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Introduction

This analysis is for a pilot randomised controlled trial comparing outcomes in those with mild to moderate dementia and anxiety that are randomised to either cognitive behaviour therapy (CBT) or usual care from their general practice.  Participants must have a carer willing to take part in the study; some outcomes will be reported by the carer whilst other outcomes will be specifically about the carer.
Note: this analysis plan does not include the economic analysis; that will be considered elsewhere.
Objectives

To establish the rate of recruitment and the level of retention of participants to the trial

To determine whether there is a difference in anxiety at follow-up in those with dementia between those who did and did not receive cognitive behaviour therapy.
To determine whether there is a difference in cognition, behaviour, depression and quality of life in those with dementia between those who did and did not receive cognitive behavioural therapy.  
To examine whether there is a difference in the mental health of the carer between those whose relative/ friend with dementia did and did not receive cognitive behaviour therapy.

To examine whether there is a difference in the person-carer relationship between those who did and did not receive cognitive behaviour therapy.
Study design

This is an individually randomised controlled trial; randomising people with mild to moderate dementia, together with their carers to either cognitive behaviour therapy or treatment as usual.  Those who are randomised to cognitive behaviour therapy will see one of four therapists.  Therefore there will be natural clustering by therapist, however, this will not be taken account in analysis because of the overall size of the dataset and also that the majority of participants saw the same therapist and only four participants seeing another therapist.  Participants will be assessed at baseline, twelve weeks and six months.
Intervention

Participants and their carers will be offered ten weekly cognitive behaviour therapy sessions lasting one hour each.  Some sessions may be shorter or contain breaks depending on the abilities/ attention of the participants.  
Usual care

There is no specific treatment for anxiety for people with dementia and anxiety.  Treatment as usual will be administered through the general practice, although this is most likely to be medication or other therapy (more likely to be nothing than another therapy).  It is likely that participants will all be from different general practices, so will consist of clusters of one.
Study population

Fifty older people who live in the community in the area covered by the North East London Foundation Trust and North Essex with mild to moderate dementia and clinical anxiety (a score of at least 11 on the RAID) will be recruited to the randomised controlled trial.  They must have a carer who is also willing to participate in the study.  People with mental or severe physical co-morbidities and those with learning disabilities will be excluded.
A Consort flow diagram (Schulz et al, 2010) will be constructed to show the flow of potential and actual participants and their carers through the trial.  Pre randomisation flow will use data from numbers of people with dementia within the trust and also logs of those who were invited to take part in the trial, those eligible and those who consented.  Post randomisation data will come from the logs and also data collected from participants and will be separated by randomised group.
Outcomes

Primary Outcome
The primary outcome will be the follow up scores at 12 weeks on the Rating Anxiety in Dementia (RAID) (Shankar et al, 1999).  This measure is a clinical judgement tool that is completed on the basis of information collected from both the person with dementia and the carer, based on signs and symptoms exhibited by the participant in the two weeks prior to evaluation.  It consists of 18 questions in four domains; worry, apprehension and vigilance, motor tension and autonomic hypersensitivity.  Each question is scored from 0 (absent) to 3 (severe) and the score from each item is summed to give the total (possible range 0 to 54).  The subscales will be calculated and examined as post hoc analyses.  The four domains are broken down as:
Worry: questions 1-5

Apprehension and vigilance: questions 6-9

Motor tension: questions 10-13

Autonomic hypersensitivity: questions 14-18

Secondary Outcomes

There will be a number of secondary outcome measures, all ascertained at 12 weeks.
The Quality of Life – Alzheimer’s Disease (QoL-AD) (Logsdon et al, 1999) evaluates perceived quality of life specifically in those with dementia.  The same questions are asked to the participant as well as to the carer relating to the participant’s quality of life.  For each respondent there are 13 items relating to a number of specific aspects of the person with dementia’s life including physical health, energy, family and money.  Each item is rated using poor, fair, good, and excellent, scoring 1 for poor through to 4 for excellent.  Scores for each item are summed giving possible scores of 13 to 52.  
The Neuropsychiatric Inventory (NPI) (Cummings et al, 1994) assesses the participants’ behavioural disturbances via the carer.  It assesses 12 domains.  Each domain has an entry present/ absent question, and then there are additional questions within each domain.  These total to between 6 and 9, depending on the question.  Each of these is either answered as present/absent.  There is also a frequency (4 ratings, occasionally – very frequently), severity (3 ratings, mild – marked), caregiver distress score (6 ratings – not at all – very/extremely), and carer self-efficacy score (4 ratings, not at all confident – very confident). 

Thus, for each behavioural domain there are four scores: frequency, severity, total (frequency x severity), and caregiver distress.  A total NPI score can be calculated by adding the scores of the first 10 domain scores together.  In most cases, the two neurovegetative items are not included in the NPI total score; if they are included, this needs to be specified.  Thus the minimum would be 0, the maximum would be 10/12.  The total distress score is produced by adding together the scores of the individual NPI distress questions; specifying whether the 10 or 12 item score is being used.  The minimum is 0 the maximum is 50/60.

Cognitive function will be assessed using the Mini-Mental State Examination (MMSE) (Folstein et al, 1975).  It consists of 10 sections, which contain a series of questions or commands which the participant has to attempt.  They are awarded points for answering the question correctly/ doing the task.  The points from each section are summed to give a total score between 0 and 30, where 0 is more cognitively impaired and 30 is no cognitive impairment.
Depression in the participants with dementia will be assessed using the Cornell Scale for Depression in Dementia (Alexopoulos et al, 1988).  This consists of 19 questions related to mood related signs, behavioural disturbance, physical signs, cyclic functions and ideation disturbance obtained from the participant and their carer.  Responses are given as absent, mild or intermittent, moderate or severe and are scored from 0 (absent) to 3 (severe).  Scores for each item are totalled to give an overall score ranging from 0 to 57.  The subscales will be calculated and examined as post hoc analyses.  The five domains are broken down as:
Mood related signs: questions 1-4

Behavioural disturbance: questions 5-8

Physical signs: questions 9-11

Cyclic functions: questions 12-15

Ideational disturbance: questions 16-19

The quality of the relationship between the participant with dementia and their carer will be measured using the Quality of Caregiver-Patient Relationship (QCPR) (Spruytte et al, 2002).  This scale is used separately with both the person with dementia and their carer.  It has 14 items, and respondents are required to answer on a five point likert scale from “totally disagree” to “totally agree”.  Higher scores indicate a better relationship, with a possible range between 14 and 70.  The QCPR contains two subscales: warmth and affection, conflict and criticism.  The warmth and affection subscale utilises items 1, 4, 5, 6, 7, 9, 12 and 14 (possible range 8 to 40).  The conflict and criticism subscale utilises items 2, 3, 8, 10, 11 and 13 (possible range 6 to 30).  The scoring for the conflict and criticism scale should be reversed for analysis (this has been done at the data entry stage).  These scales will be analysed separately as separate outcomes for the participant and carer. 
Mental well being of the participant and carer will be examined through the Hospital Anxiety and Depression Scale (HADS) (Zigmond and Snaith, 1983).  This is a 14 item measure which can be divided into two subscales, one relating to anxiety and the other relating to depression.  Each subscale will be analysed as an outcome as will the overall score.  Each item is scored 0 to 3 with a lower score indicating less anxiety or depression (for some items the scoring needs to be reversed in relation to the way the question is asked, this has been done at the data entry stage).  
Other data collected

Baseline demographics of the person with dementia will include age, gender, ethnicity and number of years of formal education.  We will also record whether participants die during the study.  
Demographic data on the carer will include age, gender, ethnicity, duration in the role as a carer, average number of hours per week caring.

Data Management

Data entry

Each participant carer dyad will be given an identification number.  Data will be entered by hand into an SPSS worksheet in the wide format (one row for each participant/ carer dyad).  The worksheet will be set up to include missing data codes where appropriate.  These values must be ones that are illegal in the context of the variable in question.  For example, where data are questions that constitute part of a scale, then 9 or 99 would (usually) suffice, but where the data are the total scale and legal values are likely to be greater, it would be safer to use 999.  Where variables are categorical, these will be labelled for clarity and so that rogue values can be spotted easily at the data cleaning stage.  

A dataset containing the identification number and the randomised allocation will be created separately from the remainder of the variables.  This will not be entered by the researcher as they will also carrying out the assessments and must remain blind to the participants’ randomised allocation.  The variable containing the randomised allocation should not be labelled in the dataset as the researcher and statistician should remain blind to allocation during the study.  However, these data should also be checked to ensure that there are no missing data and that there are no data entry errors.
A portion of the data will be checked between what is on the paper questionnaires completed by the researcher/ participant/ carer and what is entered into the SPSS worksheet.  If there are any errors then it will be necessary to check all data to ensure its integrity before it is analysed.  

Data cleaning

Data will be cleaned, and changes documented, before they are sent to the statistician.  This will be done by looking at frequencies of all variables to ensure there are no rogue values within categorical variables.  For continuous variables, the range will be checked to ensure that no values entered out of range for the scale in question.  Consistency checks should also be made; for example making sure that different measures which are measuring approximately the same thing are showing similar levels of that outcome.  For example, ensuring that cognitive outcomes are similar between measures and also ensuring that the change over time in a given measure is possible.  
Statistical analyses

Data will be converted from SPSS version (ref) to Stata by the statistician and analysed using Stata version 12.1 (StataCorp, 2011).  If there are any issues with the data after transfer, these will be addressed to the researcher collecting/ processing the data to resolve.  They will correct the master dataset, document these changes and resend the data to the statistician.
Analyses will be via intention to treat, that is analyses will be by randomised group regardless of whether participants drop out of the study or change from intervention to usual care or vice versa.  The statistician will remain blind to randomised allocation until the data have been analysed.
Baseline analyses
Initial analyses will show frequencies (%), mean (SD) as appropriate of the data by randomised group.  Statistical tests will not be carried out on baseline statistics as randomised groups should be similar at baseline.  Variables used to assess this baseline similarity will be age, gender, ethnicity, level of cognitive impairment using the MMSE, level of anxiety as expressed by the RAID.
Recruitment rates

The recruitment rate will be established using the recruitment logs in order to see how many people are recruited each month.  Retention will be established by determining the percentage of those recruited remaining in the study at the predetermined follow up times (12 weeks and six months).  

Statistical modelling
Statistical modelling will employ linear regression.  These will be presented as a coefficient for the randomised group for a one unit change in the outcome, with 95% confidence intervals.  If the assumptions of such models are violated, then it may be necessary to transform the outcome variable or employ a different method.  Models for participant outcomes will also include the baseline cognition and baseline anxiety.  Models for carer outcomes will include baseline measure of the outcome (transformed using the same transformation as the outcome as appropriate).
Subgroup analysis

No subgroup analyses are planned.
Missing data

Initial examination of the data will also note the level and patterns of missing data in terms of the primary outcome.  
However, multiple imputation will not be used in the primary analysis; which will be complete case analysis.  Complete case results will be unbiased if the outcome is missing completely at random (Carpenter and Kenward, 2008), this may not be the case in this trial; the predictors of missingness will seek to illicit this information.  If multiple imputation is used as a sensitivity analysis, the imputation model will include outcomes, variables that are predictors of missingness and other variables considered clinically important (with clinical consultation).  The resulting analyses will then include the same variables as the complete case analyses.

References

Alexopoulos GS, Abrams RC, Young RC, Shamoian CA. (1988) Cornell Scale for Depression in Dementia. Biological Psychiatry. 23 (3), 271-284.

Carpenter JR, Kenward MG (2008) Missing data in randomised controlled trials - a practical guide. Birmingham: National Institute for Health Research, Publication RM03/JH17/MK. Available at http://missingdata.lshtm.ac.uk/downloads/rm04_jh17_mk.pdf accessed February 2013.
Cummings JL, Mega M, Gray K, Rosenberg-Thompson S, Carusi DA, Gornbein J (1994) The Neuropsychiatric Inventory: Comprehensive assessment of psychopathology in dementia. Neurology (44): 2308-2319.
Folstein MF, Folstein SE, McHugh PR (1975) Mini-mental State: a practical method for grading the cognitive state of patients for the clinician. Journal of Psychiatric Research, 12: 189-198. 

Logsdon RG Gibbons LE McCurry SM, Teri L (1999). Quality of life in Alzheimer's disease: Patient and caregiver reports. Journal of Mental Health & Aging, 5(1) 21-32.
Schulz KF, Altman DG, Moher D, for the CONSORT Group. CONSORT 2010 Statement: updated guidelines for reporting parallel group randomised trials. BMJ 2010;340:c332. 

Shankar KK, Walker M, Frost D, Orrell MW (1999) The development of a valid and reliable scale for rating anxiety in dementia (RAID) Ageing and Mental Health, 3(1): 39-49
SPSS reference

Spruytte N, van Audenhove C, Lammertyn F, Storms G (2002). The quality of caregiver and patient relationship in informal care for older adults with dementia and chronic psychiatric patients. Psychology and Psychotherapy, 75 (3): 295-311.

StataCorp. Stata Statistical Software: Release 12. College Station, Texas: 2011, StataCorp LP
Zigmond AS, Snaith RP (1983). The hospital anxiety and depression scale Acta Psychiatrica Scandinavica 67:361-370 
