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1 introduction

This Statistical Analysis Plan (SAP} outlines the proposed statistical analyses for the PACES
study, where a detailed and compreherisive description of the statistical methods i$
provided. The PACES Study is a randgmised controlled trial that is being conducted o assess
the effectiveness of a low-cost pragmatic intervention to increase daily physical activity in
participants 12-36 manths post diagnosis of a cardiac event in order to reduce subsequent
cardiovascular events,

The structure and content of this SAP provides sufficient detail to meet the requirements
ideritified by the international Conference on Harmonization of Technical Requirements for
Registration of Pharmaceuticals for Human Use (ICH): Guidance on Statistical Principles in
Clinical Trials L. All work planned and reported for this SAP will follow nationally-and
internationally accepted guidelines, published by the American Statistical Assaciation and
the Royal Statistical Society for statistical practice *3,

The purpose of this SAP is to outline the planned analyses that are to be performed on the
data to support the completion of the study publication for protocol V6 13_03_18. The SAP
will be amended if substantial changes.are made to the planned analyses, and in any case,
will be finalized before the database lock for this study. Exploratory post-hoc or unplanned
analyses.not necessarily identified in this SAP may be performed on these data as required.
These analyses will be clearly identified in the study publication.

The reader of this SAP is encouraged also to read the clinical protocol for details on the
conduct of this study, and the operational aspects of clinical assessments and timing for the
process of completing a patient in this study.

The outlined hoxes in this SAP represent information from the-protocol. The analyses will be
carried out by the Trial Statistician (Ghazala Waheed) and supervised by the Senior
Statistician (Prof Laura Gray) to ensure the integrity of the data processing at all stages.
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1.1 Study Objectives

1.1,1 Primary objective

To assess the effectiveness of a low-cost pragmatic intervention to increase daﬂy
physical activity in participants at (éast 12-36 moriths post dlagnosis of a cardiac eventin -
arder to reduce subsequent cardiovascular events.

1.1.2 Secondary objectives

1- To assess the effectiveness of a structured education i'n'ter'vention-to improve.CV risk.
factors such as smoking status, blood pressure, lipid profile, obesity, salf-reported
physicat activity and objectively measured physical activity intensity,

2- To assess the acceptability, uptake and feasihility ofimplementing the programme ina
population at high future risk of another CVD event in primary care.

1.2 Study design

1.2.1 Summary

The PACES study has been-_desi‘gned to facilitate service development; three main phaseas
have been undertaken:

1. Development of the intervention for patients after a cardiac event.
2. Recruitment and':training of the facilitators for programme delivery.

3. Delivery of a single centre, 2-arn parailel 12 month RCT to determine whether an
education programme with text message support has an impact on the primary
(average daily physical actw:ty) and secondarv outcomes (see section 2.2)
compared with usual care.
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1.2.2 Randomisation

Participants will be randomised 1:1; stratified by gender {male; female) and ethnicity
{White European; other} to either intervention or controi groups.

If two people are taking part from the sarne household they will be randomised to the
same :armto prevent.contamination taking place.

Control participants will be sent a standard information booklet and letter informing
them of their resuits and.the outcome of randomisation, intefvention participants will
~ also be sent a letter informing them of their reésults and the outcome of randomisation
and subsequently contacted to book them onto an education programme,

1.2.3 Study treatment interventions

This will be a randomised control trial with an intervention grbup and a centrol group.

1) Intervention group: Participants randomised to the intervention group will receive the
standard information |eaflet and will be invited to attend two group-based structured
education sessions. These education sessions will be delivered by trained facilitators
approximately two weeks apart. The participants will receive 82 physical activity related
text messages:_atdif'ferent weekly frequencies following the second education session up
until the 12 month follow-up assessmerit.

These structured education sessions have been developed and refined in conjunction
with PPl work and through the use of existing infrastructure consisting of Diabetes:
Fducation and Self-Management n on-going and Newly Diagnosed (DESMOND) groups
and a network of trairied facilitators. '

2} Control group: Participants randorriised to conteol group will not receive the
intervention. Participants will be provided with general health advice.in the form. of a
standard information leaflet and will continue with their ‘usual” GP care.
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1.2.4 Inclusion Criteria

o Aged 18 years or older

s 12-36 months post confirmed _d'i'a_g_hosis of a cardiac event {myocardial infarction,
angina or acute coronary syndrome)

o Able tospeak and read English to participate effectively in a group education
programme

e Willing and able to attend the eduication sessions and clinic visits

¢ Willing and able to give informed consent

e Access to a mobile phone in-order to receive text messages

° Willingnes’s to-allow GP notification of their participation in study and access to
patient records fot purpose of study

* Able to take partin moderate physical activity as assessed using Incremental Shuttle
Walk Test {1SWT} (Leve! three or above)?

1.2, 5 Exclusion Criteria |

e Individuals with a diagnosis of heart failure where the underlymg primary cause is-
not myocardial disease as a result of atherosclerosis will be excluded from this study

»  Musculoskeletal limitations that would limit physical activity {e.g, muscutoskeletal
injuty)

e Participation in another clinical intervention study in the past 12 weeks

e  lacks capacity to give informed consent

¢ Severe life-threatening co-morbidity (e.g. malignancy)

» Poor exercise capacity, (< level three on the ISWT [120 metres)), these irdividuals
will be directed back into cardiac rehabilitation {good practice)®

e Housebound or immaobhile

¢  Unstable syrmptoms (chest pain or breathlessness at rest; unstable. stage 1
hypertension [160/100mniHg], not on necessary medications)

¢ Individuals with no or limited uhderstanding of written or verbal English
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1.2.6 Sample size caiculations

The primary outcome is change from baseline 0 12 months average daily physical
activity, as guantified by the Euclideany norm minus one (ENMO) method measured in
miilligravity uniits {mg). This is the main measure of activity derived from the activity
monitor that will be used ih this study {PACES). in orderto detect'a minimum clinically
significant difference of 2.1 mg, which is €quivalent to an overall increase in physical
activity volurhe of approxirately 30 minutes of light walking at 4km/h, assuming a
standard deviation of 5.3 mg (1], a power of 80% and significance level of 5%, the sample
size requires 202 participants. To aliow for 20% loss to follow-up and 10% non-
compliance of the activity monitor, we will therefore need to recruit 290 participants
{145 in each group).

2 Qutcome Measures

2.1 Primary outcome measures

The primary outcome measure is change in overall volume of physical activity
measured using atcelerometer hetween baseline and 12 months.

A complete case population will be used for the primary analysis. This will be followed by
sensitivity.analyses which will include an intention to treat {ITT) population byimputing.
missing data to assess the robustness of the findings to missing data.
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Below is a list of ali of the secondary outcomes collected at baseline and. 12 months.

Aerbbicfitne'ss:

Incremental Shuttle walk test {metres) -.as part of the ISWT blood pressure, heart rate,
oxygen saturation, rating of percelved exertion and breathlessness will be obtained.

Ambulatory-activity:

Patients will be asked to wear an accelerometer for up to eight days to record total
physical activity, which includes light, moderate, vigorous and modetate to vigorous

physical activities (MVPA). The measures will be

° Time spent above a threshold/ equivalent intensity to walking.

»  MVPA {1 min bouts)

» Sedentary time.

¢ Sleep duration

+ Intensity gradient metric

o Average acceleration for the most active 30 minutes per day

Anthropometric measures:

e Body mass {(kg)

° Body mass index {kg/m?)
e Walst circumference {cm)
¢ Hip circuriference {cm)
o Waist to hip ratio

Cardiovascular measures:

* Blood pressure (mmHg)
e Resting heart rate {bpm}

Biomedical measures:

s Total cholesterol (mmol/l)
¢ HDL cholesterol {mmol/l)
¢ LDL cholesterol {mmol/i)
e Triglycerides {mmol/1)
o HbATe (mmol/mol %)
TC:HDL ratio
¢ Health historyMedical history and medication

e Family histo__rv of CHD

Smoking status, aleohol intake & employment status
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A number of different questionnaire measures will be completed by participants at
baseline, 6 months and 12 months. Details of these questionnaire measures are as
follows:

o Jenkins self-efficacy for exercise éxpectations scale’

e Hospital Anxiety and Depression scate {HADS)®

o MacNew Heart Disease #

e Recent Physical Activity Questionnaire RPAQ®

e EuroQol EQ-5D-5L Health-related quality of life instrument 39432
¢ Morningness- Eveningness Questionnaire 1212 (Baseline only)

Use of health care services (12 menths only)No attempt will be made to impute the
missing values for the secondary endpoints measured.

3 Analysis Sets/Populations

3.1 Missing values and outliers

Missing values represent a potential source of bias in clinical trials, Therefore, every effort
will be made to ensure the data is fully explored for potential problems and have been
correctly entered into the database, Participants who did not attend the baseline
assessment after consent will be excluded from ali analyses; but will be noted on the
CONSORT flow chart, For the primary and secondary analyses, participants who do not have
an outcome measurement will be excluded; as discussed in section 3.2. Sensitivity analyses.
will be performed to assess the robustness of the findings to missing data,

Qutliers will be identified by.examining graphical plots such as normality plots, box plots and
histagrams. Values that visually appear outside of the main distribution (i.e. outliers) will be
further investigated and if this is the correct observation it wilt remain in the analysis,
however further assumptions will be made to assess possible influences on the results using
a sensitivity analysis; by removing the outlier or outliers to compare results. Where results
from the two analyses are discrepant, this Tact will be reported-and discussed in the study
publication. - |

A

3.2 Complete Case Population

The level of missing data for each outcome will be assessed. If missing outcome data is.
present the initial-analysis will be based on the complete cases. All tests of the effect of
treatment on outcomes will be conducted ona complete case (CC) population. That is, all
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the recruited participants will be included in the-analysis, with the -exception of those with
missing outcome data; This will be done on a ‘by analysis’ basis, i.e, only those participants
with missing data fof variables required for a sprecific analysis will be removed.

3.3 Intention-to-treat Population/Full analysis set

The intention-tostreat {ITT) analysis population will consist 6f all participants randomised.
Participants wit! be-: analysed in the group to which they were randomly allocated and
regardless of any protocol deviations or violations. Muitiple imputation methods will be
used to impute missing outcome data. This will be a sensitivity analysis.

3.4 Per-protocol Population

The per protocol {PP) population are those who were compliant with the protocol and have
tomplete data for the analysis concerned on ‘by analysis’ basis. In the control arm, the PP
population will include all participants randomised fo that arm with camplete gutcorie
data. In the intervention arm, the PP population wiil be defined as participants who have
attended at least one group session of the progratiime and have outcome complete data.
This will be a sensitivity analysis,

4 General Issues for Statistical Analysis

4.1 Multiplicity, Multiple Comparisons and Interim Analyses

All tests and reported p-values will be two-sided, where a. p-value of < 0.05 will be
considered to be statistically significant. Estimates will be presented with 95% confidence
intervals, There will be no formal adjustment for multiple significance testing. The outcomes
however, are clearly categorised by the degree of importance (prirmary and secondary). No
formal jnterim analyses were planned.

4.2 Analysis Software

Al data manipuiations, tables, figures and analyses wili be performed using Stata version:
15.0 **. The validated program code (do file) and any other outputs created shall be
documented and archived together.

5 Statici cal M ethodologv e

5.1 Demographic and Baseline Characteristics

Demographic.and baseline characteristics for individual participants will be summarised by
randomisation group. Numbers {with percentages) for binary and categorical variables and
means (and standard deviations), or medians {with lower and upper quartiles) for
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continuous.variables will be presented. The number of rissing:values wilt be reported in the
footnote of the summary table. There wili be no tests of statistical significance nor

confidence intervals for differences between randomised groups on any of the baseline
variables.

5.2 Primary Endpoint Analysis

5.2.1 Primary Analysis of Primaty Endpoints

‘The primary outcome is change in overall volume of physical activity (average
acceleration, ENMO) from baseline to 12 months. For the primary outcome treatment
arm will be compared using linear regression modelling with

1. a binary indicator for randomisation group as the explanatory variable

2. terms for stratification factors (gehder and ethnicity) as confounders

3. adjustment for the change from baseline in accelerometer wear time and baseline
average daily physical activity.

The primary analyss at 12 months will be based on complete data.

5.2.2 Sensitivity Analyses

5.2,2.1 Per Protocel Papulation
For the PP analysis,participants who have engaged with at least one group session of the
programme will be included. The PP will adhere to the same steps as the primary-analysis.

5,2.2.2 Intention-to-treat Population

To allow for full analysis set, missing data will be imputed using & multiple imputation
procedure which substitutes predicted values from a regression equation. The imputation
wili be carried out by the M| command in Stata **. Mt replaces missing values with multiple
sets of simulated values to complete the data, pefforms standard analysis on each
corapleted datasat; and adjusts the obtained parameter estimates for missing-data
unicertainty using Rubin’s rufes to combine estimates 1°,

The fotlowing procedure will be foliowed:

e The MI will beset as wide
e The Ml will registerimputation of the average datly physical activity at 12 menths
and-at baseline
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»  Aregression method will be used, where the registered variables will be individually
adjusted for the randomisation and stratification factors {sex and ethnicity), with 100
imputations to avoid biased estimates, rseed (2259) and the force options

e Ml estimate will provide the final results using the same regression model as the
primary analysis and covariate adjustments.

5.2,2,3 Stratified analyses

Interaction effects will be fitted between intervention armand gender. {male vs. female) and
ethnicity (White European vs. other), If the interaction term is statistically significant at the
10% level then stratified analyses will be performed for that factor using the same model as
the primary analyses.

5.3 Secondary Endpoint Analyses

The analyses of the secondary outcomes will be conducted in a similar manner as
the main analysis using the appropriate model type, logistic regression for binary
outcomes, linearfor cantinuous and ordinal for ordinal outcome.

The assumptions of each analysis will be assessed and alternate parameterisations will be
considered where appropriate,

5.4 Subgroup Analyses
We will conduct the following subgroup analyses £0 assess if the intervention effectis
statistically different between these groups.

Ethnicity

e  Gender

Age <€ 60 &260 vears

ISWT ngh rlsk <420 & Low rzsk 2 420

Cardiac condition — (M, Angina or ACS)

The main analysis for each subgroup will involve using the same-analytic principles.as the
primary analysis, but stratifying by the:subgroup to estimate the mean difference in average
daily physical activity when compared to the contrgl group. Further subgroup analyses will
investigate the interaction effects between the treatrnent and subgroup, this will include an
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additional interaction term to the model; ‘subgroup x treatment’. Subgroup results will be.
graphically presented as forest plots, with the estimated difference of average daily physical
activity between treatment groups with 95% confidence interval for the interaction.

6 Safety Reporting

6.1 Adverse Events (AEs)/ Serious Adverse Events (SAEs)

All AEs/SAEs occurring during the study observed by the investigator or reported by the
participant, attributed to the study, will be recorded on the CRF. The relationship of
AEs/SAEs to the study will be assessed by a medically qualified investigator.

AEs will be recorded on the AE Record Sheet and periodically discussed by the study
steering group committee as required, Any safety concerns arising from the team will
be reported o the Sponsor as soon &s possible.

All SAE information must he recorded on an SAE form and.sent to the Sponsor using the
appropriate reporting form and the contact details on there within 24 hours of the
study team being made aware of the SAE.

Any adverse event/serious adverse event occurring whilsta participant is continuing in the
study, whether or not attributed to the study, will be documented in the study publ_icatio_n.
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