
Short Report: Epidemiology

Changes in physical activity and modelled cardiovascular

risk following diagnosis of diabetes: 1-year results from

the ADDITION-Cambridge trial cohort

A. Barakat1,2, K. M. Williams3, A. T. Prevost3,4, A.-L. Kinmonth3, N. J. Wareham2, S. J. Griffin2

and R. K. Simmons2

1Department of Health Sciences and EMGO Institute for Health and Care Research, VU University Medical Centre, Amsterdam, The Netherlands, 2MRC

Epidemiology Unit, Cambridge, 3General Practice and Primary Care Research Unit, Institute of Public Health, Cambridge and 4King’s College London, Department

of Primary Care and Public Health Sciences, London, UK

Accepted 17 August 2012

Abstract

Aims To describe change in physical activity over 1 year and associations with change in cardiovascular disease risk factors

in a population with screen-detected Type 2 diabetes.

Methods Eight hundred and sixty-seven individuals with screen-detected diabetes underwent measurement of self-reported

physical activity, cardiovascular disease risk factors and modelled cardiovascular disease risk at baseline and 1 year (n = 736)

in the ADDITION-Cambridge trial. Multiple linear regression was used to quantify the association between change in

different physical activity domains and cardiovascular disease risk factors at 1 year.

Results There was no change in self-reported physical activity over 12 months. Even relatively large changes in physical

activity were associated with relatively small changes in cardiovascular disease risk factors after allowing for changes in self-

reported medication and diet. For every 30 metabolic equivalent-h increase in recreational activity (equivalent to 10 h ⁄ brisk

walking ⁄ week), there was an average reduction of 0.1% in HbA1c in men (95% CI )0.15 to )0.01, P = 0.021) and an

average reduction of 2 mmHg in systolic blood pressure in women (95% CI )4.0 to )0.05, P = 0.045).

Conclusions Few associations were observed between change in different physical activity domains and cardiovascular

disease risk factors in this trial cohort. Cardiovascular disease risk reduction appeared to be driven largely by factors other

than changes in self-reported physical activity in the first year following diagnosis.

Diabet. Med. 30, 233–238 (2013)

Introduction

Following diagnosis of Type 2 diabetes, patients are advised

about the importance of physical activity for weight loss and

for controlling blood glucose, blood pressure and blood lipid

levels. There is good evidence that exercise training has a

beneficial effect on cardiovascular risk factors in people with

established diabetes [1–5]. Most research on physical activity

recommendations in diabetes focuses on individuals with clin-

ically diagnosed and ⁄ or well-established disease. Given that

population screening for diabetes has been recommended by

several national organizations and the National Health Service

(NHS) currently includes assessment of risk of diabetes in its

Health Checks programme [6], more individuals will be found

earlier in the disease trajectory, where there is little current

evidence for physical activity recommendations. Indeed, the

National Institute for Health and Clinical Excellence (NICE)

do not offer explicit guidance on exercise type, frequency or

duration in Type 2 diabetes. Furthering our understanding of

cardiovascular disease risk reduction in individuals with screen-

detected diabetes will thus allow improvement in diabetes care

and appropriate targeting of resources.

ADDITION-Cambridge is a primary care-based study of

screening for Type 2 diabetes followed by a pragmatic cluster

randomized controlled trial comparing intensive multifactorial

treatment with routine care in patients with screen-detected

diabetes. We aimed (1) to describe change in different physical

activity domains and modelled cardiovascular disease risk over

1 year and (2) to explore whether change in physical activity
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was associated with a reduction in modelled cardiovascular

disease risk in this screen-detected population.

Patients and methods

The design and rationale for ADDITION-Cambridge have

previously been reported [7]. In brief, 49 general practice sur-

geries in the Eastern region of England recruited patients through

a stepwise screening programme. Individuals were eligible for

screening if they were registered with one of the participating

general practices, were aged 40–69 years, not known to have

diabetes and with a diabetes risk score of > 0.17 (corresponding

to the top 25% of the population distribution [8]). Exclusion

criteria included pregnancy, lactation, an illness with a life

expectancy of less than 12 months or a psychiatric disorder that

might invalidate informed consent. Thus, 33 539 eligible par-

ticipants were invited to take part in the screening programme

[9]. World Health Organization (WHO) criteria were used to

diagnose diabetes [10]. In total, 867 individuals with screen-

detected diabetes agreed to participate and provided written

informed consent. Ethical approval was granted by the Eastern

Multi-Regional Ethics Committee (reference 02 ⁄ 5 ⁄ 54).

Participants were managed according to the treatment regi-

men to which their practice was allocated: intensive treatment

or routine care. The intensification of diabetes management

was achieved through the addition of a number of features to

existing diabetes care [7,11], alongside lifestyle advice con-

cerning diet, physical activity and tobacco consumption, and a

stepwise target-led drug treatment regime to reduce hyper-

glycaemia, blood pressure, hyperlipidaemia and microalbu-

minuria. Routine care practices followed current UK national

guidelines for diabetes management [12–14].

Measurement and outcomes

Baseline and 1-year health assessments included physiological

and anthropometric measurements, venesection and the com-

pletion of questionnaires [7]. Modelled 10-year risk of cardio-

vascular disease was calculated using the UK Prospective

Diabetes Study (UKPDS) risk engine (version 3.0) [15]. Data on

physical activity were collected using the European Prospective

Investigation into Cancer (EPIC)-Norfolk physical activity

questionnaire (EPAQ-2 version 4.0), which has previously been

validated using objective heart rate monitoring [16]. This self-

report questionnaire is designed to measure domain-specific

physical activity in the past year and asks about physical activity

patterns in and around the house, activity at work, travel to

work and recreational physical activity. Vigorous physical

activity was calculated using duration, type and frequency of

exercise collected in the recreational physical activity section.

Statistical analyses

Baseline and follow-up characteristics were summarized sepa-

rately in men and women. Multiple linear regression models

were used to describe the association between change in

physical activity and cardiovascular risk factors and modelled

cardiovascular risk at 1 year; results are reported as standar-

dised b-coefficients. All models were run separately by sex and

adjusted for baseline physical activity behaviour, age, ran-

domization group, change in smoking status, change in calorie

intake and relevant medication. Data were analysed using SPSS

(version 18.0; SPSS Inc., Chicago, IL, USA).

Results

Baseline characteristics of ADDITION-Cambridge participants

with complete data for baseline and follow-up (n = 736) are

presented separately by gender in Table 1. Non-attenders to

the follow-up health assessment reported lower levels of

baseline recreational physical activity and were more likely to

have experienced a previous heart attack or stroke than

attenders. For all other characteristics there were no significant

differences between attenders and non-attenders (data not

shown).

Change in cardiovascular disease risk factors, modelled
cardiovascular disease risk and physical activity

As shown in Table 1, for both men and women, there were

significant reductions in anthropometric and biochemical risk

factors, alongside increases in the prescription of cardio-pro-

tective medication and improvements in calorie intake, alcohol

consumption and smoking status.

In women, there was no change in home, work or recrea-

tional physical activity between baseline and follow-up. There

was a small non-significant increase in vigorous physical

activity (0.08 h ⁄ week). For men, there were small non-signifi-

cant increases in recreational (3.9 metabolic equivalent

h ⁄ week) and vigorous physical activity (0.18 h ⁄ week).

Although mean change in self-reported physical activity from

baseline to follow-up was non-significant, the standard devia-

tions for physical activity change were very large, indicating

that some individuals reported large increases or reductions in

their physical activity behaviour.

Association between change in physical activity,
cardiovascular disease risk factors and modelled
cardiovascular disease risk

As shown in Table 2, for men, an increase in recreational

physical activity over 1 year was independently associated with

a reduction in HbA1c [b (95% CI); )0.093 ()0.17 to )0.014),

P = 0.021], while in women an increase in recreational physical

activity was independently associated with a reduction in sys-

tolic blood pressure [b (95% CI); )2.32 ()4.60 to )0.051,

P = 0.045]. There were no significant associations between

change in any other physical activity domain, cardiovascular

disease risk factors and modelled cardiovascular disease risk at

1 year. Although the b-coefficients were largely in the expected
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direction of effect, the coefficients were small and not statisti-

cally significant.

Discussion

There was no change in self-reported physical activity over

12 months in a population of patients newly diagnosed with

Type 2 diabetes in the East of England. There were significant

decreases in cardiovascular disease risk factors and modelled

cardiovascular disease risk. Increases in recreational physical

activity were associated with a significant reduction in HbA1c

in men and systolic blood pressure in women. Changes in other

physical activity domains were not associated with a reduction

in modelled cardiovascular disease risk. Our finding suggests

that more attention may need to be paid to the promotion of

physical activity following diagnosis of diabetes. Reduction in

modelled cardiovascular disease risk may be driven by factors

other than self-reported physical activity in this screen-detected

cohort. These include changes in medication and dietary

behaviour [17].

Similar reductions in cardiovascular disease risk factors have

been seen in patients with diabetes enrolled in lifestyle inter-

ventions. In the Italian Diabetes and Exercise Study (IDES)

study [4], 606 sedentary individuals with diabetes and the

metabolic syndrome were randomized to twice-weekly super-

vised aerobic and resistance training and structured exercise

counselling, or counselling alone (control group) for

12 months. Increases in physical activity were associated with

significant improvements in fitness, HbA1c, blood pressure,

cholesterol, waist circumference and modelled coronary heart

disease risk. Contrary to our findings, self-reported physical

activity remained a significant driver of cardiovascular disease

risk reduction in this cohort even after adjustment for statin

treatment (the only medication that changed significantly in

both groups). In the Early Activity in Diabetes (Early ACTID)

trial, 593 recently diagnosed patients with diabetes were ran-

domized to (1) usual care (control), (2) an intensive diet

intervention or (3) an intensive diet intervention plus a

pedometer-based activity programme [17]. After 12 months,

there were significant improvements in glycaemic control,

insulin resistance and bodyweight in both intervention groups

compared to the control; however, the addition of the activity

intervention conferred no extra benefit. Other studies examin-

ing behavioural change in patients with Type 2 diabetes tend to

be small, of shorter duration and focus on individuals later in

the disease trajectory.

It is possible that physical activity did not significantly in-

crease over 1 year in the ADDITION-Cambridge cohort be-

cause of the nature of the physical activity intervention.

Participants in the intensive treatment group were advised to

increase their physical activity to reach a goal of 35 min of

brisk walking every day. However, other physical activity

studies in patients with diabetes have set more challenging

goals; for example, a minimum of 150 min ⁄ week of progres-

sive mixed training [4], as well as offering a higher number of

counselling sessions [3]. Measures of change in physical activity

were calculated from a self-report questionnaire, which may

have been subject to error and bias. Physical activity might have

increased a little after diagnosis, but changes over the time

period covered by the EPIC-Norfolk physical activity ques-

tionnaire were not apparent. We may not therefore have cap-

tured the full extent of physical activity behaviour change.

Finally, physical activity behaviour may not be a driver of

reduction in risk factors in screen-detected individuals, who are

earlier in the diabetes disease trajectory and for whom the

initiation of a medication regime may be the biggest change in

the first year following diagnosis.

Strengths and limitations

Anthropometric and clinical measurements were undertaken by

trained staff following standard operating procedures. We ad-

justed for both change in medication use and change in total

calorie intake between baseline and 1 year, which might have

impacted on cardiovascular disease risk at follow-up, and

which other studies have not adjusted for [3,4]. The study is of

larger size and longer duration than many studies in patients

with diabetes, which are typically limited to less than 1 year.

Extrapolation of our results to more deprived and ethnically

diverse settings may be limited in light of the non-random

recruitment of general practices from a single geographical re-

gion (Eastern England). We conducted multiple significance

tests (> 20) between change in physical activity and cardio-

vascular disease risk factors which may have led to an increased

risk of Type 1 errors. It is therefore unclear whether the few

significant observations represent real or chance associations.

Conclusions

Few associations were observed between change in physical

activity, cardiovascular disease risk factors and modelled

cardiovascular disease risk over 12 months in ADDITION-

Cambridge. The observed reduction in cardiovascular disease

risk factors may have been driven by factors other than physical

activity in the first year following diagnosis. Physical activity has

benefits beyond effects on cardiovascular disease risk factors at

1 year and therefore merits promotion in patients with diabetes.
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