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The sample consists of 30 subjects aged between 18 and 65 years. Subjects 

should have a diagnosis of depression, and scores on the PHQ-9 at screening 

which place them in the mild-moderate range for severity (PHQ-9 score between 

5 and 15). Subjects are assessed on self-reported measures and CANTAB 

cognitive tests at four time points: Familiarisation, Baseline, Week 3 and Week 

6. Subjects will be provided with an Apple Watch at the Baseline visit and will 

be prompted to complete three n-back tests three times each day and a 

questions assessing mood and cognitive symptoms. 

As the primary endpoint is compliance with cognitive testing, the full cohort will 

be analysed. The CANTAB data will be analysed, excluding familiarisation. The 

familiarisation results will be reported separately for transparency. 

2. Data to be analysed 
2.1. Subjects: Analysis Population 

All subjects who are assessed at baseline will be included in the analysis. 

2.2. Outcome Measures 

The variables to be analysed are shown in Table 1 with a full description 

available in Appendix A. 

Table 1 Outcome variables 

Outcome variable Variable code 

Daily n-back compliance nBackN 

Daily mood compliance mood 

Daily watch worn watch 

N-Back d' dprime 

N-Back Hit RT hitRT 

N-Back FA RT FART 

N-Back Hit Coefficient of Variation hitCv 

Confidentiality: This document is confidential and property of Cognition Kit Ltd. It may not be copied, disclosed, used 
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Daily depressed mood Depressed Mood 

Daily self-reported cognitive problems SelfReportCognitive 

Daily anhedonia Reduced Pleasure 

Daily step-count iPhone TotalStepCountlPhone 

Daily step-count Apple Watch TotalStepCountWatch 

Mean daily heart rate MeanHeartRate 

Minimum daily heart rate MinHeartRate 

Maximum daily heart rate MaxHeartRate 

Standa.rd Deviation daily heart rate SDHeartRate 

CANTAB Emotion Recognition Unbiased Hit Rate ERTUHRA 

Anger 

CANTAB Emotion Recognition Unbiased Hit Rate ERTUHRD 

Disgust 

CANTAB Emotion Recognition Unbiased Hit Rate ERTUHRF 

Fear 

CANTAB Emotion Recognition Unbiased Hit Rate ERTUHRH 

Happiness 

CANTAB Emotion Recognition Unbiased Hit Rate ERTUHRS 

Sadness 

CANTAB Emotion Recognition Unbiased Hit Rate ERTUHRSU 

Surprise 

CANTAB Rapid Visual Processing A-Prime RVPA 

CANTAB Rapid Visual Processing Latency Standard RVPLSD 

Deviation 

CANTAB Rapid Visual Processing Latency Median RVPMDL 

CANTAB Spatial Working Memory Between Search SWMBE 

Errors 
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3.5. Qualitative data analysis 

The qualitative analysis will draw on data about compliance and motivation 

emerging from the semi-structured study entry interviews, study technical 

support queries and logs, and semi-structured end of study interviews. It will be 

conducted through an interpretative phenomenological analysis, and involve 2 

stages: 

1. Data preparation, which will include: 

• Familiarization with the data, reading notes, and/or listening to the audio 

dialogue to extract main themes and ideas. 

• Thematic framework development, identifying the key issues and 

concepts present in the data and creating themes both inductively, based 

on the data, and deductively, based on the research questions. 

2. Interpretation stage, which will include defining the main concepts and 

mapping the ways in which different parts of the data ar~ related to each 

other. 

4.5.1.Presentation of qualitative findings 
The outcome of the data analysis process described above will be a set of 

findings that relate to participant's motivation and compliance over the 6 weeks 

in the study. The findings will be organized in themes, and link experiences of 

the daily cognition and mood tasks with broader contextual factors that 

contribute to interest in taking part, and varying abilities to do so, over time. 

Once the qualitative data has been analysed, the findings will be presented 

through the following formats: 

• Narrative summary including anonymized quotes, key themes and 

findings. 

• Individual case studies for certain participants representing key themes. 

• Tabular overview of main qualitative data points. 

Confidentiality: This document is confidential and property of Cognition Kit Ltd. It may not be copied, disclosed, used 
or destroyed without written authorisation by Cognition Kit. 
©Cognition Kit Limited 2017. All rights reserved. All trademarks acknowledged. 11 



SCl-02-XXX Cambridge Cognition Statistical Analysis Plan v0.1 

5. Software and format of statistical results 

S.S. Software 
The statistical analysis will be carried out using RStudio 0.99.903 or higher. All 

descriptions, tables, figures and listings will be provided in a computerised 

document. 

S.6. Format of results 

All table and figure headings will be in the format 'Table x.x: Title', for example, 

'Table 2.1: Descriptive Statistics - RTI Median Five Choice reaction time.' The 

headers in all tables will be centralised and the data right-justified. 

6. List of Tables 
Indicative dummy tables are provided. 

6.S. Demographic data 

Table 1.1 Demographic data 

Variable Outcome 

Gender Female 19 

Male 11 

Age N 30 

Mean 37.23 

SD 11.5 

Min 19 

Max 63 

Screening PHQ 9 N 30 

Mean 9.13 

SD 4.1 

Min 5 

Max 15 

Comorbid Anxiety Yes 10 

% 33.3 

Current Medication Amitriptyline n 4 

% 13.33 

Citalopram n 9 

% 30 

Escitalopram n 1 

% 3.33 

Fluoxetine n 2 

% 6.67 

Confidentiality: This document is confidential and property of Cognition Kit Ltd. It may not be copied, disclosed, used 
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Mirtazapine n 2 
% 6.67 

Sertraline n 8 

% 26.67 

Trazodone n 1 

% 3.33 

Venlafaxine n 3 

% 10 

Current Medication by Category SARI n 1 

% 3.33 

SNRI n 5 

% 16.67 

SSRI n 20 

% 66.67 

TCAn 4 

% 13.33 

Time on Current Medication (days} N 30 

Meari 297.86 

Min 11 

Max 1030 

Medication Switch Yes 24 

% 80 

6.6. Descriptive Statistics 

Descriptive statistics for outcome variables (N, Mean, SD, median, minimum, 

maximum) by time point, including baseline and familiarisation. For daily n-back 

RMSSD, intercept and slope will also be reported. For daily mood, RMSSD will 

also be reported. 

Table 2.1 Descriptive Statistics - Daily n-back compliance 

Overall Week1 Week2 Week3 Week4 Weeks Week6 

Mean 94.16 92.63 90.78 93.55 96.31 98.62 93.09 

Median 90 89 92 91 96 97 91 

SD 5.5 4.3 5.6 4.9 4.2 5.0 4.8 

Minimum 80.00 30.00 34.00 33.00 30.00 44.00 23.00 

Confidentiality: This document is confidential and property of Cognition Kit Ltd. It may not be copied, disclosed, used 
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Appendix A Cantab Outcome Measures 

ERT ERTOMDR KEY: ERT Overall Median Reaction Time: 

T 

The overall median latency for a subject to select an emotion word after being presented with 

a stimulus. Calculated across all assessed trials. 

ERT ERTTH KEY: ERT Total Hits: 

The total number of correct responses (emotion selection) the subject made across all 

assessed trials. 

ERT ERTUHRH KEY: ERT Unbiased Hit Rate Happiness: 

The unbiased hit rate ensures that recognition accuracy of the Happiness emotion is not 

influenced by response guessing or response bias effects. It takes into consideration the joint 

probability of an individual making a correct response, based on the presentation of the 

correct stimulus out of the available possibilities. Calculated for assessed Happiness trials 

only. 

ERT ERTUHRS KEY: ERT Unbiased Hit Rate Sadness: 
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The unbiased hit rate ensures that recognition accuracy of the Sadness emotion is not 

influenced by response guessing or response bias effects. It takes into consideration the joint 

probability of an individual making a correct response, based on the presentation of the 

correct stimulus out of the available possibilities. Calculated for assessed Sadness trials only. 

ERT ERTUHRF KEY: ERT Unbiased Hit Rate Fear: 

The unbiased hit rate ensures that recognition accuracy of the Fear emotion is not influenced 

by response guessing or response bias effects. It takes into consideration the joint probability 

of an individual making a correct response, based on the presentation of the correct stimulus 

out of the available possibilities. Calculated for assessed Fear trials only. 

ERT ERTUHRA KEY: ERT Unbiased Hit Rate Anger: 

The unbiased hit rate ensures that recognition accuracy of the Anger emotion is not influenced 

by response guessing or response bias effects. It takes into consideration the joint probability 

of an individual making a correct response, based on the presentation of the correct stimulus 

out of the available possibilities. Calculated for assessed Anger trials only. 

ERT ERTUHRSU KEY: ERT Unbiased Hit Rate Surprise: 

The unbiased hit rate ensures that recognition accuracy of the Surprise emotion is not 

influenced by response guessing or response bias effects. It takes into consideration the joint 

probability of an individual making a correct response, based on the presentation of the 

correct stimulus out of the available possibilities. Calculated for assessed Surprise trials only. 

Confidentiality: This document is confidential and property of Cognition Kit Ltd. It may not be copied, disclosed, used or destroyed without written authorisation by 
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ERT ERTUHRD KEY: ERT Unbiased Hit Rate Disgust: 

The unbiased hit rate ensures that recognition accuracy of the Disgust emotion is not 

influenced by response guessing or response bias effects. It takes into consideration the joint 

probability of an individual making a correct response, based on the presentation of the 

correct stimulus out of the available possibilities. Calculated for assessed Disgust trials only. 

RVP RVPA KEY: RVP A' 

A' (A prime) is the signal detection measure of a subject's sensitivity to the target sequence 

(string of three numbers), regardless of response tendency (the expected range is 0.00 to 

1.00; bad to good). In essence, this metric is a measure of how good the subject is at 

detecting target sequences. 

RVP RVPPH RVP Probability of Hit: 

The number of target sequences during assessment blocks that were correctly responded to 

within the time allowed, divided by the number of target sequences during assessment blocks. 

(Correct hits + total number of sequences) 

RVP RVPPFA KEY: RVP Probability of False Alarm 

Confidentiality: This document is confidential and property of Cognition Kit Ltd. It may not be copied, disclosed, used or destroyed without written authorisation by 
Cognition Kit. 

18 



SCl-02-XXX Cambridge Cognition Statistical Analysis Plan v0.1 

The number of sequence presentations that were false alarms divided by the number of 

sequence presentations that were false alarms plus the number of sequence presentations 

that were correct rejections 

(False Alarms ...;.- (False Alarms + Correct Rejections)) 

RVP RVPTH RVP Total Hits 

The total number of target sequences that were correctly responded to (Correct Hits) within 

the allowed time during assessment sequence blocks. 

RVP RVPTFA RVP Total False Alarms 

The total number of stimulus presentations during assessment blocks that were false alarms. 

RVP RVPTM RVP Total Misses 

The total number of target sequences that were not responded to within the allowed time 

during assessment sequence blocks. 

RVP RVPML RVP Mean Response Latency 

The mean response latency on trials where the subject responded correctly. Calculated across 

all assessed trials. 

RVP RVPMDL KEY: RVP Median Response Latency 

Confidentiality: This document is confidential and property of Cognition Kit Ltd. It may not be copied, disclosed, used or destroyed without written authorisation by 
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The median response latency on trials where the subject responded correctly. Calculated 

across all assessed trials. 

SWM SWMBE KEY: SWM Between Errors 

The number of times the subject incorrectly revisits a box in which a token has previously 

been found. Calculated across all assessed four, six and eight token trials. 

SWM SWMS SWM 

The number of times a subject begins a new search pattern from the same box they started 

with previously. If they always begin a search from the same starting point we infer that the 

subject is employing a planned strategy for finding the tokens. Therefore a low score indicates 

high strategy use (1 = they always begin the search from the same box), a high score 

indicates that they are beginning their searches from many different boxes. Calculated across 

assessed trials with 6 tokens or more. 
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