, these conversions had little or no effect on the overall boundaries of the areas we were comparing, and excluding them did not affect our results.

The smallest geographical units in the 1981 and 1991 census were a different, non-overlapping system of ‘enumeration districts’ (average population around 450).  We defined corresponding intervention and comparison areas in the 1981 and 1991 censuses by using ArcMap10 to identify enumeration districts that included the centroid of any selected output area.
Removing ‘distance to services’ from the Index of Multiple Deprivation
For our purposes, interpreting associations with the standard English Index of Multiple Deprivation (IMD) score is complicated by the inclusion of indicators of geographical remoteness (e.g. distance to nearest post office) which may serve as straightforward proxies for average commute distance.  We therefore created an ‘IMD-minus-distance to services’ score, adapting an approach that has been used elsewhere to remove particular domains from the overall score.3


 ADDIN EN.CITE ,4
  As when calculating the full IMD score,5

 we standardized and exponentially transformed all individual domain scores.  We then calculated new weights by reallocating the 4.7% weight of the ‘distance to services’ subdomain across the other domains, in proportion to their original weights.  Our substantive findings were broadly unchanged in sensitivity analyses which used only the income deprivation domain.
Calculation of confidence intervals for proportions, differences and ratios
We defined confidence intervals for single proportions using the Wilson score method,7

9

  To generate confidence intervals for the difference-in-differences estimates we used the following approximate formulae:8

  To calculate confidence intervals for the ratio-of-ratios estimates we used bootstrapping methods in Stata, specifying 1000 repetitions and using bias-corrected confidence intervals.7

  We used log limits to approximated the standard error ratios between proportions.6

 and defined confidence intervals for the difference between two proportions using the Newcombe-Wilson score method.

Point estimate (DiD) = (p12-p11)  - (p22 – p21)


Standard error (DiD)
= √ (SEp122 + SEp112 + SEp222 + SEp212)




SEp12 
= √(p12*(1-p12)*1/n12)
  [& similarly for p11, p22 and p21]
Where pij denotes a proportion (i: 1=intervention town, 2=comparison town.  j: 1=2001, 2=2011), and nij the corresponding sample size; where DiD is the difference-in-differences change between 2001 and 2011 in the intervention group versus the comparison group; and ‘SE’ denote the standard errors of all these values.  
Estimate of the emphasis which each town put upon cycling to work

To estimate the relative emphasis which different towns put on cycling to work initiatives, we extracted three overlapping measures from towns’ end-of-programme reports.10

  As previously presented in Table 1 of Supplementary File S1, these three measures were:

· Measure 1:  12/12 CCTs reported the proportion of their revenue budget targeted at workplaces and this was also available for 1/6 CDT (personal communication, Department for Transport).  This covered intensive workplace initiatives (see Measure 2) and also broader initiatives (e.g. travel to work campaigns)

· Measure 2:  6/6 CDTs and 8/12 CCTs listed the organisations they engaged with ‘intensively’ and estimated the number of employees in these organisations.   The nature of this intensive engagement varied by town and by workplace, but included activities such as offering personalised travel planning to employees, helping workplaces develop travel plans, or offering free bike servicing (see Box 1 of main paper).  From this we estimated of the number of employees exposed to intensive engagement per 1000 commuters in the town in 2011 (as recorded in the 2011 census)

· Measure 3:  6/6 CDTs and 11/12 CDTs and CCTs provided the number of cycle parking spaces created at workplaces.  From this we calculated of the number of new parking spaces per 1000 commuters in the town in 2011 (as recorded in the 2011 census).

These three measures were moderately inter-correlated (pair-wise Pearson correlation coefficients 0.62-0.69).  To combine information from across these three, incomplete measures, we created a latent variable as illustrated in Figure 1.  We created this latent variable using the ‘sem’ (structural equation modelling) command in Stata 12, fitting the model using the ‘maximum likelihood with missing values’ option.  The three input measures are presented in Table 2, together with the resulting latent variable which we used as a combined estimate of the emphasis which each town put upon commuter cycling. 

Figure 1: Schematic illustration of latent variable model created to capture emphasis on workplace initiatives


[image: image1]
Table 2: Workplace investment and activity in the 18 intervention towns

	Town ID
	Town name
	% revenue budget spent on workplaces
	Employees intensively engaged per 1000 commuters
	New workplace cycle spaces per 1000 commuters
	Latent variable for overall emphasis upon cycling to work (standardised)

	A1
	Darlington
	[not reported]
	16.1
	0.84
	-0.46

	A2
	Derby
	0%
	-
	0.00
	-1.23

	A3
	Brighton & Hove
	[not reported]
	21.5
	3.10
	0.15

	A4
	Aylesbury
	[not reported]
	8.5
	0.80
	-0.65

	A5
	Exeter
	[not reported]
	71.8
	7.68
	2.35

	A6
	Lancaster with Morecambe
	[not reported]
	17.7
	1.40
	-0.30

	B1
	York
	9%
	[not reported]
	[not reported]
	-0.08

	B2
	Cambridge
	6%
	6.3
	5.29
	-0.05

	B3
	Colchester
	2%
	8.8
	0.43
	-0.92

	B4
	Southend-on-Sea
	7%
	n/r‡
	0.00
	-0.69

	B5
	Leighton Buzzard
	16%
	15.8
	3.69
	0.46

	B6
	Woking
	7%
	4.7
	3.65
	-0.25

	B7
	Bristol 
	17%
	34.5
	11.24
	1.86

	B8
	Shrewsbury
	28%
	19.1
	6.20
	1.55

	B9
	Stoke-on-Trent 
	8%
	0.0
	0.78
	-0.48

	B10
	Chester
	1%
	n/r‡
	0.00
	-1.12

	B11
	Southport & Ainsdale
	5%
	n/r‡
	2.36
	-0.43

	B12
	Blackpool
	13%
	24.5
	2.80
	0.30


n/r=not reported.

† Number of commuters in the town in the 2011 census.  
‡Treated as ‘missing’ not ‘zero’ because the end of programme spreadsheet was left blank, including with respect to town workforce size, and because accompanying text reports suggested that there had been some intensive engagement with employers. 
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