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2 Study Summary 

 

Title: Valuing Active Life in Dementia (VALID): A randomised controlled trial 

of Community Occupational Therapy in Dementia (COTiD-UK). 

 

Design: A multi-centre, pragmatic, single blind, two-arm randomised controlled 

trial in people with dementia  and their family carers (with a person with 

dementia-carer pair termed a ‘dyad’), to compare the COTID-UK 

intervention, offered in addition to treatment as usual (TAU), with 

treatment as usual alone (1).       

 

Aims:  To test the hypotheses that, when compared to TAU alone, COTiD-UK 

 will: 

 

• Significantly improve activities of daily living ability (e.g. self-care, 

leisure activities) in individuals with dementia. 

• Significantly improve the quality of life of individuals with dementia 

and their family carers. 

• Demonstrate cost effectiveness 

 

Outcome measures: Primary outcome:  

 

• Bristol Activities of Daily Living Scale (BADLS) (2) 

 

Secondary outcomes: 

 

• Mini Mental State Examination (MMSE) (4) 

• Interview of deterioration in daily activities in dementia (IDDD) (5) 

• Dementia Quality of Life Scale (DEMQOL) (6) 

• Dementia Quality of Life Scale – proxy completed by carer 

• Cornell Scale for Depression in Dementia (CSDD) (7) 

• Serious Adverse events 

• Sense of competence questionnaire (SCQ) (8) 

• Hospital anxiety and depression scale (HADS) (9) 

• Social contacts  

• Social activities 

 

Population: Individuals with dementia, living in the community, and their family 

carers. 

 

Eligibility: Individuals with a diagnosis of dementia and living in the community 

(i.e. their own home - including sheltered accommodation) with a family 

carer who provides at least four hours of support per week. Individuals 

are not eligible to participate if they are currently in hospital, are 

currently participating in another intervention research study or do not 

have the capacity to consent. 

 



Page 4 of 12 
 

Grant number: RP-PG 0610-10108   

 
 

3 List of Abbreviations 

 

BADLS Bristol Activities of Daily Living Scale 

CACE Complier average causal effect 

COTiD-UK Community Occupational Therapy in Dementia, UK version (developed in 

VALID work packages 1 and 2) 

CSDD Cornell Scale for Depression in Dementia 

DEMQOL Dementia Quality of Life Scale 

Dyad Patient with dementia and his/her family carer pairing  

HADS Hospital Anxiety and Depression Scale 

IDDD Interview of Deterioration in Daily activities in Dementia 

MMSE Mini Mental State Examination 

SAP Statistical analysis plan  

SCQ Sense of Competency Questionnaire 

TAU Treatment as usual 

VALID Valuing Active Life in Dementia 
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4 Introduction 

4.1 Purpose of the Statistical Analysis Plan 

 

This document contains details of the main quantitative, statistical, analyses for the VALID 

trial. These analyses shall be pre-specified in order that they are not influenced by the 

collected trial data after unmasking. The statistical analysis plan (SAP) does not preclude the 

undertaking of further, ad-hoc, analyses, although the results of any such further analyses 

should be interpreted carefully. Furthermore, the SAP does not prevent the adaptation of any 

part of the trial analysis, should situations arise in which such adaptation is deemed necessary. 

Any such adaptation shall be fully justified and transparent. 

 

The SAP contains details of quantitative analyses only and does not describe any qualitative 

and/or economic analyses.  

4.2 Authorship 

 

The SAP has been written by Dr. Aidan O’Keeffe and Prof. Rumana Omar. 

4.3  Organisation of Data and Analyses 

 

Unmasking of collected data shall occur after the final dyad has completed follow-up, once all 

data have been entered onto the trial database and checked, the database locked for analysis 

and the SAP has been finalised and approved. The programs and code to be used for 

statistical analyses shall be prepared, where possible, prior to the unmasking of data. Two 

statisticians shall perform the analysis relating to the primary outcome independently, in order 

to ensure its accuracy.    

 

Prior to performing analyses, basic checks shall be performed on the collected, masked, data 

to ensure accuracy. Each outcome (primary and secondary) variable and baseline 

demographic variable shall be checked for:  

 

• missing values; 

• values beyond an acceptable range; 

• other inconsistencies. 

 

If missing values or other inconsistencies are present, the corresponding data shall be 

checked with the aid of the researchers and, where necessary, either corrected or deemed to 

be missing. Any such changes made to the unmasked dataset shall be documented fully.  
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5 Summary of Quantitative Trial Data 

5.1 Observation times 

 

The times at which data are collected during the trial are as follows: 

 

• Baseline (week 0); 

• Week 12;  

• Week 26; 

• Week 52 (telephone follow-up – 75% of the sample); 

• Week 78 (telephone follow-up – 25% of the sample).  

 

The data recorded at the baseline, week 12 and week 26 time points shall constitute the full 

dataset, for the purpose of analysis of the primary outcome. At each time point beyond 

baseline, data shall be considered recorded at a given time point, provided that these data are 

collected from each dyad not more than two weeks before and up to 30 days after  the 

corresponding time point. Any dyads from whom data are not collected within this time limit 

shall be considered missing at the affected follow-up times for the purpose of the primary 

statistical analysis. For the primary outcome, a supportive analysis will be performed that 

includes any data from dyads that were not recorded within the stated collection window for a 

given time point. 

5.2 Summary of Outcome Measures 

5.2.1 Primary outcome 

 

The primary outcome measure is the BADLS measured at week 26. The sample size for the 

trial has been calculated to have 90% power to detect an effect size of 0.35 SMD using a two-

tailed, two-sample t-test (significance level of 0.05) comparing mean BADLS at week 26 

between TAU and COTiD-UK groups. 

5.2.2 Secondary outcomes 

 

1. BADLS measured at other time points; 

2. Mini Mental State Examination (MMSE); 

3. Interview of Deterioration in Daily activities in Dementia (IDDD); 

4. Dementia quality of life measure (DEMQOL) (from patient with dementia and by 

proxy from carer); 

5. Cornell Scale for Depression in Dementia (CSDD); 

6. Number and nature of serious adverse events; 

7. Sense of Competence Questionnaire (SCQ); 

8. Hospital Anxiety and Depression Scale (HADS), to be analysed separately as HADS 

anxiety and HADS depression scores; 

9. Social contacts; 

10. Social activities; 
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Furthermore, a collection of basic demographic information shall be made at baseline, for both 

the individual with dementia and his/her family carer, prior the collection of all other data. This 

information shall include: 

 

• Date of birth (age); 

• Gender; 

• Marital status; 

• Family carer / person with dementia relationship 

• Ethnicity; 

• Level of education. 

 

Table 1 provides a summary of the times at which outcomes are collected. 

  

Table 1: Table showing the outcome measures, the time points at which outcomes are 
collected and from whom the data are recorded. 
 

Outcome 
Measure 

Data collected 
from 

Data collected 
refer to 

Time point 

Person 
with 

dementia 

Family 
carer 

Person 
with 

dementia 

Family 
carer 

Baseline 
interview 

Week 12 
interview 

Week 26 
interview 

Week 52 
telephone 
interview 

Week 78 
telephone 
interview 

BADLS No Yes Yes No Yes Yes Yes Yes Yes 

MMSE Yes No Yes No Yes Yes Yes No No 

IDDD No Yes Yes No Yes Yes Yes No No 

DEMQOL 
Proxy 

No Yes Yes No Yes Yes Yes No No 

DEMQOL Yes No Yes No Yes Yes Yes No No 

CSDD Yes No Yes No Yes Yes Yes No No 

SCQ No Yes No Yes Yes Yes Yes No No 

HADS No Yes No Yes Yes Yes Yes Yes Yes 

Serious 
Adverse 
Events 

Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Social 
contacts 
per week 

No Yes Yes Yes Yes Yes Yes Yes Yes 

Social 
activities 
per week 

No Yes Yes Yes Yes Yes Yes Yes Yes 

 

5.3 Other available data 

 

Other available data may be summarised as: 

 

• Centre identifier; 

• Identifier of occupational therapist (COTiD-UK arm only); 

• Information relating to TAU (TAU arm only). 

• Reasons for withdrawal or loss to follow-up (if supplied). 

• Dates of assessments. 
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6 Analyses 

6.1 Recruitment and Retention 

 

A CONSORT diagram shall be presented to provide a detailed description of dyad numbers 

at each time point during the trial. In addition, a table summarising the numbers of drop-outs 

at each stage of the trial and reasons for drop-out (if given) shall be presented. 

6.2 Protocol Deviations 

 

Protocol deviations that could impact on the results of the analyses shall be described. All 

dyads who withdraw consent shall be excluded from the analyses from the point of withdrawal, 

although any data collected from such dyads prior to the point of withdrawal shall be included 

unless the dyad specifies otherwise.    

6.3 Description of Demographic Variables at Baseline 

 

The demographic information collected at baseline shall be presented in a table, separately 

for individuals with dementia and their family carers and separated by trial arm. Categorical 

variables shall be reported as raw numbers and percentages. Reports of continuous variables 

shall include mean, median and standard deviation, to two decimal places. 

6.4 Drop-out 

 

A descriptive comparison of drop-out rates between trial arms shall be undertaken. 

6.5 Primary Outcome Analysis 

 

The primary outcome is the BADLS score measured at week 26, to be compared between the 

COTiD-UK and TAU groups. A random effects linear regression model shall be fitted, 

accounting for the clustering of dyads by occupational therapist in the COTiD-UK arm. The 

model shall include an adjustment for BADLS measured at baseline and a term to account for 

treatment centre. For each dyad, the mean BADLS outcome will also be calculated by 

computing the mean of the responses to the individual questions on the BADLS questionnaire, 

at a given time point, using only those answers that were not marked as “Not Applicable” or 

that were not missing.  

 

Define (where the 𝑖 subscript denotes the 𝑖th
 dyad, the 𝑗 subscript denotes the 𝑗th

 occupational 

therapist and the 𝑘 subscript denotes the 𝑘𝑡ℎ treatment centre.): 

 

• 𝑌𝑖𝑗𝑘 = BADLS score at week 26; 

• 𝑥𝑖𝑗𝑘
 = BADLS score at baseline; 

• 𝑡𝑖𝑗𝑘 = Intervention indicator (𝑡𝑖𝑗𝑘 = 0 if dyad is in the TAU arm and 𝑡𝑖𝑗𝑘 = 1 if dyad is 

in the COTiD-UK arm); 

• 𝑈𝑗~𝑁(0, 𝜏2) = Occupational therapist-level random effect; 

• 𝜀𝑖𝑗𝑘~𝑁(0, 𝜎1
2) = Normally distributed error term (TAU arm); 

• 𝜔𝑖𝑗𝑘~𝑁(0, 𝜎2
2) = Normally distributed error term (COTiD-UK arm). 
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• 𝛼𝑘 = Fixed effect for the 𝑘𝑡ℎ treatment centre 

 

A subscript 𝑖𝑗𝑘 implies that the 𝑖𝑡ℎ dyad is treated by the 𝑗𝑡ℎ occupational therapist at the 𝑘𝑡ℎ 

treatment centre. For dyads in the TAU group, the 𝑗 subscript may be removed without loss of 

generality.  

  

Then, the model for the primary outcome is given by: 

 

𝑌𝑖𝑗𝑘 =  𝜇 + 𝛼𝑘 +  𝛽1𝑥𝑖𝑗𝑘 + 𝛽2𝑡𝑖𝑗𝑘 + 𝑈𝑗𝑡𝑖𝑗𝑘 + 𝜔𝑖𝑗𝑘𝑡𝑖𝑗𝑘 + 𝜀𝑖𝑗𝑘(1 − 𝑡𝑖𝑗𝑘). 

 

Here, (𝜇, 𝛼𝑘 , 𝛽1, 𝛽2, 𝜏, 𝜎1, 𝜎2)T denotes the collection of parameters to be estimated when fitting 

the model.  

 

We note that the trial design contains partial nesting, in that the dyads are clustered by the 

occupational therapist who administers the intervention in the COTiD-UK arm, but there is no 

such clustering in the TAU arm. This clustering is accounted-for in the model through the 

inclusion of the occupational therapist-level random effects 𝑈𝑗. By definition, 𝑈𝑗 ≡ 0 for dyads 

in the TAU arm. In addition, we allow the patient-level variance of the outcome, 𝑌𝑖𝑗𝑘, to differ 

between the COTiD-UK arm and the TAU arm, in that the error terms for these arms, 𝜔𝑖𝑗𝑘 and 

𝜀𝑖𝑗𝑘 respectively have different variance parameters. 

 

A further model that assumes homogenous patient-level variances in both arms (i.e. 

where 𝜎1
2 =  𝜎2

2) shall be fitted and compared to the model with heterogeneous patient-level 

variances. If no significant differences are observed between the fits of these two models, then 

we shall consider reporting the second homogenous variance model as the final model for the 

primary outcome.  

 

The primary outcome models shall be fitted to the observed outcomes variables, initially 

without imputation of missing data. A P-value pertaining to the hypothesis test of  

 

𝐻0: 𝛽2 = 0  versus  𝐻1: 𝛽2  ≠ 0 

 

shall be reported. A P-value ≥ 0.01 shall be reported to two decimal places; a P-value in the 

range 0.001-0.01 shall be reported to three decimal places  and a P-value less than 0.001 

shall be reported as ‘P-value < 0.001’. 
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6.5.1 Model Checking 

 

The model for the primary outcome analysis includes an assumption that the primary 

outcomes, 𝑌𝑖𝑗𝑘, are normally distributed. The normality of the primary outcome variable shall 

be assessed through the construction of appropriate histograms and normal quantile-quantile 

plots. If such plots suggest that the primary outcome variable is not normally distributed, then 

appropriate transformations of the primary outcome variable shall be considered. 

 

The normality of the estimated patient-level error terms (𝜔𝑖𝑗𝑘 and 𝜀𝑖𝑗𝑘) shall be assessed using 

normal quantile-quantile plots. The homoscedasticity of the same estimated error terms shall 

be assessed using a scatter plot of the estimated error terms. Possible influential observations 

and outliers shall be identified. Sensitivity to such influential observations and/or outliers (if 

present) shall be considered. 

6.5.2 Missing Data 

 

Where a total score is missing owing to one or more items not having been completed on a 

given questionnaire, guidance relating to the calculation of total scores from the 

literature/score instructions, if any, will be followed. Statistical approaches to account for 

missing data will apply only to BADLS scores. 

 

Bias due to missing data will be investigated by comparing the baseline characteristics of 

participants with and without missing values. Depending on the extent of missingness, the 

predictors of missing values will be identified using logistic regression. The primary analysis 

will be adjusted for those predictors of missing values which are related to missingness. We 

shall perform a sensitivity analysis for missing data in our primary outcome model. A multiple 

imputation approach  may be undertaken (10), whereby a model to predict missing BADLS at 

Week 26 shall be constructed using appropriate explanatory variables. The variables that we 

shall consider are: the baseline BADLS score and the participant demographics, also recorded 

at baseline. Other variables thought to be related to missingness (e.g. BADLS at Week 12) 

may also be included. As a general rule, we shall consider imputed sets of outcome data equal 

to the percentage of missing data and imputation shall be performed with adjustment for 

treatment arm. The number of imputations carried out may be changed according to the 

computation time and Monte-Carlo error estimated from the imputation process. Initially, the 

multiple imputation process assumes that outcomes are ‘missing at random’.  

6.6 Secondary Analyses 

 

Part of the secondary analyses shall consider other models and tests pertaining to the primary 

outcome (BADLS). Within the COTiD-UK group, the effect of the experience of the individual 

occupational therapist shall be assessed. For this analysis, we shall consider the length of 

time for which the occupational therapist has been delivering the COTiD-UK intervention 

and/or the number of COTiD-UK sessions delivered by the occupational therapist as 

explanatory variables in a random effects model with BADLS as the outcome. In addition, the 

contribution of occupational therapy to TAU in the TAU arm shall be used as an explanatory 

variable in a random effects model with BADLS as the outcome variable in the TAU arm. This 

shall be done to explore whether or not there exists any association between the occupational 

therapy contribution to treatment and change in BADLS. 
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The analyses of secondary outcomes shall be performed using mixed effects regression 

models, with a normal distribution assumed for continuous outcomes (or a suitable transform 

of these outcomes) and appropriate mixed effects generalised linear models for non-

continuous outcomes (e.g. number of social contacts). The mixed effects models will take a 

similar form to that for the BADLS primary outcome analysis. Model parameter estimates 

together with appropriate 95% confidence intervals shall be reported. These analyses shall be 

considered exploratory and secondary outcomes shall be analysed using available data only 

with imputation for missing outcomes not performed.  

 

The repeated measurements of outcome variables at baseline, Week 12, Week 26, Week 52 

and Week 78, (including BADLS) shall be considered and mixed effects longitudinal 

regression models that account for patient clustering shall be fitted using longitudinal 

outcomes.  

 

In addition, joint models for the time until death/care home admission and the longitudinal 

BADLS scores maybe fitted if appropriate (e.g. if death/care home admission rates differ 

substantially between the arms of the trial). 

 

The number, nature and severity of serious adverse events (if any) shall be reported at each 

time point, stratified by trial arm. 

 

The components of usual care will be presented descriptively.  

6.7 Non-adherence 

 

The sample size calculation for the trial was adjusted for an estimated 5% rate of non-

adherence in the COTiD-UK arm. Non-adherence within the COTiD-UK arm shall be examined 

descriptively. If appropriate, we shall consider the use of a complier average causal effect 

(CACE) of the COTiD-UK intervention as part of a sensitivity analysis with respect to non-

compliance. The CACE is defined as: 

 

𝐶𝐴𝐶𝐸 =  
𝐸(𝑌𝑖|𝐺𝑖 = 1) − 𝐸(𝑌𝑖|𝐺𝑖 = 0)

𝑃(𝑇𝑖 = 1|𝐺𝑖 = 1) − 𝑃(𝑇𝑖 = 1|𝐺𝑖 = 0)
 

 

where: 

 

• 𝑌𝑖 = outcome variable; 

• 𝑇𝑖 = treatment indicator (= 1 if dyad actually takes part in COTiD-UK, 0 otherwise); 

• 𝐺𝑖 = randomisation indicator (= 1 if dyad is randomised to the COTiD-UK group, 0 

otherwise).  

6.8 Reporting 

Analyses shall be reported with regard to the CONSORT checklist (11) and with any particular 
requirements of academic journals to which the results of analyses are submitted. 
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