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ABSTRACT

Introduction Physical activity (PA) is protective against
type 2 diabetes (T2D). However, data on pragmatic long-
term interventions to reduce the risk of developing T2D
via increased PA are lacking. This study investigated the
cost-effectiveness of a pragmatic PA intervention in a
multiethnic population at high risk of T2D.

Materials and methods We adapted the School for
Public Health Research diabetes prevention model, using
the PROPELS trial data and analyses of the NAVIGATOR
trial. Lifetime costs, lifetime quality-adjusted life years
(QALYs), and incremental cost-effectiveness ratios (ICERs)
were calculated for each intervention (Walking Away

(WA) and Walking Away Plus (WA+)) versus usual care
and compared with National Institute for Health and Care
Excellence’s willingness-to-pay of £20 000-£30000

per QALY gained. We conducted scenario analyses on

the outcomes of the PROPELS trial data and a threshold
analysis to determine the change in step count that would
be needed for the interventions to be cost-effective.
Results Estimated lifetime costs for usual care, WA, and WA+
were £22 598, £23 018, and £22 945, respectively. Estimated
QALYs were 9.323, 9.312, and 9.330, respectively. WA+ was
estimated to be more effective and cheaper than WA. WA+
hadan ICER of £49273 per QALY gained versus usual care. In
none of our scenario analyses did either WA or WA+ havean
ICER below £20000 per QALY gained. Our threshold analysis
suggested that a PA intervention costing the same as WA+
would have an ICER below £20 000/QALY if it were to achieve
an increase in step count of 500 steps per day which was
100% maintained at 4 years.

Conclusions We found that neither WA nor WA+ was
cost-effective at a limit of £20000 per QALY gained. Our
threshold analysis showed that interventions to increase
step count can be cost-effective at this limit if they achieve
greater long-term maintenance of effect.

Trial Registration number ISRCTN registration:
ISRCTN83465245: The PRomotion Of Physical activity
through structuredEducation with differing Levels

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Interventions that succeed in increasing physical ac-
tivity in people at high risk of developing type 2 di-
abetes (T2D) may be an effective and cost-effective
way to decrease the incidence of T2D and cardio-
vascular disease in this population.

WHAT THIS STUDY ADDS

= We found that neither intervention tested in PROPELS
was cost-effective using the usual threshold used by
UK decision makers of £20 000 per quality-adjusted
life year gained; an intervention that increased step
count by 500 steps per day would be cost-effective
if that increase were maintained longer-term.

HOW THIS STUDY MIGHT AFFECT RESEARCH,

PRACTICE, OR POLICY

= Researchers looking to develop similar interventions
in similar populations should develop and test inter-
ventions with long-term support components if they

are to be potentially cost-effective in England.

of ongoing Support for those with pre-diabetes
(PROPELS)https://doi.org/10.1186/ISRCTN83465245.

INTRODUCTION

It is estimated that diabetes affects just under
half a billion people worldwide, of whom
approximately 90% in high-income countries
have type 2 diabetes (T2D).! People with T2D
have an elevated risk of developing serious
complications such as renal failure, blindness,
amputation, cardiovascular disease (CVD),
depression, and osteoarthritis. In the UK, treat-
ment of diabetes and its complications costs
approximately 10% of the total expenditure of
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the National Health Service (NHS), and this is expected
to rise further due to the increasing prevalence of
T2D.?* However, both development of T2D and progres-
sion to serious complications can be prevented or delayed
by timely behavior change interventions targeting weight,
diet, and physical activity (PA).*

PA, particularly walking-based behaviors, has been
shown to improve glucose tolerance in intervention
studies as well as being associated with a reduced risk of
T2D and CVD in high-risk populations.””

Observational studies indicate that the incidence of
T2D is lower in physically active individuals compared
with inactive people.® The Nurses’ Health Study found
that 30-minute PA per day (analogous to the current UK
guidelines) was associated with a 25% lower incidence of
T2D over 8 years compared with no PA.? There is also
evidence that increased PA in high-risk populations
reduces the risk of developing T2D."” Observational
studies also suggest that increased PA has a protec-
tive effect on development of CVD and CVD mortality
in both the general population and people with T2D.®
The National Health Interview Survey concluded that
2hours of walking a week was associated with a 41%
reduction in coronary heart disease compared with no
walking."" However, a systematic review of experimental
studies using increased PA as an intervention concluded
that there was limited evidence that diabetes prevention
studies have led to sustained increases in PA levels.'?

The PRomotion Of Physical activity through structured
Education with differing Levels of ongoing Support
for those with prediabetes (PROPELS) trial was a large
(n=1336) UK multicenter randomized control trial with
4-year follow-up which aimed to increase PA, assessed as
accelerometer-measured daily step count, in a targeted
population at high risk of developing T2D." '* Two
structured education and behavior change interventions
were compared with a usual care arm: Walking Away
(WA), which consisted of annual structured education
sessions, and Walking Away Plus (WA+), which consisted
of the same structured education sessions and additional
follow-up support (tailored text messages and telephone
calls).”” Full details are reported in the trial protocol'
and health technology assessment.'* The PROPELS trial
found a clinically and statistically significant increase in
daily step count at 12 months in the WA+ arm versus usual
care which was not maintained at 48 months; there was
no significant change in step count in the WA arm.'* '

Although very little work has been done to establish
the cost-effectiveness of PA interventions, exploratory
modeling work has suggested they could be cost-effective.

Gillies et al estimated that a combined program of
screening for those at risk of T2D and providing a
combined lifestyle intervention (including dietetics
and weekly group exercise classes) for high-risk individ-
uals would have an incremental cost-effectiveness ratio
(ICER) of £6242 per quality-adjusted life year (QALY)
gained, which would be considered cost-effective at the
usual National Institute for Health and Care Excellence

(NICE) threshold ICER of £20 000-£30000 per QALY
gained.'” '8

The objective of this analysis was to use data from the
PROPELS trial to evaluate the cost-effectiveness of WA
and WA+ compared withusual care, assessed against the
NICE cost-effectiveness threshold of £20000 per QALY
gained.'

METHODS

This analysis was a lifetime horizon, model-based cost-
utility analysis using the School for Public Health
Research (SPHR) Diabetes Prevention Model v3.2 (here-
after referred to as “the model”),'" * as prespecified in
the PROPELS health economics analysis plan. A model-
based analysis was conducted for two reasons. First, the
trial was not powered to detect differences in incidence
of diabetes or its related health conditions, so a within-
trial analysis would not capture differences in mean
QALYs or costs associated with these potential benefits.
Second, the trial was limited to a 4-year follow-up period,
but the possible benefits could be accrued over a lifetime.

Perspective and discounting

In line with the NICE methods guide, the analyses took an
NHS and personal social services perspective, and future
costs and QALYs were discounted at 3.5% per annum.'®

Model

The model was developed to estimate the lifetime effects
of interventions targeting T2D prevention in England.”!
The model is an individual-level simulation model, with
an annual time cycle. The key drivers of the model are
changes in body mass index (BMI), systolic blood pres-
sure, cholesterol, and blood glucose (eg, glycated hemo-
globin (HbAlc)) which are updated annually using an
analysis of the Whitehall cohort.”” Each individual’s level
of these risk factors affects their probability of devel-
oping hypertension, CVD, T2D, retinopathy, neuropathy,
nephropathy, heart failure, osteoarthritis, depression,
dementia, and breast or colon cancer. Individuals can die
in any time cycle and will experience an increased risk
of death if they have or have a history of CVD, cancer, or
T2D. Health-related quality of life (HRQoL) is estimated
at the start of the model and declines with age. Each
medical condition is associated with an HRQolL decre-
ment and a cost based on published evidence; these are
summarized in online supplemental appendix A. Our
analysis was conducted using version 3.2 of the SPHR
diabetes model in R V.3.5.3. Full details on the methods
used in the model are presented elsewhere.'?*

Model population

A simulated population of individuals was gener-
ated based on trial data.'* Individual characteristics
were sampled from a multivariate normal distribution
including steps per day, age, gender, ethnicity, smoking
status, T2D status, index of multiple deprivation decile,
height, BMI, waist measurement, cholesterol levels,
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blood pressure, HbAlc, utility score at baseline, clinical
event history, and treatment history. The trial collected
EQ-5D-5L utility data; this was converted to EQ-5D-3L
using the van Hout et al mapping algorithm in line with
current NICE recommendations.” >’

As the PROPELS trial deliberately over-recruited South
Asian participants compared with the general population
(approximately 25% of trial participants vs approximately
5% in the UK overall), separate analyses were conducted
in the South Asian and non-South Asian populations in
the trial."**® To obtain results relevant to the UK general
population, the results of our South Asian and other
ethnicity analysis were then combined by weighting the
results according to the proportion of people in each
ethnic subgroup in the UK general population.®

Modeling treatment effect

Three treatment effects from the PROPELS trial were
included in the model: effect on HbAlc, T2D diagnoses,
and CVD risk. HbAlc and T2D diagnoses were modeled
directly using trial data; this replaced the Whitehall
cohort analysis in the prior version of the model. The
effect on CVD risk was modeled by assigning average
daily step count to individuals in the model; this was esti-
mated using trial data. This characteristic was then used
to modify individuals’ CVD risk using published data
from the Nateglinide and Valsartan in Impaired Glucose
Tolerance Outcomes Research (NAVIGATOR) study.6

HbA1c and diabetes diagnosis modeling
The HbAlc levels at 12 and 48 months were estimated
using beta regressions applied to the PROPELS trial data
(refer to online supplemental appendix B or Khunti et al**
for more details).”” Beta regression was chosen because it
made it possible to generate variability in HbAlc values
among individuals with identical baseline characteristics.
In both regressions, ethnicity, gender, treatment arm, and
site were controlled for. To predict HbAlc at 12 months,
baseline HbAlc was also included as a control variable,
and for HbAlc at 48 months, HbAlc at 12 months was
controlled for. Since data for the 24- and 36-month time
points were not available, a linear trajectory between 12
and 48 months was assumed for the HbAlc values.

For modeling new cases of T2D at 12 and 48 months,
a logistic regression model was used. This model incor-
porated coefficients for gender, site, treatment arm, and
HbAlc at the respective time points. Moving beyond the
4-year trial period, the standard SPHR model methods
(based on an analysis of the Whitehall dataset) were
employed to model HbAlc trajectories. In subsequent
health check-ups, individuals could be diagnosed with
diabetes if their HbAlc exceeded 6.5% (48 mmol/
mol).2022

Step count modeling

Beta regressions were used to predict step count at 12
and 48 months. Ethnicity, gender, treatment arm, and site
were controlled for at both time points. The 12-month

regression also controlled for step count at baseline, and
the 48-month regression controlled for step count at 12
months. Since data for the 24- and 36-month time points
were not available, a linear trajectory between 12 and 48
months was assumed.

To model trends in step count after 48 months, an
ordinary least squares regression was used to analyze
the relationship between step count and age at baseline
(adjusted for sex, ethnicity, trial site, and trial arm). This
gave a coefficient equivalent to the annual change in step
count in the absence of any ongoing intervention, which
was a decrease in steps of 67.4 (SE=9.5) steps per day per
year of age. This was applied equally to all individuals
from the start of the trial to calculate their underlying
trajectory for step count.

Therefore, for the first 4 years of the model, individ-
uals were assigned two-step count trajectories: one repre-
senting the observed data in the trial (predicted using the
beta regressions) and one representing the age-related
change in step count (the underlying trajectory). If an
individual’s trial step count trajectory was converging with
their underlying trajectory between 12 and 48 months, it
was assumed to continue on the trial trajectory beyond 48
months until it converged with the underlying trajectory,
at which point the individual continued on the under-
lying trajectory. On the other hand, if their trial trajectory
was diverging from the underlying trajectory between 12
and 48 months, it was assumed that the trajectory beyond
48 months was parallel to the underlying trajectory, that
is, that the change in step count (positive or negative)
was maintained relative to the underlying trajectory.

Adapting the model to include the effect of step count on CVD
risk

The model was extended to incorporate the effect of step
count on CVD risk using a published cohort analysis of
the NAVIGATOR study, which reported the relationship
between PA and cardiovascular risk.’ The fully adjusted
model from this analysis was used, which gave an HR of
CVD events of 0.90 (95% CI 0.84 to 0.96) for every 2000-
step increment at baseline, and an HR of CVD events of
0.92 (95% CI 0.86 to 0.99) with a change from baseline of
2000 steps in 12 months. These HRs were used to modify
the existing risk functions in the model. It was assumed
that a person with the average baseline step count in the
PROPELS data would have an HR of 1 (ie, their CVD risk
would be unmodified).

Intervention costs

The cost of delivering WA and WA+ was microcosted
using data collected by the trial administrators."* Two sets
of cost were estimated: the first was based on how the
interventions were delivered in the trial and the second
set was based on advice from personnel involved in deliv-
ering WA in a real-world setting. The latter was used as our
base case intervention costs for several reasons including
the educators in the PROPELS trial were specifically
recruited whereas if WA or WA+ wereto be rolled out
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NHS staff would be used; fewer staff would likely be used
to train the educators; and, on average fewer courses
would be delivered per educator as these staff would have
other responsibilities in their role.

Health state cost and utility parameters

The methods and parameters for applying health state
costs and calculating QALYs remained largely unchanged
from version 3.1 of the model, which is detailed in Breeze
et al® In brief, costs were estimated additively, with a
health state cost associated with each condition added
when a patient had a history of an event. Furthermore,
some events such as myocardial infarction are associated
with a higher cost in the year of an event, and these addi-
tional costs were also applied additively. Lifetime costs
were calculated by adding all costs accrued in all model
years.

The baseline utility values for each patient were
obtained from the PROPELS participants’ baseline data.
Furthermore, patients’ utility declined by 0.004 per
annum, based on data from Ward et al.’’” Once a patient
experienced an event, we applied utility multipliers to
each patient’s baseline utility to account for their event
history when calculating the patient’s utility for that
year.™® As is standard in calculating QALYs, patients
who died had a utility of 0. QALYs were calculated by
summing the utility accrued by each patient in each year
of the model. Full details of the utility parameters used
are given in Breeze et al.”’

Outcome measures
The analyses produced discounted costs and discounted
QALYs. ICERs were calculated and compared with a
threshold of £20000 per QALY gained in line with the
lower limit of NICE’s normal acceptable ICER.*’ Probabi-
listic sensitivity analysis (PSA) was used to explore uncer-
tainty in the results. In a PSA, in each iteration every
model parameter is sampled from its distribution and
the model is run. This process is repeated multiple times
and ICERs are calculated based on the mean costs and
mean QALYs across all PSA iterations. One thousand iter-
ations were run; results were assessed for stability using
the method of Hatswell et al.™

In order to explore structural uncertainty in the
model, three different scenario analyses were run: (1)
the parameters for the predictive models for step count,
HbAlc, and T2D diagnoses were replaced with values
derived from statistical analyses conducted in the South
Asian and non-South Asian subpopulations of PROPELS
separately, as opposed to the base case where our statis-
tical analyses were conducted in the whole population;
(2) HbAlc and T2D diagnoses were predicted from the
new regression equations, but the treatment arm effect
was assumed to be zero (ie, the individual’s value was
predicted based solely on their demographic character-
istics); and (3) the treatment effect for step count was
applied, but the Whitehall equations were used to predict

HbAlc trajectories (and associated T2D diagnoses) from
baseline onwards.

A two-way threshold analysis was conducted using the
deterministic base case version of the model whereby the
increase in step count at 12 months and the proportion
of that increase maintained at 48 months varied, in order
to investigate the relationship between these two parame-
ters and the cost-effectiveness of a hypothetical interven-
tion that would improve objectively measured step count.

RESULTS

Simulated population

The simulated population showed close agreement with
the characteristics of the PROPELS population at base-
line, as shown in (table 1).'*

Intervention costs

The real-world cost of providing the WA program was
estimated to be £257 per person; the cost of providing
WA+ was estimated to be £322 per person. A full break-
down of these costs is provided in online supplemental
appendix C.

Changes in step count in the model

Figure 1A shows the average daily step count for indi-
viduals in all three arms of the PROPELS trial for the 4
years of the trial (A) and the first 30 years of the simu-
lation (B). The model variated from the trial data only
slightly: for instance, the actual baseline daily step count
in each trial arm was slightly different (A), whereas in
the model, all arms were assumed to have identical step
counts at baseline. The model matched the trial data well
in showing an initial increase in daily step count in both
intervention arms, with a larger increase in the WA+ arm
than WA. The model also accurately reflected an initial
decrease in step count in the usual care arm, followed by
a stabilization between years 1 and 4. The slight differ-
ences between the model averages and the trial data are
well within the SD of the trial data.

In the model, individuals in both intervention arms
converged with their underlying step count trajectory
after 4 years and then continued to decline in daily step
count. This is slightly below the rate of decline of 67 steps
per day per year predicted by the ordinary least squares
(OLS) regression model; individuals with lower step
counts have a higher risk of experiencing CVD events
and deaths over time compared with patients who have a
higher step count. Therefore, over time individuals with
higher step counts tend to be more likely to remain alive
in the model at later time points.

Base case results

All model analyses used 20000 simulated individuals
through the model. Using the Hatswell et a/’ method,
we found that 1000 PSA runs were sufficient to calculate
robust ICERs. As shown in table 2, WA is dominated by
usual care (ie, itis more expensive and less effective), and
WA+ hasan ICER exceeding £30000 per QALY gained.
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Table 1 A summary of the South Asian and non-South Asian population in the PROPELS data and in our simulated individual
population for the economic model

South Asian Non-South Asian
Simulated PROPELS Simulated PROPELS
Site Leicester 97% 97% 58% 58%
Cambridge 3% 3% 42% 42%
Arm Usual care 35% 34% 34% 34%
WA 32% 32% 32% 33%
WA+ 34% 34% 33% 33%
Sex Male 58% 58% 49% 49%
Female 42% 42% 51% 51%
Ethnicity Indian 85% 86% 0% 0%
Pakistani 5% 5% 0% 0%
Bangladeshi 1% 1% 0% 0%
Other South Asian (excluding Chinese) 9% 9% 0% 0%
White British 0% 0% 88% 88%
White Irish 0% 0% 1% 1%
Other white 0% 0% 4% 4%
White+back Caribbean 0% 0% 0% 0%
White+black African 0% 0% 0% 0%
White+South Asian 0% 0% 0% 0%
Other mixed race 0% 0% 1% 1%
Chinese 0% 0% 0% 0%
Other 0% 0% 0% 0%
Black Caribbean 0% 0% 2% 2%
Black African 0% 0% 3% 3%
Other black 0% 0% 0% 0%
Smoking Never 74% 73% 47% 47%
Ex-smoker 18% 18% 44% 43%
Current smoker 8% 9% 10% 10%
Atrial fibrillation No 100% 99% 94% 95%
Yes 0% 1% 5% 4%
Unknown 0% 0% 1% 1%
Statins No 75% 75% 2% 71%
Yes 24% 25% 28% 28%
Unknown 0% 0% 0% 0%
Antihypertensives No 69% 69% 59% 59%
Yes 31% 31% 41% 40%
Diabetes No 100% 100% 100% 100%
Yes 0% 0% 0% 0%
Angina No 99% 98% 93% 93%
Yes 1% 2% 6% 6%
Unknown 0% 0% 1% 1%
MI No 99% 97% 97% 95%
Yes 1% 3% 3% 5%
Unknown 0% 0% 0% 0%

Continued
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Table 1 Continued
South Asian Non-South Asian
Simulated PROPELS Simulated PROPELS

Stroke No 100% 99% 95% 97%

Yes 0% 1% 3% 2%

Unknown 0% 0% 1% 0%
IMD decile 1 9% 10% 10% 10%

2 15% 15% 7% 7%

3 13% 12% 7% 7%

4 18% 18% 8% 8%

5 14% 13% 10% 9%

6 10% 10% 9% 9%

7 10% 10% 12% 11%

8 5% 5% 11% 11%

9 5% 5% 14% 14%

10 1% 2% 12% 12%
Height (m) 1.64 (0.001) 1.64 (0.005) 1.68 (0.001) 1.68 (0.003)
BMI (kg/m?) 27.44 (0.034) 27.45(0.263) 29.72(0.038) 29.72(0.178)
Total cholesterol 4.96 (0.007) 4.96 (0.058) 5.24 (0.008) 5.25 (0.034)
Systolic blood pressure 128.63 (0.113) 128.74 (0.974) 132.39 (0.127) 132.38 (0.550)
Waist (cm) 95.91 (0.082) 95.81(0.649) 99.79(0.099) 99.66 (0.446)
Drinks per occasion 1.61 (0.006) 1.60 (0.043) 2.07 (0.006) 2.07 (0.025)
Drinking occasions per week 2.07 (0.010) 2.06 (0.078) 3.08 (0.010) 3.08 (0.045)
Average steps per day at baseline 7042 (21.310) 7038 (168.9) 7164 (22.9) 7196 (99.7)
HDL 1.34 (0.002) 1.34 (0.020) 1.46 (0.003) 1.47 (0.013)
Age (years) 54.69 (0.072) 54.61(0.580) 60.78 (0.057) 60.74 (0.254)
HbA1c at baseline (%) 5.81 (0.002) 5.81 (0.018) 5.86 (0.002) 5.85 (0.010)
GP visits in last year at baseline 4.05 (0.029) 5.12 (0.331) 3.20 (0.022) 4.20 (0.023)
EQ-5D utility score at baseline 0.787 (0.001)  0.778 (0.012)  0.799 (0.001)  0.797 (0.006)

Values are either percentages (for categorical or factor variables) or mean with SE in parentheses.
BMI, body mass index; GP, General practitioner; HbA1c, Glycated hemoglobin; HDL, high-density lipoprotein; IMD, Index of Multiple
Deprivation; MI, myocardial infarction (history thereof); WA+, Walking Away Plus; WA, Walking Away.

Although both interventions achieved an increase in step
count resulting in a reduction in modeled lifetime CVD
events, WA was associated with a non-significant elevated
lifetime risk of T2D in the PROPELS trial with an OR of
1.55 (97.5% CI 0.52 to 2.68) compared with usual care at
1 year postrecruitment and an OR of 1.58 (97.5% CI 0.74
to 3.39) 4 years postrecruitment. These increased risks
account for much of the observed higher costs and lower
QALYs in this arm than in the usual care arm.

As shown in the cost-effectiveness plane in figure 2A,
there is substantial uncertainty around these results.
Points to the right of the dashed line indicate an ICER
that is cost-effective relative to £20 000/QALY, and points
to the left indicate an ICER that is not. For both inter-
ventions, there are points on either side of the line. As
shown in the cost-effectiveness acceptability curve in
figure 2B, this equates to a probability of 0.53 that the

most cost-effective option at £20 000/QALY is usual care,
0.38 that it is WA+, and 0.09 that it is WA. Figure 2C shows
that none of the results of the scenario analyses were cost-
effective at £20 000/ QALY.

As shown in table 3, interventions designed to increase
step count can be cost-effective at a threshold of £20000
per QALY if they achieve a greater maintenance of effect
at 48 months and/or a greater initial step count increase
at 12 months than was observed in the PROPELS trial. In
particular, the degree of increase in PA that is maintained
at 48 months has a strong positive relationship with the
cost-effectiveness of the intervention. Note that as these
results are from a deterministic version of the model,
they are not directly comparable with the PSA results for
the PROPELS trial.
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B Average modelled step countin each arm
over first 30 years (model outputs)
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(A) Average step count in each arm over the first 4 years (trial data). Error bars denote 1 SD. Note that points are

shown spaced around the year marks to allow vertical error bars to be visible. (b) Average step count in each arm over the first

30 years (model outputs).

DISCUSSION
Neither WA nor WA+ was cost-effective at a threshold
of £20000 per QALY gained. Despite having a

Table 2 The results of the base case probabilistic analysis

Weighted population

Usual
care WA WA+

Clinical outcomes (lifetime probability of events per person)
T2D 0.464 0.474 0.464
CVD events 0.411 0.409 0.407
T2D complications 0.213 0.215 0.213
Cost-effectiveness
Costs

T2D £1549 £1628 £1576

CVD events £8440 £8436 £8410

T2D complications £1328 £1382 £1339

Other clinical £11284 £11318 £11301

events

Intervention £0 £257 £322

Total £22598 £23018 £22945
QALYs 9.323 9.312 9.33
Incremental costs - £421 £347
Incremental QALYs - —-0.01029 0.00705
ICER (95% Cl) - Dominated  £49273

by usual care (£30011-
£82 987)

CVD, cardiovascular disease; ICER, incremental cost-effectiveness
ratio; QALYs, quality-adjusted life years; T2D, type 2 diabetes; WA,
Walking Away; WA+, Walking Away Plus.

positive impact on lifetime CVD risk, neither interven-
tion achieved enough reduction in the risk of T2D and/
or CVD to give substantial lifetime QALY gains and
reductions in lifetime costs. However, the results of the
threshold analysis showed that interventions targeting
step count have the potential to be cost-effective at this
threshold. Interventions to increase step count should
aim to maintain the increase long-term (in this case, at
48 months). Even a modest increase in step count at 12
months (such as 500 steps per day, as achieved by the WA+
arm of the PROPELS trial) can give cost-effective results
at £20 000/ QALY if this is fully maintained at 48 months.
Five hundred steps/day is equivalent to just 5min of brisk
walking per day and the minimum clinically important
difference in overall activity levels.”!

The findings that WA and WA+ arenot cost-effective
are contrary to previous modeling work supporting the
cost-effectiveness of behavior change interventions.
There are several possible reasons for this difference.
First, Gillies et al modeled a reduction in T2D diagnoses
because of lifestyle interventions, a reduction in T2D
diagnoses was not observed in the PROPELS trial. More-
over, because there was no treatment effect on HbAlc in
the PROPELS trial, there was no reason to extrapolate
differences in rates of diagnosis beyond the trial period.
Therefore, the only clinical effect included in the model
was the protective effect on CVD risk of increasing step
count. These differences may also be because the inter-
vention in Gillies et al was a more intensive intervention
than those modeled here; it was also a combined diet and
exercise program, rather than a primary focus on PA as
was the case in the PROPELS interventions. The Gillies et
al study was also conducted in a slightly different popula-
tion: it was defined based on impaired glucose tolerance
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Figure 2 The results of the economic analyses: (A) the cost-effectiveness plan in the whole population with the interventions
compared with usual care; (B) the cost-effectiveness acceptability curve in the whole population; and (C) the results of the
scenario analyses on a cost-effectiveness plane with the interventions compared with usual care (scenario 1: regressions were
based on each ethnic subgroup separately; scenario 2: statistically non-significant treatment effects were removed; scenario
3: Whitehall risk equations used in all model years). ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year;

WA, Walking Away; WA+, Walking Away Plus.

rather than HbAlc as in PROPELS. The threshold anal-
ysis suggests that maintaining the intervention effect of
over 500 step/day observed after 12 months in WA+ to
48 months would give an ICER of £15 986/QALY, (e, it
would be cost-effective at a threshold of £20 00/QALY).

Both WA and WA+ were estimated to be substan-
tially more expensive than other structured education
programs for people with T2D (eg, the Diabetes Educa-
tion and Self-Management for Ongoing and Newly Diag-
nosed (DESMOND) program for T2D self-management);
if they were as inexpensive as DESMOND, WA+ would
be cost-effective.” As well as the costs of providing an
education course, WA+ incurs additional costs related to
delivering follow-up support. It is worth noting that while
the in-trial costs for delivering DESMOND were £203 per
person (roughly equivalent to WA), the “real-world” esti-
mate was just £76 per person. It is likely that the assump-
tions underlying the estimation of real-world costs are
a key driver of the discrepancies in cost-effectiveness
estimates.

The key strengths of this study are that it is based on
a clinical trial which is to our knowledge unique in two
important ways: first, it uses accelerometer-measured
PA as a primary outcome, and thus allows inferences
to be made about the relationship between PA, health
outcomes (including diabetes diagnosis), and quality of
life. Second, it collected follow-up data for 4 years, which
is an unusually long follow-up period for a clinical trial
of this nature. Finally, the model used is a well-validated
model that has been used in many previous evalua-
tions, some of which were conducted for UK decision
makers. 2’ 2 3% 34 However, there are several limitations
that may have affected the strength of the conclusions.
First, data on the date of diabetes diagnosis were not
collected in the PROPELS trial for all participants, so
diagnoses were based on logistic regression models,
rather than time-to-event analysis. It was necessary to
make the simplifying assumption that diagnosis was made
at either 12 or 48 months (ie, at a PROPELS clinic visit).
This is not representative of the real world, where some

Table 3 Results of the threshold analyses on the ICER for the change in step count at 12 months postintervention and the
percentage of the step count that is maintained at 48 months postintervention

Percentage of step count change at 12 months maintained at 48 months

0% 20%
Absolute 500
average daily oo
step count
increase at 12 700
months 800 £29209
900 £29954
1000 £29604

40% 60% 80% 100%
£27936 £24623 £20574
£26838 £23039

£25064
£23103
£20668

£20055

Cells in red are not cost-effective at £30 000/QALY; cells in yellow are cost-effective at £30 000/QALY but not at £20 000/QALY; cells in green

are cost-effective at £20 000/QALY.

ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year.
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people will have been diagnosed between the 1- and
4-year follow-ups. Furthermore, the trial would need to
be much larger to be powered to detect differences in
diabetes diagnoses between the arms. Moreover, it was
only possible to model the independent effect of PA on
one group of health outcomes: CVD events; effects of PA
on other health outcomes (eg, cancer® and depression%)
are not captured here. However, as the evidence linking
objectively measured step count to these outcomes is
currently poor, these effects cannot be included in the
model. Key areas of research that would improve decision
making in PA in people at high risk of developing T2D
include research into PA interventions that can main-
tain small (but clinically meaningful) changes to PA over
the longerterm, and research linking accelerometer-
measured PA to outcomes other than CVD.

In conclusion, neither WA nor WA+ hasan ICER below
English decision makers’ cost-effectiveness threshold.
However, for PA interventions to be cost-effective in a
population at high risk of developing T2D, only relatively
small changes to behavior need to be maintained over
the longer term.
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Appendix

Appendix A: Key model parameters

Supplementary table 1 and Supplementary table 2 show the utility values and key unit costs for the
health states in the model, as well as the distributions used in the probabilistic sensitivity analysis.
For further details on how these are implemented in the model, refer to the full model
documentation (1).

Parameter Distribution | Parameter | Parameter | Central | Source
1 2 estimate
Renal/ulcer baseline NORMAL 0.689 0.014 0.689 (2)
utility
Renal dialysis NORMAL -0.078 0.026 -0.078 (2)
Foot ulcer NORMAL -0.099 0.013 -0.099 (2)
Amputation/heart NORMAL 0.807 0.005 0.807 (3)

failure baseline utility

Heart failure NORMAL -0.101 0.032 -0.101 (3)
Amputation NORMAL -0.172 0.045 -0.172 (3)
Stable angina NORMAL 0.801 0.038 0.801 (4)
multiplicative factor

decrement
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Unstable angina NORMAL 0.77 0.038 0.77 (4)
multiplicative factor
decrement
MI multiplicative NORMAL 0.76 0.018 0.76 (4)
factor decrement
Stroke multiplicative NORMAL 0.629 0.04 0.629 (4)
factor decrement
Cancer baseline utility | NORMAL 0.8 0.0026 0.8 (5)
Cancer decrement NORMAL -0.06 0.008 -0.06 (5)
Osteoarthritis utility NORMAL 0.69 0.069 0.69 (6)
Depression baseline NORMAL 0.48 0.048 0.48 (7)
utility
Depression remitters NORMAL 0.31 0.031 0.31 7)
Depression NORMAL 0.20 0.020 0.20 7
responders
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Depression non- NORMAL 0.070 0.007 0.070 7)
responders
Depression drop-outs | NORMAL 0.050 0.005 0.050 7)
Supplementary table 1: model utility parameters
Costs type Detail Cost Distribution | Alpha Beta Source

(2014
GBP)
Drug Metformin (per soo | 0.025788 | Constant (8)
mg)
Drug Blood glucose 0.199 Constant (8)
monitoring
Drug Insulin glargine 1375.716 | Gamma 3.366869 | 408.6039 | (8)
Drug Sitagliptin (28 tabs | 1.187857 | Constant (8)
of 100mg)
Drug Pioglitazone (28 1.494692 | Constant (8)
tabs of 45mg)
Drug Simvastatin (28 tabs | 0.036429 | Constant (8)
of 20mq)
Lab tests Lipids 1 Gamma 100 0.01 (9)
Drug Anti-hypertensive 195.9393 | Gamma 100 1.959393 | (8)
costs
Visits GP (per patient 46.94833 | Gamma 100 0.469483 | (20)
contact)
Visits Nurse advanced (per | 25.5154 Gamma 100 0.255154 | (20)
consultation)
Visits Health care 3.402053 | Gamma 100 0.034021 | (10)
assistant (assume 10
mins)
Visits Dietician (one hour) | 18.5 Gamma 100 0.185 (20)
Visits Eye screening 24.31257 | Gamma 15.3664 | 1.58219 (20)
Visits Waist measurement | 0.170103 | Gamma 100 0.001701 | (10)
(30 seconds)
Visits Question family 0.085051 | Gamma 100 0.000851 | (20)
history (15 seconds)
Lab tests HbA1c 3 Gamma 100 0.03 (9)
Lab tests Lipids 1 Gamma 100 0.01 (9)
Lab tests LfT 1 Gamma 100 0.01 (9)
Lab tests B12 1 Gamma 100 0.01 (9)
Lab tests Urine 1 Gamma 100 0.01 (9)
Interventions Nicotine 103 Gamma 100 1.03 (20)
replacement
therapy
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Lab tests HbA1c diagnosis 14.81465 | Gamma 100 0.148147 | (11)
Interventions | Leicester risk score 0.00254 | Gamma 100 2.54E-05 | (12)
Cardiovascular | Unstable Angina 1275.591 | Gamma 100 12.75591 | (13)
hopsital: EBo5SZ
Cardiovascular | Revasc. Hospital 6036.846 | Gamma 100 60.36846 | (23)
mixture of HRG
codes
Cardiovascular | Ml Hopsital: EB1o7 1554.896 | Gamma 100 15.54896 | (13)
Cardiovascular | First Outpatient 165.3571 | Gamma 100 1.653571 | (23)
Cardiovascular | Subsequent 110.0574 | Gamma 100 1.100574 | (13)
appointment
Cardiovascular | GP visit yeara 122.8615 | Constant (23)
Cardiovascular | GP visit year 2 110.0574 | Constant (23)
Cardiovascular | Fatal CHD (Palmer | 712.5001 | Gamma 100 7.125001 | (13)
Inflated)
Cardiovascular | Fatal stroke 4442.562 | Gamma 100 44.42562 | (13)
(Youman inflated)
Cardiovascular | First year stroke 12676.6 | Gamma 100 126.766 | (14)
Cardiovascular | Subsequent year 1739.911 | Gamma 100 17.39911 | (124)
stroke
Cardiovascular | TIA 2722.648 | Gamma 100 27.22648 | (14)
Cardiovascular | 9o% of patients 0.9 Beta 50 450 (13)
receive glytrin
spray, isobide
monoitrate one of
verepamil, atenolol
or diltiazem and
saspirin
Cardiovascular | 60% of patients 0.6 Beta 400 600 (13)
receive clopidogrol
Cardiovascular | 9o% of patients 0.9 Beta 100 900 (13)
receive rampiril
(ACE- 20% non-
tolerant)
Cardiovascular | 10% of patients 0.1 (13)
(those who don't
tolerate rampirl)
receive ARB
Cardiovascular | Glytrin Spray 12.61137 | Constant (13)
Cardiovascular | Isosorbide 13.53885 | Constant (13)
mononitrate
Cardiovascular | Verapamil 50.56592 | Constant (13)
Cardiovascular | Atenolol 36.42481 | Constant (13)
Cardiovascular | Aspirin 8.010085 | Constant (23)
Cardiovascular | Ramipril 90.44771 | Constant (23)
Cardiovascular | ARB 253.2753 | Constant (13)
Cardiovascular | Clopidogrel 554.4063 | Constant (13)
Congestive CHF1 inpatient 3376.682 | Gamma 17.08787 | 197.607 @3)

heart failure
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Congestive CHFz1 non-inpatient | 1035.967 | Gamma 50.13476 | 20.66365 | (3)

heart failure

Congestive CHF2 inpatient 1558.713 | Gamma 23.46525 | 66.42644 | (3)

heart failure

Congestive CHF2 non-inpatient | 1029.618 | Gamma 109.7982 | 9.377373 | (3)

heart failure

Microvascular | Blindness year 1 1433.847 | Gamma 7.982428 | 179.6254 | (3)
inpatient

Microvascular | Blindness year 1 1894.159 | Gamma 14.79887 | 127.9935 | (3)
non-inpatient

Microvascular | Blindness year 2 479.3598 | Gamma 41.39524 | 11.58007 | (3)
inpatient

Microvascular | Blindness year 2 780.9437 | Gamma 79.72506 | 9.795462 | (3)
non-inpatient

Microvascular | Amputation year 1 10101.48 | Gamma 35.73274 | 282.6952 | (3)
inpatient

Microvascular | Amputation year 1 2856.053 | Gamma 16.81661 | 169.8352 | (3)
non-inpatient

Microvascular | Amputation year 2 1896.275 | Gamma 23.02322 | 82.36361 | (3)
inpatient

Microvascular | Amputation year 2 1704.743 | Gamma 57.06248 | 29.87502 | (3)
non-inpatient

Microvascular | Haemodialysis with | 42049 Gamma 100 420.49 (13)
overheads

Microvascular | automated 27217.14 | Gamma 100 272.1714 | (13)
peritoneal dialysis
(APD)

Microvascular | continuous 19742.25 | Gamma 100 197.4225 | (13)
ambulatory
peritoneal dialysis
(CAPD)

Microvascular | Kidney transplant 23659.73 | Gamma 100 236.5973 | (13)

Microvascular | Immunosuppressant | 6958.745 | Gamma 100 69.58745 | (13)

Microvascular | Proportion 0.468992 | Constant (23)
transplant

Microvascular | Proportion 0.089147 | Constant (23)
Peritoneal dialysis

Microvascular | Proportion 0.44186 | Constant (23)
haemodyalysis

Microvascular | Not infected 167.7526 | Gamma 100 1.677526 | (13)

Microvascular | With cellulitis 443.1003 | Gamma 100 4.431003 | (13)

Microvascular | With osteomyelitis | 821.5817 | Gamma 100 8.215817 | (13)

Microvascular | Proportion not 0.874 Beta 11.726 1.690476 | (23)
infected

Microvascular | Proportion with 0.714286 | Beta 27.85714 | 11.14286 | (13)
cellulitis

Cancer Breast cancer 13818.11 | Gamma 100 138.1811 | (5)

Cancer CRC Dukes A 10091.35 | Gamma 100 100.9135 | (5)

Cancer CRC Dukes B 17315.32 | Gamma 100 173.1532 | (5)

Cancer CRC Dukes C 26550.26 | Gamma 100 265.5026 | (5)
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Cancer CRC Dukes D 16625.53 | Gamma 100 166.2553 | (5)
Osteoarthritis | Osteoarthritis 961.6886 | Gamma 100 9.616886 | (6)
Depression Practice nurse at 9.015441 | Gamma 100 0.090154 | (10)
surgery (assume 10
mins)
Depression Practice nurse at 27.04632 | Gamma 100 0.270463 | (20)
home visit (assume
half an hour)
Depression Practice nurse 9.015441 | Gamma 100 0.090154 | (10)
telephone (assume
10 Mins)
Depression Health visitor 38.78341 | Gamma 100 0.387834 | (20)
(assume half an
hour)
Depression District nurse 37.76279 | Gamma 100 0.377628 | (20)
(assume half an
hour)
Depression Other nurse 9.015441 | Gamma 100 0.090154 | (20)
(assume 10 mins)
Depression HCA phlebotomist 3.402053 | Gamma 100 0.034021 | (10)
(assume 10 mins)
Depression Other primary care 25.5154 Gamma 100 0.255154 | (20)
Depression Out of hours 28.47495 | Gamma 100 0.284749 | (7)
Depression NHS direct 24.87342 | Gamma 100 0.248734 | (7)
Depression walkin centre 38.76158 | Gamma 100 0.387616 | (7)
Depression Prescribed 9.614405 | Gamma 100 0.096144 | (7)
medications
Depression Secondary care 81 Gamma 100 0.81 (9)
Depression Practice nurse at 1.52 Gamma 79.442414 | 0.019133 | (7)
surgery
Depression Practice nurse at 0.02 Gamma 3.183673 | 0.006282 | (7)
home visit
Depression Practice nurse 0.11 Gamma 8.192708 | 0.013427 | (7)
telephone
Depression Health visitor 0.05 Gamma 2.014463 | 0.024821 | (7)
Depression District nurse 0.01 Gamma 0.609375 | 0.01641 | (7)
Depression Other nurse 0.13 Gamma 7.323333 | 0.017751 | (7)
Depression HCA phelbotomist 0.31 Gamma 21.76165 | 0.014245 | (7)
Depression Other primary care 0.19 Gamma 5.863807 | 0.032402 | (7)
Depression Out of hours 0.23 Gamma 23.70698 | 0.009702 | (7)
Depression NHS direct 0.09 Gamma 10.9308 | 0.008234 | (7)
Depression Walk-in centre 0.21 Gamma 14.87803 | 0.014115 | (7)
Depression Prescribed 7.74 Gamma 181.7893 | 0.042577 | (7)
medications
Depression Secondary care 0.26 Gamma 12.73469 | 0.020417 | (7)

Supplementary table 2: key cost parameters
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Appendix B: HbA1c and diabetes diagnosis modelling

The regressions used to estimate diabetes diagnoses, step count and HbA1c in the

SPHR model v 3.2

Details of regressions used to estimate diabetes diagnoses at 1 and 4 years

Diabetes diagnoses at 1 year

Odds ratios

Mean 97.5% Cl
Walking Away (Walking Away = 1, o otherwise) 1.55 (0.52, 4.63)
Walking Away Plus (Walking Away Plus = 1, o otherwise) 0.72 (0.19, 2.68)
Cambridge (1 = at the Cambridge site, o = otherwise) 4.11 (1.32,12.77)
Female (1 = Female, o otherwise) 0.54 (0.2, 1.44)
HbA1c (% scale) at baseline 5.15 (0.44, 60.15)
HbA1c (% scale)at one year 1.52 (0.24, 9.58)
Number of objectively measured steps per day / 2000 at baseline 1.00 (0.6,1.67)
Number of objectively measured steps per day / 2000 at one year 0.80 (0.49,1.32)
Supplementary table 3: ORs for diabetes diagnoses at 1 year
Regression coefficients

Mean SE 97.5% Cl

Intercept -15.92 | 5.16 (-27.49, -4.36)
Walking Away (Walking Away = 1, o otherwise) 0.44 0.49 (-0.65,1.53)
Walking Away Plus (Walking Away Plus = 1, o otherwise) -0.33 0.59 (-1.64, 0.99)
Cambridge (1 = at the Cambridge site, o = otherwise) 1.41 0.51 (0.28, 2.55)
Female (1 = Female, o otherwise) -0.61 0.44 (-1.6, 0.37)
HbA1c (% scale) at baseline 1.64 1.10 (-0.82, 4.1)
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HbA1c (% scale)at one year 0.42 0.82 (-1.42, 2.26)
Number of objectively measured steps per day / 2000 at 0.00 0.23 (-0.5, 0.51)
baseline
Number of objectively measured steps per day / 2000 at one | -0.22 0.22 (-0.71, 0.28)
year

Supplementary table 4: regression coefficients for diabetes diagnoses at 1 year
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Covariance matrix

Intercept | Walking Walking Away | Cambridge® | Female* HbA1c HbA1c (%) at | Steps perday/ | Steps perday/
Away’ Plus? (%) atom | 12m 2000 atom 2000 at12m

Intercept 26.6279 0.0276 -0.0493 0.5344 -0.0596 -3.6608 -0.6545 -0.1835 -0.0141
Walking 0.0276 0.2370 0.1355 0.0054 0.0101 -0.0459 0.0227 -0.0101 0.0010
Away’
Walking -0.0493 0.1355 0.3436 -0.0041 0.0010 -0.0166 0.0077 -0.0019 -0.0068
Away Plus®
Cambridge® | 0.5344 0.0054 -0.0041 0.2558 -0.0097 -0.1515 0.0390 -0.0114 0.0003
Female* -0.0596 0.0101 0.0010 -0.0097 0.1918 -0.0297 0.0248 0.0061 -0.0009
HbA1c (%) at | -3.6608 -0.0459 -0.0166 -0.1515 -0.0297 1.2024 -0.5813 0.0322 -0.0179
om
HbA1c (%) at | -0.6545 0.0227 0.0077 0.0390 0.0248 -0.5813 0.6734 -0.0090 0.0146
12m
Steps per -0.1835 -0.0101 -0.0019 -0.0114 0.0061 0.0322 -0.0090 0.0513 -0.0369
day /2000 at
om
Steps per -0.0141 0.0010 -0.0068 0.0003 -0.0009 -0.0179 0.0146 -0.0369 0.0493
day /2000 at
12m
*Walking Away = 1, other arms = o > Walking Away Plus = 1, other arms = 0 *Cambridge = 1, Leicester = 0 * Female = 1, male = 0

Supplementary table 5: covariance matrix for diabetes diagnoses at 1 year
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4 year Diabetes Diagnoses

Odds ratios

Mean 97.5% Cl
Walking Away (Walking Away = 1, o otherwise) 1.58 (0.74,3-39)
Walking Away Plus (Walking Away Plus = 1, o otherwise) 1.25 (0.57, 2.74)
Cambridge (1 = at the Cambridge site, o = otherwise) 1.08 (0.53, 2.18)
Female (1 = Female, o otherwise) 0.84 (0.44,1.58)
HbA1c (% scale) at baseline 4.92 (1.26, 19.3)
HbA1c (% scale) at four years year 5.94 (2.54, 13.88)
Number of objectively measured steps per day / 2000 at baseline 0.89 (0.66, 1.21)
Number of objectively measured steps per day / 2000 at four years 0.96 (0.71,1.3)
Supplementary table 6: ORs for diabetes diagnoses at 4 years
Regression coefficients

Mean SE 97.5% Cl

Intercept -22.59 3.37 (-30.15, -15.04)
Walking Away (Walking Away = 1, o otherwise) 0.46 0.34 (-0.3,1.22)
Walking Away Plus (Walking Away Plus = 1, o otherwise) 0.23 0.35 (-0.55,1.01)
Cambridge (1 = at the Cambridge site, o = otherwise) 0.07 0.31 (-0.63, 0.78)
Female (1 = Female, o otherwise) -0.18 0.28 (-0.81, 0.46)
HbAz1c (% scale) at baseline 1.59 0.61 (0.23, 2.96)
HbA1c (% scale) at one year 1.78 0.38 (0.93, 2.63)
Number of objectively measured steps per day / 2000 at -0.11 0.14 (-0.42, 0.19)
baseline
Number of objectively measured steps per day / 2000 at -0.04 0.13 (-0.34, 0.26)
one year

Supplementary table 7: regression coefficients for diabetes diagnoses at 4 years
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Covariance matrix
Intercept | Walking Walking Away | Cambridge® | Female* HbA1c HbA1c (%) at | Steps perday/ | Steps perday/
Away* Plus? (%) atom | 12m 2000 at om 2000 at12m
Intercept 11.3644 -0.0409 0.0222 0.2312 -0.0951 -1.5575 -0.2736 -0.0320 -0.0480
Walking -0.0409 0.1153 0.0613 0.0046 -0.0004 -0.0082 0.0057 -0.0004 -0.0020
Away’
Walking 0.0222 0.0613 0.1214 0.0005 0.0009 -0.0075 -0.0043 -0.0010 -0.0028
Away Plus®
Cambridge® | 0.2312 0.0046 0.0005 0.0990 -0.0032 -0.0722 0.0294 -0.0003 -0.0050
Female* -0.0951 -0.0004 0.0009 -0.0032 0.0804 -0.0082 0.0160 0.0009 0.0021
HbA1c (%) at | -1.5575 -0.0082 -0.0075 -0.0722 -0.0082 0.3712 -0.1070 0.0104 -0.0064
om
HbA1c (%) at | -0.2736 0.0057 -0.0043 0.0294 0.0160 -0.1070 0.1433 -0.0083 0.0121
12m
Steps per -0.0320 -0.0004 -0.0043 -0.0003 0.0009 0.0104 -0.0083 0.0185 -0.0128
day /2000 at
om
Steps per -0.0480 -0.0020 -0.0028 -0.0050 0.0021 -0.0064 0.0121 -0.0128 0.0181
day /2000 at
12m
* Walking Away = 1, other arms = o * Walking Away Plus = 1, other arms = 0 *Cambridge = 1, Leicester = 0 * Female = 1, male = 0

Supplementary table 8: covariance matrix for diabetes diagnoses at 4 years
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Details of regressions used to estimate HbA1c at 1 and 4 years

1year
Mean effect (logit link function)

Coefficients | SE 97.5% Cl
Intercept -5.808 0.108 | (-6.05, -5.566)
Walking Away -0.018 0.014 | (-0.048, 0.013)
(Walking Away = 1, o otherwise)
Walking Away Plus -0.009 0.014 | (-0.04, 0.021)
(Walking Away Plus = 1, o otherwise)
HbA1c (%) at om 0.854 0.019 | (0.812, 0.896)
Cambridge (1 = Cambridge, o = Leicester) -0.049 0.015 | (-0.082, -0.015)
White Irish -0.062 0.076 | (-0.232, 0.109)
(1 = White Irish, o = otherwise)
Any other white background 0.024 0.032 | (-0.048, 0.096)
(12 = Any other white background, o = otherwise)
White and Black Caribbean 0.017 0.142 | (-0.302,0.336)
(1 = White and Black Caribbean, o = otherwise)
White and Black African -0.220 0.211 | (-0.693, 0.253)
(1 = White and Black African, o = otherwise)
White and Asian -0.240 0.248 | (-0.796, 0.317)
(1 = White and Asian, o = otherwise)
Any other mixed race 0.015 0.091 | (-0.188, 0.219)
(1= any other mixed race, o = otherwise)
Indian 0.018 0.015 | (-0.015, 0.051)
(12 =Indian, o = otherwise)
Pakistani 0.006 0.053 | (-0.112, 0.125)
(1 = Pakistani, o = otherwise)
Bangladeshi 0.420 0.169 | (0.041, 0.798)
(1 = Bangladeshi, o = otherwise)
Any other Asian background 0.029 0.041 | (-0.064, 0.121)
(1= any other Asian background, o =otherwise)
Chinese 0.065 0.108 | (-0.177, 0.307)
(1 = Chinese, o = otherwise)
Any other 0.099 0.142 | (-0.22, 0.417)
(1= Any other, o = otherwise)
Black Caribbean 0.022 0.039 | (-0.066, 0.11)
(1 = Black Caribbean, o = otherwise)
Black African 0.016 0.036 | (-0.065, 0.097)
(1 = Black African, o = otherwise)
Any other black background 0.000 0.095 | (-0.213, 0.212)
(1 = Any other black background, o =otherwise)
Female (1 = Female, o otherwise) -0.017 0.011 | (-0.043, 0.008)

Supplementary table 9: coefficients for estimating HbA1c at 1 year
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Dispersion parameter (natural logarithm link function)

Coefficients SE | 97.5% Cl
Intercept 6.902 0.826 | (5.051,
8.752)
Walking Away (Walking Away = 1, o otherwise) -0.290 0.105 | (-0.527, -
0.054)
Walking Away Plus (Walking Away Plus=1, o -0.290 0.105 | (-0.526, -
otherwise) 0.055)
HbA1c (% scale) at om -0.276 0.143 | (-0.596,
0.045)
Cambridge (1 = Cambridge site, o = otherwise) -0.541 0.097 | (-0.758, -
0.324)
Female (1 = Female, o otherwise) 0.008 0.087 | (-0.186,
0.203)

Supplementary table 10: dispersion parameters for HbA1c at 1 year
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@ k3 o £ Ky o @ = - 7] 2 < o T o £
2 H ® @ - zgo (D o < € = <0 2 T -} 2 2 o} °
< < s & < < o c - o u — 2 s S - 2 o = S z z S s
8 o Y < 2 £ 23158 |8 5 2 c 2 23 |g 2 3 £ 23 g o > £ 2
3 2 g o = = £ 2 2 c =] ] 3 s 2 2 ] o < £2 |2 ] g g S £ K
5 = = > 2 2 °9 | 2xa 28 el ° 5 k] =) °2 g ° % % °Q |® <4 = = d 2 ©
3 = = < € z >3 |E€ |££2 |E > 2 < g >3 | £ > < ] >3 | € ] = = < € £
= © © o o = S ® <& < & < € b=l © © [ = c ) © [t @ P=2 © o o < 5]
< B = T o = <3 20 2 < = < £ o o <3 O < ) ) <3 i 1= = = T (V] fid
Intercept 0.011681 1.27E- | -1.87145E- 0.0004543 - -9.4E- - -5.5E- - | 3.32E- -2.6E- 4.4E-| 0.0004 | 0.0002 [ 0.0002 | 0.0004 | 0.0001 | 3.53E- - | -4.4E-| -0.0049 | 3.79E- | 1.04E- | 0.00083 - 2.59E-
o5 06 05 [ 0.0020132 0.0004803 05 | 0.00037 05 | 0.0003 o5 13 o5 41 94 69 68 24 05 [ 0.0002 <13 06 05 2 | 0.00017 o5
8 8 9 1
Walking 1.274E-06 | 0.0001| 7.44238E-| -1.3393E- | 4.56248E-| -6.2896E- -1.1E- -4.7E- 7.83E-| -3E-06 | -3.9E-| 5.79E-| 6.22E- - -3.2E- 2.25E- 7.95E- -1.1E- | -gE-06 | 5.23E- | 4.55E- -1.6E- -7.3E- -2.9E- 7.63E- 3.14E- -1.2E-
Away 89 o5 05 07 05 05 05 05 06 06 06 | 0.00011 06 05 05 05 o5 06 o5 05 05 06 07 06
Walking -1.871E- 7-44E-| 0.0001869 | -1.0079E- [ 1.33188E-| -2.1033E-| -4E-o07 -7.2E- 7.76E- -| -1.9E-| 1.05E-| -2.8E- 2.72E- -1.1E- 2.26E- | 7.92E- 1.34E- | 6.76E- | 2.3E-05 | 2.05E- -7.5E- -2.9E- -7.2E- | 6.24E-| 3.36E- -9.7E-
Away Plus o5 o5 63 05 06 o5 o5 05 | 0.0001 <13 <13 o5 06 05 o5 o5 05 06 06 06 o5 05 06 o7 07
1
HbA1c - -1.3E- | -1.00794E- | 0.0003514 | -9.0674E- | 8.22148E- | 8.17E- | 6.75E- -4.8E-| 7.89E-| -1.7E- -9.9E- -2.1E- -7.8E- -5.9E- | -5E-05| -9E-05 -3.2E- -1.9E- | 1.84E-| -3.9E-| 0.0008 | 4.26E- | 3.11E- - 3.23E- | -3E-07
(%) atom | 0.002013 o5 o5 39 o5 o5 06 o5 06 o5 o5 06 o5 o5 o5 o5 (<13 o5 06 35 06 06 | 0.00014 <13
3
Cambridg | 0.000454 | 4.56E-| 1.33188E-| -9.0674E- | 0.0002217 | -1.8629E- | 3.39E- -2.1E- - -| 4a7E-| 6.75E-| 7.23E-| 9.07E-| s5.51E- - -| 7.64E-| 7.24E-| 6.15E- | -1.5E- -| 6.27E-| 6.23E-| 3.82E- -7.2E- | 2.99E-
e 36 o7 06 o5 47 o5 06 05 | 0.00013 | 0.0001 o5 o5 o5 o5 05 [ 0.00012 | 0.00011 o5 o5 o5 06 | 0.0002 o7 o7 o5 o5 06
5 1
White - -6.3E- | -2.10333E- | 8.22148E- | -1.8629E- | 0.0057818 | 5.42E- | 9.39E- 5.67E- | 7.99E- | 3.99E- | 4.15E-| 3.66E- | 8.66E- 4.35E- | 2.96E- 3.61E- 5.23E- | 4.51E- | 3.2E-05 | -3.7E- -3.7E- -2.6E- -2.1E- | 6.68E- 1.81E- -4.5E-
Irish 0.000480 o5 (<13 05 05 83 o5 o5 06 <13 <13 <13 o5 o5 05 o5 06 05 o5 <13 o5 06 06 06 06 06
4
Any other -9.366E- -1.1E- - | 8.16684E- | 3.38596E- | 5.42122E- | 0.0010 | 5.17E- | 4.12E-| 4.48E- | 4.88E-| 4.99E- | 4.87E-| 5.67E-| 4.86E-| 4.31E- 4E-05 | 5.1E-05 [ 5.06E- | 4.79E- | -1.5E-| 4.25E- -3.5E- | -3.4E- -3.7E- | 1.25E- -3.5E-
white o5 05 | 4.00544E- 06 06 o5 33 o5 o5 o5 o5 o5 o5 o5 o5 o5 o5 o5 06 06 07 o7 07 06 06
backgrou o7
nd
White and - -4.7E- | -7.18814E- | 6.75379E- | -2.0932E- 9.3904E- | 5.17E- | 0.0202 -1.6E- [ 0.0001 | 4.05E-| 3.42E-| 4.27E- 7.61E- 5.45E- [ 3.26E- | 6.55E- [ 4.98E- | 3.68E-| 2.84E-| -6.6E-| 2.28E- -9.9E- -9.7E- -2.3E- -3.3E- -1.1E-
Black 0.000368 13 o5 o5 o5 o5 o5 8 o5 36 o5 13 o5 13 o5 o5 07 o5 o5 o5 o5 o5 06 o8 06 06 o5
Caribbean 4
Whiteand | -5.493E-| 7.83E-| 7.75578E- | -4.7795E- - | 5.67286E- [ 4.12E-| -1.6E-| 0.0445| 6.79E-| 2.8E-| 1.73E-| 6.94E- -6.3E- | 4.18E- | 0.00014 | 0.00018 | -8E-06 8.6E- | 3.56E- | 6.86E- | 6.64E- | 2.35E-| 2.33E- -1.5E- -2.6E- | 1.21E-
Black o5 o5 o5 06 | 0.0001315 06 o5 o5 24 o5 o5 o5 06 o5 06 8 2 06 o5 o5 o5 o5 o5 o5 06 o5
African 6
White and -| -3E-06 -| 7.88793E- -| 7.98558E- | 4.48E-| 0.0001| 6.79E- | 0.0616 | 2.21E- | -9E-06 [ 1.24E- -1.4E- 3E-05 | 0.00011 [ 8.04E- -3.3E- | -1.2E-| -2E-06 | -6.4E- - -1.1E- | -5.2E-| 2.86E-| -4.6E- -3.7E-
Asian 0.000392 0.0001124 05 | 0.0001490 o5 o5 36 o5 34 o5 o5 o5 3 o5 06 o5 05| 0.0001 06 o5 o5 o5 o5
1 39 9 3
Any other 3.3198E- -3.9E- | -1.92029E- -1.7135E- 4.1678E- | 3.99295E- [ 4.88E- | 4.05E- | 2.8E-05| 2.21E-| 0.0082| 6.27E-| 6.89E- 5.19E- 5.57E- 2.45E- 2.13E- 5.72E- | 6.31E- | 6.18E- | 2.17E- [ 2.26E- | 8.43E-| 2.83E- -4.2E- | 1.84E- -2.1E-
mixed o5 06 13 o5 o5 o5 o5 o5 13 2 13 13 13 o5 o5 o5 o5 o5 o5 o5 o5 06 06 06 o7 06
race
Indian -2.554E- | 5.79E-| 1.05123E-| -9.8789E- | 6.75188E- | 4.15499E- | 4.99E- | 3.42E- 1.73E- | -9E-06 | 6.27E- | o0.0002 | 7.19E-| 6.53E-| s5.97E-| 8.38E-| 1.28E-| 6.97E-| 7.27E-| 7.38E-| 1.38E-| 1.05E-| 6.87E- | 6.61E- -1.7E- | -4E-07 | -9.2E-
o5 06 o5 06 05 o5 o5 o5 o5 o5 18 o5 o5 05 06 o5 05 05 o5 o5 o5 o7 07 06 07
Pakistani 4.399E- | 6.22E- | -2.83273E- | -2.0545E- | 7.23032E- | 3.65705E-| 4.87E-| 4.27E-| 6.94E- | 1.24E- | 6.89E- | 7.19E-| 0.0027 | 5.42E-| 6.35E- | 5.3E-06 | 2.59E-| 6.62E-| 7.19E-| 7.39E- | 1.89E-| -6.9E- -2.4E- | -9.4E- | 1.26E- -2.8E-| -5E-06
o5 06 o5 05 05 o5 o5 o5 06 o5 o5 o5 76 o5 05 06 05 o5 o5 o5 o5 06 o7 05 06
Banglades | 0.000441 -| 2.71825E-| -7.8058E-| 9.07182E- | 8.66005E- [ 5.67E- | 7.61E- -6.3E- -1.4E- | 5.19E- | 6.53E-| 5.42E-| 0.0284 | 8.9E-05 | 5.51E-| -1E-05( o0.0001 | 7.98E-| 2.66E- | -6.7E-| -6.4E-| 3.25E-| 7.97E- | 9.65E- -1.56E- | 1.86E-
hi 17 | 0.00011 06 05 05 05 05 05 o5 05 05 05 05 98 06 04 o5 05 05 05 05 07 06 05 o5
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Any other | 0.000294 -3.2E- | -1.10377E- | -5.8925E- | 5.50595E- | 4.35291E- | 4.86E-| 5.45E- | 4.18E- 3E-05 | s5.57E- 5.97E- | 6.35E- | 8.9E-05 | 0.00171 2.93E- 3.23E- 7.17E- | 6.27E-| 5.36E-| -2.7E-| -7E-06 | 8.18E-| 3.52E- 1.07E- -1.2E- [ 5.89E-
Asian 33 06 13 05 05 o5 o5 o5 06 <13 <13 o5 8 o5 o5 o5 o5 <13 o5 o7 06 06 06 07
backgrou
nd
Chinese 0.000269 | 2.25E- | 2.25703E- | -4.9943E- -| 2.96131E- | 4.31E- | 3.26E-| 0.0001 | 0.0001| 2.45E-| 8.38E- | 5.3E-06| &5.51E-| 2.93E-| 0.01165 | 0.00016 | 8.55E- | 6.81E- [ 7.78E- | 2.57E-| 2.7E-05| 6.39E- | 5.11E- -5.9E- | 1.61E- 1.72E-
07 o5 13 05 | 0.0001179 o5 o5 o5 48 13 <13 06 06 o5 2 06 06 06 06 06 06 06 o5 06
3
Any other | 0.000468 | 7.95E-| 7.92104E- | -9.0362E- -| 3.61323E-| 4E-o5| 6.55E-| 0.0001 | 8.04E-| 2.13E-| 1.28E-| 2.59E-| -1E-05 3.23E-|0.00016 | 0.02015 | 1.24E- | 8.3E-06 [ 2.18E- | 4.21E-| -1E-05 -7aE- | -6.9E- 1.75E- | 2.45E- -2.7E-
47 o5 o5 05 | 0.0001084 06 o7 82 o5 o5 o5 06 05 7 05 o5 06 06 06 06 05 06
8
Black 0.000124 -1.1E- | 1.34193E- | -3.2102E- | 7.63663E- | 5.22836E- | 5.1E-05 | 4.98E- | -8E-06 -3.3E- | 5.72E- | 6.97E- | 6.62E- | 0.00010 7.17E- | 8.55E-| 1.24E- | 0.00155 | 7.32E-| 6.35E-| -2.5E-| 1.78E-| 2.89E-| 3.57E- -3.2E- -1.3E- | 1.41E-
Caribbean 24 o5 o5 05 05 o5 o5 06 o5 o5 o5 4 05 06 o5 5 o5 o5 o5 o5 06 07 06 06 06
Black 3.5271E- | -9E-06 | 6.75976E- | -1.9374E- [ 7.23844E- | 4.50839E-| 5.06E- | 3.68E- | 8.6E-06 -1.2E- | 6.31E- | 7.27E-| 7.19E-| 7.98E-| 6.27E-| 6.81E- | 8.3E-06 [ 7.32E-| 0.0013 | 6.93E- | 1.02E-| 2.96E-| 1.16E-| 1.55E- -5.1E- | 1.83E- -6.5E-
African 05 06 05 05 o5 05 o5 05 05 05 05 05 o5 06 05 o5 05 05 05 06 06 06 07 07
Any other -| 5.23E-| 2.30185E- | 1.84499E- | 6.15028E- | 3.19581E- | 4.79E- | 2.84E-| 3.56E-| -2E-06 [ 6.18E-| 7.38E-| 7.39E-| 2.66E-| 536E-| 7.78E-| 2.18E-| 6.35E-| 6.93E-| 0.0089 | 1.82E-| 1.36E-| 3.72E-| 1.02E- -2.7E- | -4.9E-| -3E-06
black 0.000207 o5 o5 o5 05 o5 o5 o5 o5 o5 o5 o5 o5 o5 06 o5 o5 o5 51 o5 o5 06 o5 06 o7
backgrou 8
nd
Female -4.409E- | 4.55E- | 2.04903E- | -3.8695E- | -1.5446E- | -3.6606E-| -1.5E-| -6.6E-| 6.86E-| -6.4E-| 2.17E-| 1.38E-| 1.89E- -6.7E- -2.7E- 2.57E- | 4.21E-| -2.5E-| 1.02E-| 1.82E-| o0.000| 2.57E- -1.2E- [ -9.4E- -3.56E-| 3.18E-| -5E-05
05 06 06 06 06 o5 06 o5 o5 05 05 05 05 05 05 06 06 05 o5 05 13 05 06 07 07 06
Intercept - -1.6E- | -7.48844E- | 0.0008350 -| -3.7319E-| 4.25E-| 2.28E-| 6.64E- -| 2.26E-| 1.05E-| -6.9E- -6.4E-| -7E-06 | 2.7E-05 [ -1E-05| 1.78E-| 2.96E-| 1.36E-| 2.57E- | 0.68171 - - -| 0.0265 -
0.004901 o5 06 17 | 0.0002075 o5 06 o5 o5 | 0.0001 o5 o5 o5 o5 05 o5 o5 o5 3| 0.0008 [ 0.0023 | 0.11749 07 | 0.00171
8 3 1 8
Walking 3.7877E- -7.3E- | -2.89186E- | 4.25617E- | 6.27466E- | -2.6456E-| -3.5E-| -9.9E- | 2.35E- -1.1E- | 8.43E- | 6.87E-| -2.4E-| 3.25E-| 8.18E-| 6.39E- -7.1E- | 2.89E-| 1.16E-| 3.72E-| -1.2E- - | 0.01112 | 0.0051 -| 2.39E-| o0.0001
Away 06 o5 o5 06 o7 06 o7 06 o5 06 06 o7 06 o5 o7 06 06 06 06 06 06 | 0.0008 4 88 | 0.00076 06 62
1
Walking 1.043E-05 -2.9E- | -7.23591E- | 3.10822E-| 6.227E-07 -2.072E- [ -3.4E- -9.7E- 2.33E- -5.2E- | 2.83E-| 6.61E- [ -9.4E- 7.97E- 3.52E- 5.11E- -6.9E- 3.57E- | 1.55E-| 1.02E-| -g9.4E- - | 0.00518 | 0.01101 - -9.1E- 3.41E-
Away Plus o5 13 06 06 07 o8 o5 <13 06 o7 07 o7 06 06 06 o7 06 <13 07| 0.0023 8 8| 0.0004 05 o5
8 8
HbA1c 0.000831 | 7.63E- | 6.23905E- - | 3.82398E- | 6.67894E- -3.7E- | -2.3E- -1.5E- | 2.86E-| -4.2E- -1.7E- | 1.26E- | 9.65E- 1.07E- -5.9E- 1.75E- -3.2E- -5.1E- -2.7E- | -3.5E- - - -| 0.0204 - -
(%) atom 96 06 06 | 0.0001430 o5 06 o7 06 o5 o5 06 06 o5 06 06 06 06 06 06 06 07 | 0.11749 | 0.0007 | 0.0004 84 | 0.0050 | 0.00033
1 6 8 8
Cambridg | -0.000173 | 3.14E-| 3.36459E- | 3.23157E-| -7.2197E- | 1.81277E- | 1.25E- -3.3E- -2.5E- | -4.6E- | 1.84E-| -4E-07| -2.8E- -1.5E- -1.2E- | 1.61E- | 2.45E- -1.3E- | 1.83E-| -4.9E- [ 3.18E-| 0.0265 | 2.39E-| -9.1E- -| 0.0093 -
e 07 o7 05 05 06 06 06 06 <13 o7 06 o5 06 o5 o5 06 07 o7 06 o7 06 05| 0.0050 99 | 0.0002
8 6
Female 2.592E- -1.2E- | -9.69453E- -3.0131E- | 2.98605E- [ -4.5358E- -3.5E- -1.1E- 1.21E- -3.7E- | -2.1E- -9.2E- | -5E-06 | 1.86E-| 5.89E- 1.72E- -2.7E- [ 1.41E- -6.5E- | -3E-06 | -5E-05 -| o0.0001| 3.41E- - - | 0.00752
o5 06 o7 o7 06 06 06 o5 o5 <13 06 o7 o5 o7 06 06 06 07 0.00171 62 05 | 0.00033 | 0.0002 1
6

Supplementary table 11: covariance matrix for HbA1c at 1 year
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4 years
Mean effect (logit link function)

Coefficients | SE 97.5% Cl

Intercept -6.428 0.163 (-6.795, -6.062)
Walking Away -0.004 0.019 (-0.046, 0.038)
(Walking Away =1, o otherwise)
Walking Away Plus -0.016 0.019 (-0.057, 0.026)
(Walking Away Plus = 1, o otherwise)
HbA1c (%) at om 0.272 0.042 (0.178, 0.365)
Cambridge (1 = Cambridge, o = Leicester) 0.689 0.042 (0.595, 0.783)
White Irish -0.132 0.019 (-0.175, -0.089)
(1 = White Irish, o = otherwise)
Any other white background 0.246 0.086 (0.054, 0.439)
(1 = Any other white background, o = otherwise)
White and Black Caribbean 0.090 0.039 (0.001, 0.178)
(1 = White and Black Caribbean, o = otherwise)
White and Black African 0.106 0.141 (-0.211, 0.423)
(1 = White and Black African, o = otherwise)
White and Asian 0.280 0.206 (-0.181, 0.741)
(1 = White and Asian, o = otherwise)
Any other mixed race -0.255 0.189 (-0.678, 0.168)
(1= any other mixed race, o = otherwise)
Indian -0.005 0.129 (-0.293, 0.284)
(1 =Indian, o = otherwise)
Pakistani 0.020 0.022 (-0.03, 0.07)
(1 = Pakistani, o = otherwise)
Bangladeshi -0.002 0.079 (-0.178, 0.175)
(1 = Bangladeshi, o = otherwise)
Any other Asian background -0.022 0.316 (-0.73, 0.687)
(1 = any other Asian background, o =otherwise)
Chinese -0.024 0.056 (-0.149, 0.102)
(1 = Chinese, o = otherwise)
Any other -0.061 0.118 (-0.326, 0.203)
(1= Any other, o = otherwise)
Black Caribbean 0.142 0.166 (-0.229, 0.514)
(1 = Black Caribbean, o = otherwise)
Black African 0.044 0.059 (-0.089, 0.177)
(1 = Black African, o = otherwise)
Any other black background 0.170 0.054 (0.05, 0.29)
(1 = Any other black background, o =otherwise)
Female (1 = Female, o otherwise) -0.008 0.140 (-0.322, 0.306)

Supplementary table 12: coefficients for estimating HbAz1c at 4 years
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Dispersion parameter (natural logarithm link function)

Coefficients SE | 97.5% Cl
Intercept 9.624 0.923 (7.555,
11.693)
Walking Away (Walking Away = 1, o otherwise) -0.274 0.112 (-0.524, -
0.024)
Walking Away Plus (Walking Away Plus =1, 0 -0.258 0.111 (-0.508, -
otherwise) 0.009)
HbA1c (% scale) at om 0.658 0.247 (0.104,
1.212)
Cambridge (12 = Cambridge site, o = otherwise) -1.571 0.238 (-2.103, -
1.038)
Female (1 = Female, o otherwise) 0.190 0.105 (-0.045,
0.424)

Supplementary table 13: dispersion parameter coefficients for HbA1c at 4 years
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Covariance matrix
Mean effect Dispersion
g
3 g 2 £
o = § & F F 5 2 s g ¥ o = 5 ]
© © 4 £ =2 =2 a = - 51 g c K] o © = -
g g 5 ° . o o o < £ £ <z | & ] H 2 o iy v
8 s | g g 2 g3 (R |E.|E |2 e |2 2z |y |E2 |& |2 |23 = |5 |5 |8 |8 |g
g £ |5 g 5 2 8o |28 |28 |& 8 s |8 |2 [82|8 |38 |% |3 85 |4 g £ |= g g |5 |3
3 3 |3 ) £ £ z% |5 |E¢& | £ - g 2% | £ z |z ] z% | 5 2 T |z |& |3 5 5
= = = T V] B <3 |30 |21 |3 < £ o o <3 | < o o <3 | & = = = T T V] i
Intercept - - - - - - - - - - -
0.026685 | -2.84E- 0.002052 | 0.002542 | 0.0008372 | 0.0012 [ 0.0002 | 0.0007 | 0.0004 | 0.0012 | 0.0002 [ 0.0001 | 0.0003 | 0.0022 | 0.0005 [ 0.0006 | 0.0014 | 0.0002 | 0.0001 | 0.0005 [ -9.90E- [ 0.0006 | 0.0092 | 2.72E-| 2.15E-| 0.0010 | 0.0004
25 05| -4.94E-05 23 8 8 3 1 6 3 5 16 3 79 57 74 4 72 45 5 o5 37 9 o5 o5 84 91
Walking - - - -
Away -2.84E- | 0.0003 | 0.0001422 -9.35E- | -1.76E- | 0.0001 | 0.0001 | 5.18E-| 4.06E- | 1.14E-| 1.14E- | 0.0002 | 3.50E-| 7.63E-| 0.0001 | -5.64E- | 1.84E-| 0.0001 | 5.66E- | -3.66E- | -1.82E- | 0.0001 | 5.28E- | 2.69E- | -1.45E-
05 5 19 | -8.21E-05 6.13E-05 | 8.49E-06 05 05 3 57 06 o5 o5 05 3 06 05 4 06 06 1 06 05 05 3 05 05 05
Walking - -
Away -4.94E- | 0.0001 | 0.0003453 -5.92E- | -1.21E- | -8.09E- | 0.0001 | 0.0001 | -1.29E- | 2.23E-| -7.40E- | -1.43E-| 1.68E-| 2.19E-| o0.0001 | 1.12E-| 3.60E-| 8.33E-| -5.14E- | 2.69E- | -1.82E- | -5.27E- [ 0.0001 | 2.13E-| -9.19E-
Plus o5 42 22 | -6.42E-05| 4.73E-05| 5.68E-06 o5 o5 o5 54 9 06 o5 o5 o5 o5 o5 45 o5 o5 o5 07 o5 o5 05 3 o5 06
HbA1c - - - - -
(%) atom | 0.002052 | -8.21E- 0.0017561 | 0.0013655 | 0.0002972 | 0.0001 [ 5.23E-| 0.0001| 0.0002 | -9.47E- | 5.70E- | -2.39E- | 8.12E- | 0.0005 | -3.86E- | -4.11E- | 7.12E- | -2.98E- | -5.67E- | 9.97E- [ -2.98E- | -7.15E- [ 0.0011 | 2.57E-| 2.05E-| 0.0006 | 0.0004
2 05 | -6.42E-05 46 9 71 05 28 7 05 05 o5 05 02 05 05 05 05 05 05 05 05 77 05 05 3 2
Cambrid - - - - -
ge 0.002542 | 6.13E- 0.0013655 | 0.0017771 | 0.0001221 | 4.27E- | -2.32E- | 5.47E- [ 0.0003 | 0.0003 | -4.06E- | -2.74E- | -4.89E- | 0.0008 | -7.35E- | -8.24E- | 0.0003 | -4.13E- | 2.28E- | -4.37E- | 1.81E- [ -5.09E- | 0.0003 [ -2.12E- | -1.53E- | 0.0004 | 0.0004
8 05 4.73E-05 9 84 23 05 05 06 06 22 05 o5 05 9 05 05 3 05 07 05 05 05 89 05 05 36 9
White - - - - - - -
Irish 0.000837 | 8.49E- 0.000297 | 0.0001221 | 0.0003706 | 7.69E- | -3.51E- | -6.80E- | 0.0001 | 0.0001 | 7.51E-| 0.0001 | 0.0001 | 0.0001 | 9.77E- | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001| 9.50E- | -7.41E- | 0.0002 | 5.49E- | 8.66E- [ 9.56E- | -4.08E-
28 06 | 5.68E-06 28 23 06 06 o5 3 7 05 51 31 43 05 3 3 63 63 22 07 o5 8 07 07 o5 o5
Any
other
white -
backgrou | 0.001281 | -9.35E- 0.0001712 0.0073 | 9.83E-| 0.0001 | -1.22E- | 0.0001| 9.78E-| 9.54E-| 0.0001 | 9.43E-| 7.52E-| 4.73E-| -4.78E- 9.64E- -2.44E- | 2.99E-| 0.0001| 1.22E-| 8.39E- | -4.48E-| 1.29E-
nd 1 o5 | -5.92E-05 17 | 4.27E-05| 7.69E-06 97 o5 56 06 25 o5 o5 27 o5 o5 06 05 | 0.0001 05 | 0.0001 o5 o5 91 o5 06 o5 o5
White
and Black -
Caribbea | 0.000230 | -1.76E- 9.83E- | 0.0015 | 9.93E-| 5.45E-| 9.00E- | 8.23E-| 8.16E-| 8.77E- | o0.0001 | 8.41E-| 7.14E-| 6.63E-| 8.56E-| 8.17E- | 8.19E- | -1.76E- | -2.99E- | 5.83E-| 1.12E-| 3.20E- | -5.92E- | -3.86E-
n 3 o5 | -1.21E-05| 5.23E-05| -2.32E-05| -3.51E-06 o5 57 05 o5 o5 [ o5 05 02 o5 o5 05 o5 05 o5 o5 [ o5 06 06 06 06
White - -
and Black | 0.000713 | 0.0001 0.0001283 0.0001 | 9.93E- | 0.0199 | -2.02E- | 0.0001| 5.52E-| 4.81E-| 7.21E- | 0.0001 | 7.96E-| 5.87E-| 9.22E- | 7.11E- [ 5.12E-| 2.53E-| -9.39E- | 6.23E- | 0.0001| 1.67E-| 4.85E- [ -3.02E-| 6.37E-
African 5 3| -8.09E-05 17 | 5.47E-06 | -6.80E-05 56 o5 46 o5 81 o5 o5 o5 32 o5 o5 06 o5 o5 o5 o5 05 33 05 06 05 06
White - - - -
and Asian | 0.000459 | 0.0001 | 0.0001544 | 0.000266 | 0.000305 | 0.0001322 | -1.22E- | 5.45E- | -2.02E- | 0.0423 | 9.84E-| 6.76E- [ 3.53E- | -4.72E- | 0.0002 | 3.40E-| 0.0001 | 0.0002 | -1.57E- | 3.15E-| 8.10E-| 0.0001 | 0.0001| 0.0001 | -1.68E- | -1.57E- | 7.28E-| -2.53E-
4 57 4 41 801 1 06 05 05 28 o5 o5 o5 06 6 06 83 02 05 05 05 71 61 37 05 05 06 05
Any
other - - - - -
mixed 0.001226 | 5.18E- | 0.0001925 0.0003223 | 0.0001735 | 0.0001 | 9.00E-| 0.0001| 9.84E-| 0.0355 4.00E-|-2.08E-| 5.72E-| 0.0002 | 2.52E-| 0.0001| 5.21E-| -7.59E- | -3.00E- | -2.16E- | -8.57E- | 5.25E- | -1.36E- | 8.40E-| 4.53E- | -4.20E- | 4.41E-
race 5 06 53 | -9.47E-05 95 7 25 o5 81 o5 56 o5 o5 o5 2 o5 36 06 06 o5 o5 o5 o5 o5 o7 06 o5 o5
Indian -
0.000249 | 4.06E- 9.78E- | 8.23E-| 5.52E-| 6.76E- | 4.00E- | 0.0165 | 0.0001| 0.0001 | 9.84E-| 9.67E- | 4.90E-| 5.46E-| 0.0001| 0.0001 | 0.0001 | 3.23E-| 4.84E-| 0.0001| 1.70E- | -1.17E- | -2.39E- | -7.25E-
2 o5 | -1.29E-06 5.70E-05 | -4.06E-05 7.51E-05 05 05 05 05 05 69 28 39 05 05 05 05 21 25 47 05 05 87 06 05 05 06
Pakistani | o0.000115 | 1.14E- 0.0001508 | 9.54E- | 8.16E- | 4.81E-| 3.53E- [ -2.08E-| 0.0001 0.0001 | 0.0001| 0.0001 | 2.29E-| 3.99E- | 0.0001| 0.0001 | 0.0001 | 2.36E- | 4.74E-| 1.68E-| 2.36E-| 1.85E-| 1.86E- | -4.85E-
63 o5 2.23E-05 | -2.39E-05 | -2.74E-05 31 o5 05 05 o5 05 28 | 0.0005 5 7 23 05 05 56 61 59 05 05 05 06 06 06 06
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Banglade -
shi 0.000329 | 1.14E- 0.0001312 | 0.0001 | 8.77E-| 7.21E- | -4.71E- [ 5.72E-| 0.0001| 0.0001 | 0.0061 [ 0.0001| 0.0001| 1.18E- | -9.87E- | 0.0001 [ 0.0001 | 0.0001| 1.86E-| 1.74E-| 4.39E- | -5.10E- | -3.07E- [ -3.22E- | 3.91E-
8 05 | -7.40E-05 | 8.12E-05 | -4.89E-05 57 27 05 05 06 05 39 5 96 31 1 05 06 48 45 59 05 o5 06 06 06 o7 o7
Any
other
Asian - - - -
backgrou | 0.002279 | 0.0002 0.000502 [ 0.000892 | 0.000142 [ 9.43E- | 0.0001 | 0.0001 | 0.0002 | 0.0002 | 9.84E-| 0.0001 | 0.0001| 0.0998 | 0.0002 | 3.17E- [ 0.0001| 0.0002 | 0.0001 | 9.28E- - | 0.0001| 0.0001| 1.90E-| 4.26E- [ -6.10E- | -1.91E-
nd o8 3| -1.43E-05 176 63 868 o5 02 32 6 2 o5 7 31 57 1 o5 68 15 78 05 | 0.0001 02 46 o5 06 06 o5
Chinese 0.000556 | 3.50E- 7.52E- | 8.41E-| 7.96E- | 3.40E-| 2.52E-| 9.67E- | 0.0001| 0.0001 | 0.0002 | 0.0031| 6.55E-| 9.21E- | 0.0001| 0.0001| 0.0001 | -6.10E- | 6.08E-| 2.79E-| 5.89E- [ -6.19E- | -8.17E- | 3.48E-
67 06 | 1.68E-o05 | -3.86E-05 | -7.35E-05 9.77E-05 o5 o5 o5 06 o5 o5 23 1 1 37 o5 05 41 28 1 o5 o5 o5 o7 06 06 06
Any -
other 0.000673 | 7.63E- 0.0001323 | 4.73E-| 7.14E-| 5.87E- | 0.0001| 0.0001| 4.90E-| 2.29E-| 2.18E- | 3.17E-| 6.55E-| 0.0139 | 0.0002 | 1.97E-| 1.72E-| 2.56E-| 1.04E-| 0.0001 | -7.94E-| 4.20E- | 1.10E-| -1.50E-| 2.70E-
94 o5 | 2.19E-05| -4.11E-05 | -8.24E-05 1 06 o5 o5 83 36 o5 o5 o5 o5 o5 33 36 o5 o5 o5 o7 41 o5 06 o5 o5 o5
Black - - - - -
Caribbea | 0.001439 | 0.0001| 0.000144 0.0003345 | 0.000128 | -4.78E- | 6.63E- [ 9.21E- | 0.0002 [ 5.21E-| 5.46E-| 3.99E- [ -9.87E- [ 0.0001 | 9.21E- | 0.0002 | 0.0274 | 3.56E-| 3.53E-| 6.09E- | -5.90E- | 0.0001 | 0.0001 | 2.29E- | 2.40E- | -5.24E- [ 2.93E-
n 76 4 648 7-12E-05 3 66 05 05 06 02 06 05 o5 06 68 05 36 8 05 05 05 o7 67 3 05 05 06 05
Black 0.000271 | -5.64E- 0.0001625 8.56E- | 7.11E- | -1.57E- | -7.59E- | 0.0001 | 0.0001 | 0.0001 | 0.0002 | 0.0001 | 1.97E- | 3.56E- | 0.0035| 0.0001| 0.0001 | -3.36E-| 3.72E- | 6.89E- | 2.08E- | 3.94E- | -6.90E- | -4.64E-
African 53 06 1.12E-05 | -2.98E-05 | -4.13E-05 37| 0.0001 05 05 o5 06 21 56 48 15 41 05 05 22 62 48 05 o5 o5 06 06 06 06
Any
other
black
backgrou | 0.000144 | 1.84E- 0.0001627 | 9.64E- | 8.17E- | 5.12E-| 3.15E- | -3.00E- | 0.0001 | 0.0001 | 0.0001| 0.0001| 0.0001 | 1.72E- | 3.53E-| 0.0001| 0.0028 [ 0.0001 | 1.41E-| 4.79E-| 6.05E- | -3.72E- | -5.19E- | -6.18E- | -2.46E-
nd 86 06 | 3.60E-05 | -5.67E-05| 2.28E-07 53 o5 o5 o5 o5 o5 25 61 45 78 28 o5 05 62 77 58 o5 o5 o5 06 07 06 06
Female -
0.000547 | 0.0001 0.0001219 8.19E- | 2.53E-| 8.10E- | -2.16E- [ 0.0001 | 0.0001 | 0.0001| 9.28E-| 0.0001 | 2.56E-| 6.09E- | 0.0001| 0.0001 | 0.0196 | 3.04E-| 2.13E-| 4.41E-| 1.45E-| 1.45E- | -2.23E-| 1.33E-
3 1| 833E-05| 9.97E-05| -437E-05 35| 0.0001 05 o5 05 o5 47 59 59 o5 1 o5 o5 48 58 23 05 o5 o5 o5 o5 05 05
Intercept -9.90E- | 5.66E- -2.44E- | -1.76E- | -9.39E- | 0.0001 | -8.57E- | 3.23E-| 2.36E-| 1.86E- - | -6.10E- | 1.04E- | -5.90E- [ -3.36E- | 1.41E-| 3.04E-| 0.0002 | 5.68E-| 0.0001 | -1.85E-| 4.88E-| 3.57E-| -1.93E-
o5 06 | -5.14E-07 | -2.98E-05| 1.81E-05| 9.50E-07 o5 o5 o5 71 o5 o5 o5 o5 | 0.0001 o5 07 o7 o5 o5 o5 56 o5 51 06 o7 06 o5
Walking -
Away 0.000637 | -3.66E- 2.99E- | -2.99E- | 6.23E- | 0.0001 | 5.25E-| 4.84E-| 4.74E-| 1.74E-| 0.0001| 6.08E-| 0.0001| 0.0001 | 3.72E-| 4.79E-| 2.13E-| 5.68E-| 0.0022 | 0.0001 | 1.08E- | -1.15E- | 2.83E-| 6.51E-
47 o5 | 2.69E-05| -7.15E-05 | -5.09E-05 | -7.41E-05 o5 o5 05 61 [ [ o5 o5 02 o5 41 67 o5 o5 o5 o5 59 8 05 o5 o5 06
Walking - - - - - - - -
Away 0.009294 | -1.82E- 0.0011771 | 0.0003893 [ 0.000281 | 0.0001| 5.83E-| 0.0001 | 0.0001 | -1.36E-| 0.0001 | 1.68E-| 4.39E-| 0.0001| 2.79E-| -7.94E-| 0.0001 | 6.89E-| 6.05E-| 4.41E-| 0.0001 | 0.0001| 0.8523| 0.0027 [ 0.0019 | 0.0784 | 0.0670
Plus 3 o5 | -1.82E-05 74 26 42 91 o5 33 37 o5 87 o5 06 46 o5 o5 3 o5 o5 o5 51 8 06 2 3 4 5
HbA1c - - -
(%) atom 0.0001 1.22E- [ 1.12E- | 12.67E- | -1.68E- | -8.40E- | 1.70E- | 2.36E- | -5.10E- | 1.90E- | 5.89E- | 4.20E- | -2.29E- | 2.08E-| -3.72E- | 1.45E- | -1.85E- | 1.08E- | 0.0027 | 0.0124 | 0.0057 | 0.0018 [ 0.0013
2.72E-05 3| -5.27E-05| 2.57E-05| -2.12E-05 | -5.49E-07 o5 06 o5 o5 o7 06 06 06 og o7 06 o5 06 06 o5 06 o5 2 35 18 8 36
HbA1c - -
(%) at -5.28E- [ 0.000129 8.39E- | 3.20E-| 4.85E-| -1.57E-| 4.53E-| -1.17E- | 1.85E-| -3.07E-| 4.26E- | -6.19E- | 1.10E- | -2.40E- | 3.94E-| -5.19E- | 1.45E-| 4.88E- | -1.15E- | 0.0019 | 0.0057 | 0.0123 -| o.0011
12m 2.15E-05 o5 436 | 2.05E-05 | -1.53E-05| 8.66E-07 06 06 06 o5 06 o5 06 06 06 06 o5 o5 06 o7 o5 o7 o5 3 18 95 | 0.0018 51
Cambrid - - - -
ge 0.001084 | 2.69E- 0.0006321 | 0.0004357 -4.48E- | -5.92E- | -3.02E- | 7.28E- | -4.20E- | -2.39E- | 1.86E- | -3.21E- | -6.10E- | -8.17E- | -1.50E- | -5.24E- | -6.90E- | -6.18E- | -2.23E- | 3.57E- | 2.83E-| 0.0784 | 0.0018 - | 0.0610 | 0.0462
24 o5 2.13E-05 2 11 [ 9.56E-05 o5 06 05 06 o5 o5 06 07 06 06 o5 06 06 06 o5 06 o5 4 8| 0.0018 58 2
Female - - -
0.000490 | -1.45E- 0.000419 | 0.000491 1.29E- | -3.86E- | 6.37E- | -2.53E- | 4.41E- | -7.26E- | -4.85E- | 3.91E- | -1.91E- | 3.48E- | 2.70E- | 2.93E- | -4.64E- | -2.46E- | 1.33E- | -1.93E- | 6.51E- | 0.0670 [ 0.0013 | 0.0011 | 0.0462 | 0.0564
63 05 | -9.19E-06 803 93 | -4.08E-05 o5 06 06 o5 o5 06 06 07 o5 06 o5 o5 06 06 o5 o5 06 5 36 51 2 99

Supplementary table 14: covariance matrix for HbAz1c at 4 years
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Details of regressions used to estimate step count at 1 year and 4 years
1 year
Mean effect (logit link function)

Coefficients | SE 97.5% Cl
Intercept -2.390 0.044 (-2.488, -2.291)
Walking Away 0.107 0.033 (0.033, 0.18)
(Walking Away = 1, o otherwise)
Walking Away Plus 0.153 0.031 (0.083, 0.224)
(Walking Away Plus = 1, o otherwise)
HbA1c (%) at om 0.000 0.000 (o0, 0)
Cambridge (1 = Cambridge, o = Leicester) 0.021 0.031 (-0.047, 0.09)
White Irish -0.115 0.167 (-0.49, 0.259)
(1 = White Irish, o = otherwise)
Any other white background 0.044 0.074 (-0.121, 0.209)
(1= Any other white background, o = otherwise)
White and Black Caribbean 0.194 0.283 (-0.441, 0.829)
(1 = White and Black Caribbean, o = otherwise)
White and Black African 0.283 0.383 (-0.575, 1.142)
(1 = White and Black African, o = otherwise)
White and Asian -0.936 0.524 (-2.11, 0.238)
(1 = White and Asian, o = otherwise)
Any other mixed race 0.467 0.209 (-0.002, 0.937)
(1= any other mixed race, o = otherwise)
Indian 0.000 0.036 (-0.081, 0.081)

(12 =Indian, o = otherwise)
Pakistani -0.086 0.126 (-0.368, 0.196)
(1 = Pakistani, o = otherwise)

Bangladeshi 0.537 0.377 (-0.308, 1.381)
(1 =Bangladeshi, o = otherwise)

Any other Asian background 0.118 0.096 (-0.097, 0.332)
(1 = any other Asian background, o =otherwise)

Chinese 0.167 0.207 (-0.296, 0.63)
(1 = Chinese, o = otherwise)

Any other 0.361 0.263 (-0.228, 0.95)
(1= Any other, o = otherwise)

Black Caribbean 0.115 0.099 (-0.107, 0.338)
(1 = Black Caribbean, o = otherwise)

Black African 0.042 0.086 (-0.151, 0.236)
(12 = Black African, o = otherwise)

Any other black background 0.305 0.210 (-0.165, 0.775)
(1 = Any other black background, o =otherwise)

Female (1 = Female, o otherwise) -0.030 0.027 (-0.089, 0.03)

Supplementary table 15: coefficients for estimating step count at 1 year
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Dispersion parameter (natural logarithm link function)

Coefficients SE | 97.5% Cl
Intercept (3.786,
4.086 0.134 | 4.386)
Walking Away (Walking Away =1, o otherwise) (-0.624, -
-0.385 0.107 | 0.147)
Walking Away Plus (Walking Away Plus =1, 0 (-0.502, -
otherwise) -0.263 0.107 | 0.024)
Steps per day at om 0.000 0.000 | (0, 0)
Cambridge (1 = Cambridge site, o = otherwise) (-0.368,
-0.163 0.092 | 0.043)
Female (1 = Female, o otherwise) (-0.057,
0.141 0.088 | 0.339)

Supplementary table 16: coefficients for dispersion parameter for step count at 1 year
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Covariance matrix
Mean effect Dispersion
g
g e 3
o z 5 2 3 ¥ 5 3 5 s 3 . T g
o © = < o o 5] = - @ o c © @© @ =
: : s g 5 2 lzs |2 |3 : 5 |5® 5 2 g |2¢ L : |2 |
8 > S g g 2 23 |55 |8 g 2 z 3 23 | 2 5 £ g3 |, = - > s e .
g £ s 4 5 s B9 |28 |25 |& 3 < £ kS 8o | ¢ 8 < M 85 | B g £ £ S 5 5
2 G T 3 g £ 2% |£EF |S£ |2 z |2 = g 2% | £ z = 3 g% |5 2 5 5 g | £ 5
E 2 = T N} = < 3 20 |3 B < £ a o <3 |G < @ o <3 | & £ 2 = & S fig
Intercept - - - - - - - - - - - -
0.001932 | 0.0003 | 0.0003695 | 1.5178E- | 0.0003084 | 9.97443E- -3.6E- [ 0.00017 | 0.0006 | 0.00183 [ 0.0004 | 0.0004 | ©0.0004 0.0002 -9.7E- -3.6E- - | 0.0004 | 0.0004 | 0.0004 0.0001 | 0.0001 | 3.9E- [ 7.09E- | 0.0002
65 6 82 o7 7 05 05 8 2 7 7 7 6 | -0.0004 4 05 05 | 0.00037 7 3 7 | -0.0007 96 63 08 05 04
Walking - - - - - - -
Away 0.000364 | 0.0010 | 0.0004163 | 9.4668E- | -2.7216E- [ 0.0004411 | -5.9E- | 0.0002 | 0.0004 | 8.41E-| -2.4E-| 4.76E-| 3.76E-| 0.0006 | -7.8E-| o0.0001| 0.0004 | -58E-| -6.3E-| 0.0003 | 3.04E-| 0.0001| 0.0004 | 0.0002 | 5.25E-| 9.73E- -7.7E-
5 68 16 09 06 3 05 9 22 05 06 05 05 8 06 07 31 05 05 09 05 63 9 1 09 06 06
Walking - - - - -
Away Plus | 0.000369 | 0.0004 [ 0.0009784 | 7.1833E- | -1.1548E- -| 2.86E- 0.0004 - -4.1E- | 6.66E- | 0.0001 -1.1E- | 0.0001 | 0.0004 | 8.41E- 5.35E- | 0.00015 -2.6E- | 0.0001| 0.0002 | 0.0004 | 6.29E | 1.47E-| 8.56E-
6 16 41 09 05 | 0.0001514 05 | -0.0003 21 | 0.00047 o5 o5 6| -1E-o5 o5 o1 42 o5 o5 2 06 48 1 4 -09 o5 06
HbA1c -1.518E- -9.5E- [ -7.18331E- | 2.15418E | -1.0852E- | -2.1758E- -2.6E- -1.1E- | 2.15E- -2.2E- -1.3E- | 5.09E- [ 4.89E- 2.22E- -3.4E- -1.6E- | 6.07E- -2.4E-| 131E-| 4.28E-| 1.09E-| 3.64E-| -3.9E-| 3.08E- -6.1E-
(%) at om o7 09 09 -11 o8 o8 08 o8 o8 o7 | 6.3E-09 09 09 08 | -2E-o9 09 o8 09 09 08 08 o8 09 09 12 09 09
Cambridg - - - - - -
e 0.000308 -2.7E- | -1.15484E- | 1.0852E- | 0.0009352 [ 0.0001666 | 2.31E-| 1.66E- | 0.0005 0.0003 | 0.00037 [ 0.0003 | 0.00037 [ 0.0002 | 0.0005 | 0.0005| 0.0003 | 0.0003| 0.0004 -2.1E- 9.88E- | 1.97E- | 5.07E- | 0.0003 | 2.12E-
5 06 05 08 82 38 05 05 5 | -0.0004 28 7 91 8 43 2 2 96 9 04 o5 | 5.9E-05 06 05 09 5 05
White - - - -
Irish 9.9744E- | 0.0004 | 0.0001514 | 2.1758E- | 0.0001666 | 0.0279454 | 0.00031 | 0.0004 - | o0.0004 0.00027 | 0.0002 [ 0.0006 | 0.0003 | 0.00011 | 2.22E-| 0.0003 [ 0.0003 | 0.0001| 0.0001 | 7.02E- -8.9E-| 4.33E-| -4.5E-
o5 4 01 08 38 04 4 52 | 0.00013 46 | 0.00027 6 63 23 31 4 o5 61 25 86 8 o5 | 2.2E-05 | -1E-05 09 06 o5
Any other
white
backgrou -3.567E- | -5.9E-| 2.86014E- | -2.571E- 0.0003142 | 0.0054 | 0.0002 | 0.0001| 0.0004 | 0.0002 [ 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 [ 0.0002| 0.0002 | -5.8E-| 1.57E-| -2.3E-| -1.9E-| 1.45E-| 4.61E-| -3.7E-
nd o5 o5 o5 08 | 2.309E-05 17 21 87 8 87 34 48 25 71 61 34 69 68 5 55 o5 o5 o5 o5 10 06 06
White and - - - - -
Black 0.000177 | 0.0002 [ 0.0003011 | 1.1099E- 1.6609E- | 0.0004521 | 0.0002 | 0.0802 | 0.0001 | 0.0006| 0.0002 | 0.0001| 0.0002 | 0.0004 | 0.0003 | 0.0002| 8.38E-| 0.0002 | 0.0002| 0.0001| 0.0003| 6.91E-| 1.72E-| 5.85E-| -1.1E- 2.99E-
Caribbean 63 9 25 08 o5 23 87 84 2 4 04 93 27 97 37 03 05 82 26 23 4 05 05 05 08| -3E-05 o5
White and - - - -
Black 0.000621 | 0.0004 | 0.0004211 | 2.1456E- - | 0.0001250 | 0.0001| 0.0001 | 0.1468 -1.9E- [ 9.93E-| 9.72E-| 3.85E-| 0.0002 | 5.16E-| 0.0006 0.0001 | 0.0003 | 0.0001 -3.3E-| -2.6E-| -1.1E-| 6.39E- -4.4E-
African 8 22 19 08 | 0.0005474 5 8 2 29 o5 o5 o5 o5 9 06 06 | 0.00077 | -2E-05 | 4.5E-05 83 96 27 o5 o5 o8 o5 o5
White and - - - - - -
Asian 0.001836 | 8.41E- | 0.0004685 | 2.1616E- | 0.0004048 | 0.0004457 | 0.0004 | 0.0006 -1.9E- | 0.27436 -3.2E- -1.7E- | 3.98E-| 0.0004 | 0.0002 | 0.0004 | 0.00070 | 1.22E- - 0.0004 | 0.0002 | 3.16E- | o0.0001 | 3.44E- | 0.0001 | o0.0001
7 o5 63 o7 3 53 87 4 o5 6 o5 o5 o5 8 21 81 9 05 | 0.00011 | 0.0002 4 8 06 4 09 45 42
Any other -
mixed 0.000470 -2.4E- | -4.12575E- | 6.29849 | 0.0003276 | 0.0002697 | 0.0002 | 0.0002 [ 9.93E- -3.2E- | 0.04383 | 0.0003 | 0.0004 | 0.0003 | 0.0003 | 5.29E-| 3.22E- | 0.00037 [ 0.0003 | 0.0003 9.41E- | 0.0001 | 4.97E- | 5.66E- -
race 7 06 o5 E-og 89 42 34 04 05 o5 7 9 1 5 07 05 05 1 92 93 [ 0.0001 | -0.0003 06 5 o8 05 | 0.00011
Indian - -
0.000465 [ 4.76E- | 6.66208E- | 1.3299E- | 0.0003765 | 0.0002760 | 0.0002 [ 0.0001 | 9.72E- -1.7E- | 0.0003 | 0.00131 | 0.0004 | 0.0003 | 0.0003 | 3.85E-| 6.78E-| 0.0004 | 0.0004 | 0.0004 | 6.17E-| 3.54E- -6.6E- | 5.64E- | 1.52E- | 2.24E- -8.6E-
3 o5 o5 09 8 16 48 93 05 o5 9 6 08 62 27 05 05 04 13 34 o5 06 06 06 10 06 06
Pakistani - N
0.000464 | 3.76E- | 0.0001573 | 5.09095 [ 0.0003912 | 0.0002633 [ 0.0002 | 0.0002 | 3.85E-| 3.98E-| 0.0004 | 0.0004 | 0.01581 0.0003 1.25E- -2.7E- | 0.00037 | 0.0004 | 0.0004 [ ©0.0001 | 4.17E- 1.55E- -3.2E- | -5.4E- | 2.51E- -2.9E-
1 o5 89 E-o9 96 82 25 27 o5 o5 1 08 9 | 0.0003 24 o5 o5 7 02 29 03 o5 o5 o5 09 o5 o5
Banglade - - - - - -
shi 0.000402 | 0.0006 | -1.04155E- | 4.88589 [ 0.0003778 | 0.0006232 | 0.00027 | 0.0004 | 0.0002 [ ©0.0004 0.0003 0.1419 | 0.0004 0.0002 [ 0.0005 | 0.0004 [ 0.00013 | 0.0003 5.77E- 7.91E- | 9.04E- -4E- -2.4E- 2.15E-
5 8 o5 E-08 75 37 1 97 9 8 | 0.00035 62 | 0.0003 42 33| -2E-o05 3 28 78 5 3 05 o5 06 09 o5 o5

Hesathcote LE, et al. BMJ Open Diab Res Care 2024; 12:€003516. doi: 10.1136/bmjdrc-2023-003516



Supplemental material

BMJ Publishin

Grou|

%c |_imited
placed on this supp!

emental material which has been

fBM disclaims al liability and responsihility arising fr
pplied by the author!

?m any reliance
S)

BMJ Open Diab Res Care

Any other
Asian - - -
backgrou 0.000235 -7.8E- | -1.14241E- [ 1.9693E- | 0.0002425 | 0.0003314 | 0.0002 | 0.00033 5.16E- | 0.0002 | 0.0003 | 0.0003 | 0.0003 | 0.0004 | 0.0091 | 0.0001| 0.0001 | 0.00037 | 0.00033 | 0.0003 | 0.0001 | 6.21E-| 3.19E-| 8.29E- | -7.2E- | 1.54E- 7.59E-
nd 4 06 o5 09 11 83 61 7 06 21 o7 27 24 33 56 09 06 2 9 22 8 05 06 o7 09 06 07
Chinese R
0.0001 [ 0.0001011 | 2.21523E | 0.0005242 | 0.0001136 [ 0.0002 | 0.0002 | 0.0006 [ 0.0004 | 5.29E-| 3.85E-| 1.25E- 0.0001 | 0.0426 | 0.0006 | 2.32E-| 2.17E-| s5.07E-| -8.6E-| -9.6E- -6.7E- 1.99E- | 2.55E-| 6.56E-
-9.7E-05 [ 36 -09 3 54 34 03 06 81 05 05 o5 | -2E-o5 09 62 01 05 05 05 08 06 o5 | -4E-o05 09 05 05
Any other - - - - -
-3.612E- | 0.0004 [ 0.0004421 | 3.4388E- | 0.0005161 [ 2.22469E- [ 0.0002 | 8.38E- 0.00070 | 3.22E-| 6.78E- -2.7E- | 0.0002 | 0.0001 | 0.0006 | 0.06913 [ 3.57E-| 1.47E-| o0.0001| -3.3E-| 0.0001| 0.0001| 0.0001| -1.1E-| 0.0001 | 4.36E-
05 31 38 08 9 05 69 o5 | 0.00077 9 05 05 05 3 06 o1 7 05 05 89 06 25 2 2 08 49 06
Black -
Caribbean - -5.8E- | 8.41236E- | 1.6477E- | 0.0003963 | 0.0003610 | 0.0002 | 0.0002 1.22E- | 0.00037 | 0.0004 [ 0.00037 | 0.0005 [ 0.00037 | 2.32E-| 3.57E-| 0.0098 | 0.0004 | 0.0003 -9.7E- | 6.39E- -4.3E- -6E- -9.7E- -4.4E-
0.000366 o5 o5 09 29 77 68 82| -2E-o5 o5 1 04 7 28 2 05 05 45 25 92 o5 o5 | -6E-06 06 09 06 06
Black -
African 0.000474 -6.3E- | 5.34539E- | 6.06544 | 0.0003898 [ 0.0003249 | 0.0002 | 0.0002 -| 0.0003 | 0.0004 | 0.0004 | 0.0004 | 0.0003 2.17E- 1.47E- | 0.0004 | 0.00745 | 0.0003 3.14E- 2.21E- | 2.5E- | -3.2E-| 6.16E- -9.3E-
o5 og E-o9 54 25 5 26 | 4.5E-05 | 0.00011 92 13 02 78 39 o5 o5 25 6 99 og 2E-05 o7 o5 09 06 o7
Any other
black - -
backgrou | 0.000429 [ 0.0003 | 0.0001519 | 2.4315E- | 0.0004044 | 0.0001857 | 0.0002 | 0.0001 | 0.0001 0.0003 | 0.0004 [ 0.0004 [ 0.00013 | 0.0003 | 5.07E- | ©0.0001 | 0.0003 | 0.0003| 0.0439| 9.49E-| o0.0001| -6.4E-| -3.aE-| -7.3E- 1.11E-
nd 1 09 12 08 14 35 55 23 83 | 0.0002 93 34 29 5 22 o5 89 92 99 69 o5 16 o5 o5 o9 | -5E-o05 o5
Female - - - - - - -
0.000466 | 3.04E-| -2.63701E- | 1.31019E 0.0001824 -5.8E- [ 0.0003 | 0.0003 | 0.0004 6.17E- [ 0.0001| 0.0003 [ 0.0001 | -8.6E- -3.3E- -9.7E- | 3.14E-| 9.49E- 0.0002 | -8.4E-| 8.22E-| -7.2E-| 2.55E- [ 0.0003
8 o5 06 -08 | -2.077E-05 6 o5 4 96 4| 0.0001 o5 03 3 8 o8 06 o5 o5 o5 [ 0.00071 o7 06 06 09 o5 2
Intercept - - - - - -
0.000698 [ 0.0001 | 0.0001483 | 4.27813E | 5.89622E- [ 7.01862E- 1.57E- | 6.91E- [ 0.0001 | 0.0002 3.54E- | 4.27E- 5.77E- | 6.21E- -9.6E- [ 0.0001| 6.39E- 0.00011 | 0.0002 | 0.0179 | 0.0046 | 0.0043 | -1.4E- | 0.0018 | 0.0046
7 63 75 -08 05 05 05 05 27 8| -0.0003 06 05 05 05 06 25 05 2E-05 6 07 27 3 7 06 3 4
Walking - - - -
Away 0.000196 | 0.0004 | 0.0002096 | 1.08735E | 9.87538E- 2.2003E- -2.3E-| 1.72E- -3.3E- | 3.16E- | 9.41E- -6.6E- | 1.55E-| 7.91E-| 3.19E- -6.7E- | 0.0001 2.21E- | -6.4E-| -8.4E-| 0.0046 | 0.01134 | 0.0053 -6.7E- | 0.0002
12 9 68 -09 06 05 o5 05 05 06 06 06 o5 05 06 05 2| -6E-06 07 05 06 3 5 35 | -1E-07 05 04
Walking - - - - -
Away Plus | 0.000162 [ 0.0002 | 0.0004426 | 3.6398E- | 1.97067E- | -1.0454E- -1.9E- | 5.85E-| -2.6E-| o0.0001 5.64E- -3.2E- | 9.04E-| 8.29E- 0.0001 -4.3E- | 2.15E- -3.1E- | 8.22E-| 0.0043 | 0.00533 | 0.01134 | -1.1E- [ 0.0002 -8.7E-
85 1 o1 09 o5 o5 o5 05 o5 4 | 0.00015 06 o5 06 o7 | -4E-05 2 06 o5 o5 06 7 5 7 o7 7 o5
Step -
count at 3.8957E- | 5.25E- [ 6.29062E- | 3.8561E- [ 5.06603E- | -8.8902E- | 1.45E- -1.1E- -1.1E- | 3.44E- | 4.97E- | 1.52E- -5.4E- -7.2E- | 1.99E- -1.1E- -3.2E- -7.3E- -7.2E- -1.4E- -1.1E- | 1.98E- -1.2E- [ 1.36E-
om o8 09 09 12 09 09 10 08 08 09 08 10 09 [ -4E-o9 09 09 o8 | -6E-og9 09 09 09 06| -1E-o7 07 10 o7 o7
Cambridg - - -
e 7-0941E- | 9.73E- | 1.47477E- | 3.08143E - | 4.33316E- | 4.61E- 6.39E- | 0.0001| 5.66E-| 2.24E-| 2.51E-| -2.4E-| 1.54E-| 2.55E-| o.0001| -9.7E-| 6.16E- 2.55E- | 0.0018 | -6.7E- | 0.0002 | -1.2E-| 0.0083 | 0.0004
05 06 05 -09 | 0.0003492 06 06 | -3E-o5 05 45 05 06 05 05 06 05 49 06 06 [ -5E-05 05 3 05 7 07 92 5
Female - - - -
0.000203 -7.7E- 6.1292E- | 2.11866E- | -4.4878E- -3.7E- | 2.99E- -4.4E- | 0.0001 - -8.6E- -2.9E- 2.15E- | 7.59E- | 6.56E- | 4.36E- -4.4E- -9.3E- 1.11E- | 0.0003 | 0.0046 [ 0.0002 -8.7E- | 1.36E- | 0.0004 | 0.00777
59 06 8.56E-06 09 o5 o5 06 05 o5 42 | 0.00011 06 o5 o5 07 o5 06 06 o7 o5 2 4 04 o5 o7 5 8

Supplementary table 17: covariance matrix for step count at 1 year
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4 years
Mean effect (logit link function)

Coefficients | SE 97.5% Cl
Intercept -2.555 0.052 (-2.671, -2.438)
Walking Away
(Walking Away = 1, o otherwise) -0.013 0.035 (-0.091, 0.066)
Walking Away Plus
(Walking Away Plus = 1, o otherwise) 0.005 0.039 (-0.082, 0.092)
HbA1c (%) at om 7.76E-

6.59E-05 06 (o0, 0)
Cambridge (1 = Cambridge, o = Leicester) 7.69E-

1.24E-04 06 (o, 0)
White Irish
(1 = White Irish, o = otherwise) 0.124 0.034 (0.047,0.2)
Any other white background
(12 = Any other white background, o = otherwise) 0.164 0.169 (-0.215, 0.542)
White and Black Caribbean
(1 = White and Black Caribbean, o = otherwise) 0.088 0.077 (-0.086, 0.262)
White and Black African
(1 = White and Black African, o = otherwise) -0.481 0.314 (-1.185, 0.222)
White and Asian
(1 = White and Asian, o = otherwise) -0.152 0.469 (-1.202, 0.898)
Any other mixed race
(1= any other mixed race, o = otherwise) -0.854 0.463 (-1.892, 0.183)
Indian
(1 =Indian, o = otherwise) 0.032 0.251 (-0.53, 0.594)
Pakistani
(1 = Pakistani, o = otherwise) 0.093 0.042 (-0.002, 0.187)
Bangladeshi
(1 = Bangladeshi, o = otherwise) 0.169 0.162 (-0.193, 0.532)
Any other Asian background
(1= any other Asian background, o =otherwise) 0.413 0.355 (-0.384, 1.209)
Chinese
(1 = Chinese, o = otherwise) -0.154 0.110 (-0.401, 0.093)
Any other
(1= Any other, o = otherwise) 0.053 0.209 (-0.416, 0.523)
Black Caribbean
(1 = Black Caribbean, o = otherwise) -0.100 0.285 (-0.738, 0.539)
Black African
(1 = Black African, o = otherwise) 0.110 0.114 (-0.144, 0.365)
Any other black background
(1 = Any other black background, o =otherwise) 0.169 0.097 (-0.048, 0.386)
Female (1 = Female, o otherwise) 0.136 0.259 (-0.445, 0.718)

Supplementary table 18: coefficients for estimating step count at 4 years
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Dispersion parameter (natural logarithm link function)

Coefficients SE | 97.5% Cl
Intercept (3-274,
3.594 0.143 | 3.914)
Walking Away (Walking Away = 1, o otherwise) (-0.225,
0.029 0.113 | 0.284)
Walking Away Plus (Walking Away Plus =1, o (-0.614, -
otherwise) -0.358 0.114 | 0.102)
Steps per day at om -4.23E-06 2.39E-05 | (0, 0)
Steps per day at12m -6.07E-05 2.32E-05 | (0, 0)
Cambridge (1 = Cambridge site, o = otherwise) (-0.148,
0.072 0.098 | 0.293)
Female (1 = Female, o otherwise) (0.269,
0.480 0.094 | 0.691)

Supplementary table 19: coefficients for dispersion parameter for step count at 4 years
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Covariance matrix
Mean effect Dispersion
g
E e 3 £
2 g & ° B io | o < € z <z 2 s ] z H S 2 o
= < < S = @ T3 |28 | B 2 3 = o 3 3 3 = E 3 2 = < < 5 5 =
g g 2 3 b= = £8 |52 |5¢|¢® £ g 3 £8 | £ S < £8 | e g 2 g 3 3 2 K
£ = = 3 2 L °2 | 815 23 8 5 5 7 = S I 5] ~ ~ 59 | ® I £ £ o o 5 =
2 s 3 3 & £ TR |£%5 | |5 z i % s 2% | £ z 8 B z% | § g s = g g & £
= = = T N = <38 |26 [z2< |2 < £ o« o <3 | T < o ) <38 | & = = 2 & & S fig
Intercept -
-4.51E- -1.18E- | -4.02E- | 2.19E- | -8.37E- | 1.89E- | -3.53E- | -6.61E- | -7.74E- | -4.04E- | -2.27E- | -7.24E- | 6.07E- | -5.21E- | -6.80E- | -4.74E- | 6.92E- | -1.11E- | 2.53E-| 1.70E-| 4.45E-| 2.35E-| 9.10E-
2.72E-03 04 | -3.81E-04 | -1.21E-07 [ -8.53E-08 | -4.30E-04 04 05 04 04 03 04 04 04 04 04 05 05 04 04 04 04 03 04 04 08 08 05
Walking -4.51E- | 1.22E- -4.76E- | -7.72E- | -3.70E- | 5.70E- | 8.50E-| 6.47E- | 4.21E- | 1.34E- | -6.47E- | 5.68E-| 1.97E-| 6.15E- | -1.13E- | -1.55E- | 4.80E-| 1.33E-| 2.58E-| -5.85E- | -2.89E- [ -3.03E- | 4.09E- [ 9.66E-
Away 04 03| 5.81E-04 | -1.21E-09 [ -1.65E-08 | -9.18E-06 04 05 04 04 05 05 05 04 04 06 04 04 04 05 04 o5 04 04 04 09 09 06
Walking -
Away Plus -3.81E- | 5.81E- -2.16E- | -8.11E- | -3.02E- | 5.55E- | -8.19E- | -4.02E- [ 5.79E- [ -2.00E- | 5.21E-| 1.55E-| 1.27E-| 6.57E-| 1.10E-| 6.90E- | 3.25E- | -5.30E- | 1.26E- | 2.96E- | -7.10E- | -1.28E- | 1.75E- | 1.62E-
04 04 1.51E-03 | 1.03E-08 | -3.45E-08 | -7.53E-06 04 07 04 04 04 o5 o5 04 o5 04 04 04 04 o5 04 05 04 04 04 10 08 o5
HbA1c (%) -1.21E- -3.60E- | -2.37E- | 2.33E- | 6.29E-| -3.95E- | 5.84E-| -6.19E- | -2.79E- | 1.52E-| 1.47E-| 2.19E-| 2.48E-| 1.55E- | -5.13E-| 1.83E-| 1.36E-| 4.56E- | -3.06E- | -2.42E-| -1.80E- | 1.38E-| 4.92E-
atom -1.21E-07 09| 1.03E-08| 6.02E-11| -4.49E-11 | -8.92E-09 o8 08 08 08 o7 08 09 08 o7 o8 o8 08 o8 09 o8 o8 08 09 09 11 11 10
Cambridge -8.53E- | -1.65E- 2.32E- | -8.30E- | -3.19E- | -4.53E- | 1.88E- | -9.93E- | 8.19E- | 4.96E- | -1.20E- | -2.80E- | -3.30E- | -8.92E- | -1.43E- | 1.21E- | -7.61E- | 6.56E- | 1.98E-| 4.86E-| 1.28E-| 1.40E- | -1.62E- | 7.20E-
08 08 | -3.45E-08 | -4.49E-11 | 5.92E-11 | -6.99E-09 o8 09 08 08 o7 08 09 08 o7 o8 o8 08 o8 08 o8 09 08 09 o8 11 11 09
White Irish -4.30E- | -9.18E- 4.62E- | 4.21E- | -9.55E- | -6.03E- | -4.35E- | 4.09E-| 5.26E- | 5.48E-| 5.66E- | 2.78E-| -5.68E-| -5.50E- | 5.66E- | 5.57E- | 5.85E-| -4.27E-| 1.21E-| 1.43E-| 1.86E- | -9.80E-| 5.33E- | -4.41E-
o4 06 | -7.53E-06 | -8.92E-09 | -6.99E-09 | 1.16E-03 04 o5 o5 o4 04 o4 04 o4 o4 o4 o4 o4 04 o4 04 o5 o4 o5 o5 10 09 04
Any other -
white -1.18E- | -4.76E- 2.85E- | 3.88E-| 4.75E- [ -2.75E- | 4.05E-| 3.91E- | 4.94E-| 4.76E-| 7.74E-| 4.64E-| 3.76E-| -1.34E-| 5.93E- | 5.33E-| 3.42E- | -1.84E-| 6.96E- | 8.71E- | 5.38E-| 6.60E- | 1.53E-| -7.68E-
background 04 04 | -2.15E-04 | -3.60E-08 [ 2.32E-08 | 4.62E-04 02 04 04 04 04 04 04 04 04 04 06 04 04 04 04 04 05 05 06 09 09 05
White and
Black -4.02E- | -7.72E- 3.88E- | 6.00E- | 3.62E-| 2.11E-| 570E-| 3.43E-| 3.19E-| 2.90E-| 3.47E-| 3.46E-| 2.96E-| 3.27E-| 3.40E- | 3.21E-| 3.45E-| -6.19E- | 1.87E-| -2.34E-| -2.18E- | -1.92E- | 2.89E- | 7.42E-
Caribbean 05 o5 | -8.11E-07 | -2.37E-08 | -8.30E-09 | 4.21E-05 04 03 04 04 04 04 04 04 04 04 04 04 04 04 04 05 05 05 o5 09 09 06
White and
Black -3.70E- 4.75E- | 3.62E- | 9.84E- | -4.45E- [ 5.27E-| 2.56E-| 2.09E-| 1.95E-| 6.39E-| 3.99E- | 3.20E-| 2.10E-| 3.28E-| 2.27E-| 1.20E-| -3.63E-| 1.71E- | -4.85E- | -3.28E- | 2.96E- | -2.22E- | -1.66E-
African 2.19E-04 04 | -3.02E-04 | 2.33E-08 | -3.19E-08 | -9.55E-05 o4 04 02 05 04 04 04 04 04 04 04 04 o4 04 04 04 04 o5 o5 09 08 o5
White and -8.37E- | 5.70E- -2.76E- | 2.11E- | -4.45E- | 2.20E-| -2.38E- | 2.85E-| 1.14E-| 4.16E- | -2.79E-| 5.61E-| 7.37E-| 9.70E- | -4.23E- | 6.72E-| 3.25E- | 5.79E-| 7.73E-| 1.07E- | 1.24E-| 9.42E- | -2.61E- | -1.42E-
Asian 04 04 | 5.55E-04 | 6.29E-08 | -4.53E-08 [ -6.03E-04 04 o4 o5 o1 o4 04 04 o5 o4 o5 04 04 05 o5 04 04 o5 04 04 09 08 04
Any other 8.50E- 4.05E- | 5.70E-| 5.27E- [ -2.38E-| 2.14E-| -5.51E- | 1.91E-| 2.59E- | -1.03E- | 1.66E- | 4.98E-| 5.19E- | -1.25E- [ -4.16E- | 1.10E- | -4.72E- | 4.37E-| 3.55E-| 1.57E-| -2.07E- | -1.37E- | 3.68E-
mixed race 1.89E-03 o5 | -8.19E-04 | -3.95E-07 | 1.88E-07| -4.35E-04 04 04 04 04 o1 05 05 04 03 04 04 04 04 05 04 04 05 o5 04 o8 o8 o5
Indian -3.53E- | 6.47E- 3.91E- | 3.43E- | 2.56E-| 2.85E- | -5.51E- | 6.29E- | 4.99E- | 4.54E-| 5.53E-| 3.88E-| 1.85E-| 2.77E-| 4.91E-| 4.90E-| 6.91E- | 1.87E- | -2.07E-| 2.70E-| 1.87E-| 1.03E- | -7.46E- | 1.02E-
04 05 | -4.02E-05 | 5.84E-08 | -9.93E-08 | 4.09E-04 04 04 04 04 05 02 04 04 04 04 04 04 04 04 04 04 04 05 04 o7 08 04
Pakistani -6.61E- | 4.21E- 4.94E- | 3.19E-| 2.09E- | 1.14E-| 1.91E- | 4.99E- | 1.78E-| 5.85E-| 5.21E-| 4.19E-| 5.29E-| 6.77E- | 5.69E- | 5.85E-| 5.92E-| 6.72E- | 3.52E- | 9.38E- | 1.22E-| -2.74E- | 2.34E- | -3.04E-
04 o5 | 5.79E-05| -6.19E-09 | 8.19E-09 | 5.26E-04 04 04 04 04 05 04 03 04 04 04 05 o5 04 04 04 05 05 06 05 09 10 06
Bangladesh -
i -7.74E- | 1.34E- 4.76E- | 2.90E- | 1.95E-| 4.16E-| 2.59E-| 4.54E-| 5.85E-| 2.61E- | 3.51E-| 3.82E-| 2.27E-| 4.89E-| 5.31E-| 5.87E-| 5.63E-| 6.15E- | 8.48E-| 3.59E- | -3.38E- | -1.08E- | 6.95E- | 1.60E-
04 04 | -2.00E-04 | -2.79E-08 | 4.96E-08 | 5.48E-04 04 04 04 o5 04 04 04 02 04 04 o5 o5 04 04 04 o5 o5 05 o5 o8 09 05
Any other
Asian -4.04E- | -6.47E- 7.74E- | 3.47E-| 6.39E- | -2.79E- | -1.03E- | 5.53E-| 5.21E-| 3.51E-| 1.26E-| 6.43E- | -1.32E-| -1.07E- | 7.89E- | 5.92E-| 4.02E- | -3.79E-| 1.02E-| 1.00E-| 1.35E-| -7.30E- | -2.86E- | -9.24E-
background o4 04| 5.21E-05| 1.52E-07| -1.20E-07 | 5.66E-04 04 o4 o4 o4 03 o4 o4 o4 o1 o4 o5 o4 04 o4 o4 o4 o4 o4 o5 09 09 o5
Chinese -2.27E- | 5.68E- 4.64E-| 3.46E-| 3.99E- | 5.61E-| 1.66E-| 3.88E-| 4.19E- | 3.82E-| 6.43E-| 1.21E-| 1.91E-| 2.72E-| 5.06E-| 4.37E-| 4.73E-|-2.89E-| 5.16E-| 1.70E-| -4.17E- | 4.55E-| -9.53E- [ 2.33E-
04 06| 1.55E-04| 1.47E-08| -2.80E-08 | 2.78E-04 04 04 04 o5 04 04 04 04 04 02 04 04 04 04 04 04 o5 06 o5 10 09 o5
Any other -7.24E- | 1.97E- 3.76E- | 2.96E-| 3.20E- | 7.37E-| 4.98E-| 1.85E-| 5.29E-| 2.27E-| -1.32E-| 1.91E- | 4.39E-| 7.50E-| 2.08E-| 2.64E-| 1.52E-| 2.55E-| 1.53E-| -9.37E-| -3.85E-| 1.62E- | -1.65E- | -3.65E-
05 04 | 1.27E-04 | 2.19E-08 [ -3.30E-08 [ -5.68E-04 06 04 04 04 04 04 05 05 05 04 02 04 05 05 04 05 05 05 05 08 08 06
Black 6.15E- -1.34E- | 3.27E-| 2.10E-| 9.70E-| 5.19E-| 2.77E-| 6.77E- - | -1.07E- | 2.72E-| 7.50E-| 8.10E- | 3.48E-| 2.56E-| 4.38E-| -4.48E-| 1.53E-| -1.11E- | -1.18E- - | -1.29E- | 7.94E-
Caribbean 6.07E-05 04 | 6.57E-04 | 2.48E-08 | -8.92E-08 | -5.50E-04 04 04 04 04 04 04 05 | 4.89E- 04 04 04 02 05 05 04 o5 04 04 04 | 4.60E- o8 05
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o5 o9

Black -5.21E- | -1.13E- 5.93E- | 3.40E- | 3.28E-| -4.23E- | -1.25E- | 4.91E- | 5.69E- | 5.31E-| 7.89E- | 5.06E-| 2.08E-| 3.48E-| 1.29E-| 5.99E- | 5.61E- | -1.24E- | 7.85E-| -1.14E- | 4.97E- | -7.11E- | 1.08E- | -3.12E-

African 04 04 | 1.10E-04 | 1.55E-08 | -1.43E-08 | 5.66E-04 04 04 04 05 04 04 04 04 04 04 05 05 02 04 04 04 05 06 o7 09 09 o5

Any other

black -6.80E- | -1.55E- 5.33E- | 3.22E-| 2.27E-| 6.72E-| -4.16E- | 4.90E-| 5.85E-| 5.87E- | 5.92E-| 4.37E-| 2.64E-| 2.56E-| 5.99E- | 9.40E- | 5.77E-| 4.03E-| 1.09E- | -1.28E- | 3.38E- | -3.44E- | -7.30E- | -1.91E-

background 04 05| 6.90E-05| -5.13E-09 | 1.21E-08 | 5.57E-04 04 04 04 o5 o5 04 04 04 04 04 o5 o5 04 03 04 05 04 05 o5 09 09 o5

Female -4.74E- | 4.80E- 3.42E- | 3.45E-| 1.20E-| 3.25E-| 1.10E-| 6.91E-| 5.92E-| 5.63E-| 4.02E-| 4.73E-| 1.52E-| 4.38E-| 5.61E-| 577E-| 6.73E- | 4.90E- | 1.20E- | -3.95E- | -7.95E- | -5.53E- | -6.87E- | -6.85E-

04 04| 3.25E-04 | 1.83E-08 | -7.61E-08 | 5.85E-04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 02 05 04 05 06 09 09 05
Intercept -6.92E- [ 1.33E- -1.84E- | -6.19E- | -3.63E- | 5.79E- | -4.72E- | 1.87E-| 6.72E-| 6.15E- | -3.79E- | -2.89E- [ 2.55E- | -4.48E- | -1.24E- | 4.03E- | 4.90E- | 9.54E-| 3.62E-| 7.88E-| 3.50E-| -1.05E- | -5.33E- | 3.94E-
04 05 | -5.30E-05| 1.36E-08 | 6.56E-09 | -4.27E-05 04 o5 04 04 04 04 o5 o5 04 04 o5 o5 04 o5 o5 o4 04 06 o5 o8 09 05

Walking - -

Away 2.58E- 6.96E- | 1.87E- | 1.712E-| 7.73E-| 4.37E-| -2.07E-| 3.52E-| 8.48E-| 1.02E-| 5.16E-| 1.53E-| 1.53E-| 7.85E-| 1.09E- [ 1.20E-| 3.62E-| 2.04E-| 4.90E-| 4.06E- | -1.06E- | -6.15E- | -1.85E-
-1.11E-03 04 | 1.26E-04 | 4.56E-08 | 1.98E-08 | 1.21E-04 o5 o5 04 o5 o5 04 o5 o5 04 05 o5 04 o5 04 04 04 02 03 03 06 07 03

Walking -

Away Plus -5.85E- 8.71E- | -2.34E- | -4.85E- | 1.07E-| 3.55E-| 2.70E-| 9.38E-| 3.59E- | 1.00E- | 1.70E- | -9.37E-| -1.11E- | -1.14E- | -1.28E- | -3.95E- | 7.88E-| 4.90E-| 1.29E- | 6.00E- | 7.80E- | -1.40E- | -1.10E-
2.53E-04 04 | -2.96E-04 | -3.06E-09 [ 4.86E-09 1.43E-05 05 05 05 04 05 05 06 05 04 06 05 04 06 05 05 06 03 02 03 09 07 04

Step count -

atom -2.89E- 5.38E- | -2.18E- | -3.28E- | 1.24E-| 1.57E-| 1.87E- | 1.22E-| -3.38E-| 1.35E-| -4.17E- | -3.85E- | -1.28E- | 4.97E- | 3.38E-| -7.95E- | 3.50E-| 4.06E-| 6.00E-| 1.31E- | 9.44E- | -3.14E- | -2.58E-
1.70E-04 04 | -7.10E-04 | -2.42E-09 | 1.28E-08 | 1.86E-05 06 o5 o5 04 04 04 o5 o5 o5 o5 o5 04 o7 o5 06 o5 03 03 02 o8 o7 04

Step count - -

atiam -3.03E- 6.60E- | -1.92E- | 2.96E- | 9.42E- | -2.07E- | 1.03E-| -2.74E- | -1.08E- | -7.30E- | 4.55E-| 1.62E-| 4.60E- | -7.11E- | -3.44E- | -5.53E- | -1.05E- | -1.06E- | 7.80E-| 9.44E-| 5.70E- | -4.33E- | -7.85E-
4.45E-08 09 | -1.28E-10 | -1.80E-11| 1.40E-11 | -9.80E-10 09 09 09 09 o8 o7 09 08 09 10 o8 09 09 09 09 o8 06 09 o8 10 10 08

Cambridge 4.09E- 1.53E- | 2.89E- | -2.22E- | -2.61E- | -1.37E- | -7.46E- | 2.34E-| 6.95E- | -2.86E- | -9.53E- | -1.65E- | -1.29E- | 1.08E- | -7.30E- | -6.87E- | -5.33E- | -6.15E- | -1.40E- | -3.14E- | -4.33E- | 5.38E- | -8.12E-
2.35E-08 09| 1.75E-08 1.38E-11 [ -1.62E-11 [ 5.33E-09 09 09 08 08 o8 08 10 09 09 09 o8 08 09 09 09 09 07 o7 07 10 10 o8

Female 9.66E- -7.68E- | 7.42E- | -1.66E- | -1.42E- [ 3.68E-| 1.02E- | -3.04E- | 1.60E- | -9.24E- [ 2.33E-| -3.65E- | 7.94E- | -3.12E-| -1.91E- | -6.85E- | 3.94E- | -1.85E- | -1.10E- | -2.58E- [ -7.85E- | -8.12E- [ 9.65E-
9.10E-05 06| 1.62E-05| 4.92E-10| 7.20E-09 | -4.41E-04 o5 06 o5 04 05 04 06 o5 05 05 06 o5 o5 o5 05 05 03 04 04 08 08 03

Supplementary table 20: covariance matrix for step count at 4 years
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Appendix C: Intervention costs

Educator time delivering staff training

Number Unit cost Total cost
1-educator sessions 123 £81.48 £10,022
2-educator sessions 259 £162.96 £42,207
Total educator cost £52,229
Supplementary table 21: cost of delivering staff training (educator time)

Travel Expenses

Leicester Cambridge
Number of sessions attended 1418 766
Taxi (%) 2.6% -
Taxi (average cost of return journey) £23.50 -
Total cost of taxis £866.40 £0
Bus fare (%) 2.3% 1%
Bus fare (average cost) £3.70 £3
Total cost of buses £120.67 £22.98
Parking ticket (%) 79% 30%
Parking ticket (average cost) £3.80 £4
Total cost of parking £4256.84 £919.20
Mileage (%) - 5%
Mileage (average cost) - £7
Total cost of mileage £0 £268.10
Total cost of travel expenses per site £5243.91 £1210.28
Total cost of travel expenses £6454.19

Supplementary table 22: cost of travel expenses
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Admin and teaching consumables

Leicester Cambridge
Admin consumables
Number of letters sent 2016 1076
Cost per letter £0.64 £0.64
Number of maps sent 2016 0
Cost per map £0.16 -
Total cost of admin consumables per | £1613 £689
site
Booklets
Number of booklets 606 301
Cost per booklet £7.32 £7.32
Total cost of booklets per site £4436 £2203
Teaching resources
Number of sets of teaching resources 1 3
Cost per set of teaching resources £500 £500
Total cost of paper (based on 10 sheets | £63.24 £42.16
per session)
Number of packs of pens 12 6
Cost per pack of pens £6.47 £6.47
Total cost of teaching resources £641 £1581
Total cost of admin consumables and | £6690 £4473
teaching resources per site
Total cost of admin consumables and | £11,163
teaching resources

Supplementary table 23: cost of admin and teaching consumables
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