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Background 

The tendency to perceive ambiguous emotions from facial expressions negatively (e.g., as 

sad) is a core symptom in a range of mental health disorders (e.g., depression; Bourke, Douglas, 

& Porter, 2010). This negative bias has been proposed to play a causal role in the onset and 

maintenance of such conditions (Harmer, Goodwin, & Cowen, 2009; Leppänen, 2006; Mathews 

& MacLeod, 2005; Roiser, Elliott, & Sahakian, 2012) and is therefore a possible target for 

intervention (Penton-Voak, Munafo, & Looi, 2017) .  

Pharmacological and cognitive interventions for depression such as selective serotonin 

reuptake inhibitors (SSRIs) and cognitive bias modification (CBM) have shown the ability to 

shift biases in emotion perception. A single dose of an SSRI alters biased perception (see 

Warren, Pringle and Harmer, 2015 for review), while short sessions of CBM via emotion 

recognition training promote positive bias in emotion perception (i.e., increased perception of 

happiness in ambiguous facial expressions) and possibly perceived functional outcomes in the 

real world (Looi, Lumsden et al., 2017, June 29).  

Since both methods alter biases in facial emotion perception, the current study will 

investigate whether their combination may promote better training and transfer to functional 

outcomes than SSRIs alone. Based on ongoing and previous studies, we expect that 4 sessions of 

training will induce a positive bias in the recognition of facial emotion expressions (Adams, 

Penton-Voak, Harmer, Holmes, & Munafò, 2013; Penton-Voak, Bate, Lewis, & Munafò, 2012; 

Penton-Voak et al., 2013; Peters, Robinson, & Munafo, 2016). Evidence from a previous pre-

registered study suggests that compared to sham intervention, healthy adults with symptoms of 

depression who undergo CBM intervention report increased quality of life enjoyment and 
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satisfaction (Quality of Life Enjoyment and Satisfaction Questionnaire Short Form, QLES-Q-SF 

(Endicott, Nee, Harrison, & Blumenthal, 1993; Looi, Lumsden et al., 2017, June 29). Within this 

sample, those with greater negative bias in baseline emotion recognition and lower scores in 

Patient Health Questionnaire (PHQ-9) were associated with greater transfer of training effects to 

QLES-Q-SF. Therefore, we predict that those undergoing CBM intervention while taking SSRIs 

will have higher gain in QLES-Q-SF after training compared to those taking SSRIs with sham 

intervention. We also predict that individuals with greater negative bias (lower baseline scores in 

emotion recognition training) and lower PHQ-9 scores will show more marked improvement.  

We will run analyses to investigate the effects of training on our secondary measures: 

scores on stress resilience (Daily Stress Inventory, DSI), anhedonia (Snaith-Hamilton Pleasure 

Scale, SHAPS), depression (PHQ-9), state anxiety (STAI-Y1), and momentary mood (Immediate 

Mood Scaler, IMS-12). We will also conduct exploratory analyses on the influence of taking 

other treatments (e.g., cognitive behavioural therapy), and the user experience of our training at 

the end of the study. Given that previous findings suggest possible long-term effects of training 

on mood and behaviour (Penton-Voak et al., 2012; Penton-Voak et al., 2013), we will conduct a 

follow-up assessment two weeks after the week of training (i.e., three weeks after the start of 

study). Screening, recruitment and participant payment will be conducted using Prolific 

Academic (www.prolific.ac). Pre-test, training, post-test and follow-up assessments will be 

conducted using a custom website hosted by Firebase (firebase.google.com).  

Study Objective and Hypotheses 

This study will examine whether combining CBM (emotion recognition training) and 

SSRIs will promote better outcomes compared to SSRIs alone in a population using 
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pharmacotherapy as treatment for depression. The population will be recruited from Prolific 

Academic, a web-based platform for experiments. We will also collect information on 

participants’ current/previous treatment for low mood (Appendix 1, p. 24), whether they felt 

improved by their current treatment before and after our training (Appendix 6, p. 30) 

demographics (Appendix 7, p. 30) and the user experience of this training (Appendix 8, p. 31-32) 

to guide future development of this intervention. Should training effects translate to meaningful 

outcomes, the current study will provide a base of evidence from which future research can 

examine: (1) the effects of this intervention in clinical populations; (2) the synergistic effects 

with other treatments (e.g., cognitive behavioural therapy for depression); and (3) the ability of 

this intervention to prevent relapse. We predict that, immediately after 4 sessions of training with 

SSRIs: 

 

Hypothesis 1: CBM intervention and SSRIs will promote greater positive bias in emotion 

recognition compared to sham intervention and SSRIs.  

 

Hypothesis 2: Training-induced perceptual shifts towards positive bias in the CBM intervention 

and SSRIs group will transfer to better quality of life enjoyment and satisfaction (QLES-Q-SF). 

 

Hypothesis 3: There will be subgroup effects based on baseline levels of depression and 

negative bias; those with lower levels of depression (PHQ-9) and greater negative bias will show 

greater training gains and transfer effects to QLES-Q-SF compared to those with higher levels of 

depression and lower levels of negative bias.    
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We will also investigate whether there are any changes in self-report of momentary mood 

(IMS-12), anhedonia (SHAPS), stress resilience (DSI) and state anxiety (STAI-Y1) after 

training. We will explore whether training and transfer effects may be influenced by the length of 

time participants have been taking SSRIs. We will conduct a follow-up assessment two weeks 

after the week of training (similar to post-testing except that instead of a full CBM intervention, 

only the baseline block measuring emotion recognition will be included) to assess the longevity 

(if any) of training effects. 

Study Design 

We will use a single-blind, between-subjects design. Due to the nature of online studies, 

experimenters are unable to bias participants’ performance despite having access to their 

assigned conditions. On loading the study website, participants will be randomly assigned to the 

CBM or sham intervention group using a random number generator. Participants will receive the 

intervention and complete pre-test, post-test, and follow-up assessments online. 

The primary outcome that indicates the efficacy of CBM intervention is the balance point 

from the baseline block of the fourth session of emotion recognition training. To assess the 

transfer effects of CBM intervention, our primary outcome measure is the percentage maximum 

score on quality of life enjoyment and satisfaction (QLES-Q-SF). Our secondary measures are 

the scores on anhedonia (SHAPS), stress resilience (DSI), depression (PHQ-9), state anxiety 

(STAI-Y1), and momentary mood (IMS-12).  
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Study Site 

The study will be accessed and completed online through Prolific Academic (prolific.ac) 

and hosted on Firebase (www.firebase.com). No testing will be done in the laboratory. 

Participants and Recruitment 

A total of 300 participants will be recruited using the online research recruitment 

platform, Prolific Academic (https://www.prolific.ac/). Participants who meet the inclusion and 

exclusion criteria (as handled automatically by Prolific) will be able to read the advertisement 

and details of the study, before deciding whether to sign up. They will be able to contact the 

main study personnel directly for further information or if they have any queries.  

We will recruit from the general population on the basis of currently taking an SSRI. 

Participants will be paid according to the hourly rate of Prolific Academic (£5). This study 

involves about 80 minutes of testing, and participants will earn £10.  

Inclusion criteria 

• Above 18 years old.  

• English as first language 

• Normal or corrected-to-normal colour vision.  

• Currently taking medication to treat symptoms of depression, anxiety or low-mood  

• Currently taking one of the following SSRIs: Citalopram, Escitalopram, Fluoxetine, 

Paroxetine, Sertaline, or Vilazondone. 

Exclusion criteria  

• Alcohol consumed within the last 12 hours before each session. 
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• Any participants who had participated in our previous study on Prolific Academic 

‘Emotion recognition and mental wellbeing’ (Active: June-August 2017). 

Sample Size Determination 

An a priori power analysis was conducted using G*Power (Faul, Erdfelder, Lang, & 

Buchner, 2007). Sample size was calculated based on the effect size of group difference in the 

gain in the QLES-Q-SF score after CBM training in individuals with any depressive symptoms 

(Looi, Lumsden et al 2017). We consider that an effect size of Cohen’s d=.3 may have potential 

clinical significance. G*Power computed a sample size of 278 that will allow us to detect this 

effect with 80% power and an alpha level of 5%. We aim to recruit 300 participants to allow for 

attrition. Should we encounter difficulties with recruitment (e.g., limited participants on Prolific 

Academic who are eligible and willing to take part), we will seek other means of recruitment to 

achieve our target sample size. 

Withdrawal of participants 

Participants will be informed that they are free to withdraw from the study at any time by 

closing the web page. It will be clearly stated that they will only receive compensation for the 

study if all five sessions are completed. If participants drop out between the second and the final 

session, we will reject their submissions from all study parts and continue to recruit until we 

have at least 278 sets of full data. If participants withdraw from the study, any data collected can 

be analysed unless participants contact study personnel and specifically ask for their data to be 

revoked. If participants are forced to withdraw due to technical issues, we will reimburse them 

accordingly for their time spent. 
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Randomisation 

Participants will be allocated to condition (CBM or sham intervention) on loading the 

study website for the first time, using a random number generator. Allocation is random, hence 

exactly equal group sizes are not guaranteed.  

Measures 

Cognitive Bias Modification (CBM) 

Our CBM intervention takes the form of emotion recognition training involving repeated 

trials where the participant is briefly shown an image of a face, and asked to decide whether the 

face shown is happy or sad (Figure 1). These facial images (15 in total) are morphed between 

happy and sad emotions, taken from a continuum ranging from a full happy emotional face to a 

full sad emotional face (15 levels of different intensities between unambiguously happy [image 

1] to unambiguously sad [image 15]). Hence, each individual stimulus differs in the ratio of each 

emotion presented. The primary outcome measure is a “balance point”, which indicates the 

image at which a participant is equally likely to categorise the face as happy or sad. The balance 

point is calculated as the number of ‘happy’ responses divided by the total number of trials in the 

baseline block (45), multiplied by 15 and rounded the nearest integer (Penton-Voak et al., 2012). 

In sessions one, two and three, there are three blocks: a baseline block followed by two 

training blocks. In session four (primary outcome), there are four blocks: baseline, two training, 

and one final baseline block to assess the participant’s overall balance point shift. In session five, 

participants complete only one block, a baseline block. 
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 During the baseline block, participants do not receive feedback on their categorisation 

(i.e., they are not told if their judgment was correct or incorrect). This block is used to determine 

a baseline balance point, indicating whether there are any biases in the participant’s recognition 

of ambiguous emotions from facial expressions.  

During the training blocks, feedback is added indicating whether they correctly identified 

the face as being happy or sad. It is displayed to the participant for 1000ms after each 

categorisation. 

In the sham intervention group, feedback is based on their baseline balance point without 

any bias modification, and therefore no change in their balance point is expected. In the CBM 

intervention group, the feedback is tailored such that the “correct” categorisation of the two faces 

towards the full sad face from the balance point is changed from ‘sad’ to ‘happy’ to shift 

individual balance point through feedback learning. For two of the faces closest to the balance 

point that was initially categorised as sad by the participant, they are given feedback that this is 

incorrect, and it should be categorised as ‘happy’. 

The baseline block consists of 45 trials; 15 facial stimuli presented 3 times in a random 

order. In a typical trial, a fixation cross is displayed for 1500-2500ms, followed by a facial 

stimulus for 150ms. Then, a mask is presented for 250ms, followed by a response window 

(Figure 1). In the training blocks, there are 31 trials, in which images 1-2 (unambiguously happy) 

and 14-15 (unambiguously sad) are presented once, images 3-5 and 11-13 presented twice, and 

images 6-10 are presented three times. Each training session takes about 8 minutes to complete, 

and participants are required to complete four sessions within 7 days of starting the study.  
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Figure 1 Cognitive bias modification through emotion recognition training (training block). Note 

that baseline blocks, immediately before the training block follows an identical procedure, but 

without feedback (i.e., Correct/Incorrect window).  

Demographic and Mental Health Questionnaire 

At the start of the first session we ask participants for some brief demographic 

information: age, sex, highest level of education attained and ethnicity, see Appendix 7. This is 

followed by a questionnaire on the drugs currently being taken by the participant to manage low 

mood, see Appendix 1.  

Immediate Mood Scaler (12-item) 

Immediately before each session of emotion recognition training, we capture participants’ 

mood state at the time using a novel self-report tool, the 12-item Immediate Mood Scaler 
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(Nahum et al., 2017). This measure has been suggested to be more sensitive to mood 

fluctuations, particularly amongst individuals with mild to moderate levels of depression, which 

might be common in our sample. Participants will be asked to rate their mood state at the time 

using a 7-point Likert scale on 12 items (worthless-valuable; pessimistic-optimistic; apathetic-

motivated; guilty-proud; numb-interested; withdrawn-welcoming; hopeless-hopeful; tense-

relaxed; worried-untroubled; fearful-fearless; anxious-peaceful; restless-calm). An integer score 

between 1 and 7 will be derived from each item. The outcome is the sum of scores on all 12 

items. Higher scores indicate more negative mood states.  

We also include the following question: “How stressed are you right now?” to which the 

participant can answer on a scale of 1 to 7 from “not at all” to “very”, and the following 

questions to measure the quantity and quality of social interactions, which may interact with 

training outcomes (Penton-Voak et al., 2017): ‘On a scale of 1 to 7, how much social interaction 

have you had in the last 24 hours?’ and ‘On a scale of 1 to 7, how much have you enjoyed the 

social interaction you had in the last 24 hours?’. This 15-item questionnaire takes about 1 to 2 

minutes to complete. 

Daily Stress Inventory (DSI) 

The DSI is a self-report questionnaire that measures the number and impact of relatively 

minor stressful events experienced by an individual in everyday life (Brantley, Waggoner, Jones, 

& Rappaport, 1987). It consists of 58 items and takes about 5 minutes to complete. Individuals 

respond by indicating on a scale from 1-7 the amount of stress experienced (1= occurred but was 

not stressful; 2=caused very little stress; 3=caused a little stress; 4=caused some stress; 5=caused 

much stress; 6=caused very much stress; and 7=caused me to panic). If the stressful event did not 
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occur (in the past 24 hours), the participant is asked to select ‘X’= did not occur (in the past 24 

hours). The outcome measure is the average impact rating of daily stress, which is the total 

score/number of stressful items. The questionnaire can be found in Appendix 2 (p. 25-26). 

Patient Health Questionnaire (PHQ-9)  

This is a self-report questionnaire that measures the severity of depressive symptoms. It 

incorporates the DSM-IV depression diagnostic criteria with other leading major depressive 

symptoms. The primary outcome is a PHQ-9 score; scores between 5 and 9 indicates provisional 

diagnosis of minimal depressive symptoms, 10 and 14 indicates minor depression, dysthymia, 

major depression (mild), 15 and 19 indicates major depression (moderately severe), and scores 

above 20 indicates major depression (severe). The question on suicide ideation is excluded due 

to the nature of our study (i.e., remote, online training and hence, the difficulty of referring a 

participant who indicates suicide ideation to an appropriate mental healthcare professional). At 

the end of the questionnaire, a non-scored question collects information on the degree to which 

depressive problems have affected the participant’s daily functioning. The full questionnaire 

takes about 1 minute to complete and can be found in Appendix 3 (p. 27). The outcome measure 

is the total score of the first 8 items.  

 

Snaith-Hamilton Pleasure Scale (SHAPS) 

This is a 14-item self-report questionnaire that measures anhedonia, the inability to 

experience pleasure (Snaith et al., 1995). These items include the domains of social interaction, 

food and drink, sensory experience, and interest/pastimes. A score of 2 or less is considered a 

“normal” score, while a score of 3 or more is considered “abnormal”. There are four response 
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options for each item: strongly disagree, disagree, agree or strongly agree. Either of the “agree” 

responses score zero point, and either of the “disagree” responses score one point. The final 

score ranges between 0 and 14. SHAPS is considered as the gold standard for measuring 

anhedonia in depression (Rizvi, Pizzagalli, Sproule, & Kennedy, 2016).  The questionnaire can 

be found in Appendix 4 (p. 25). 

State-Trait Anxiety Inventory (STAI Forms Y1 and Y2) 

The STAI is a self-report questionnaire that measures state and trait anxiety (Spielberger, 

Gorsuch, Lushene, Vagg, & Jacobs, 1983). It contains 20 items each for assessing state and trait 

anxiety. Participants indicate their feelings on each item on a scale of 4 (For state anxiety: 1=Not 

at all; 2=A little; 3=Somewhat; and 4=Very much so; for trait anxiety: 1=Almost never; 

2=Sometimes; 3=Often; and 4=Almost always). The outcome measure is the total score on each 

questionnaire, as calculated using the STAI scoring sheet. It takes about 2 to 3 minutes to 

complete.  

Quality of Life Enjoyment and Satisfaction Questionnaire Short Form (QLES-Q-SF) 

The QLES-Q-SF is a self-report questionnaire which measures an individual’s degree of 

enjoyment and satisfaction in various areas of their daily functioning (Endicott et al., 1993). 

Participants indicate their enjoyment and satisfaction on 14 items on a scale of 1-5 (1=Very poor; 

2=Poor; 3=Fair; 4=Good and 5=Very good). This takes about 2 minutes to complete. 

Questionnaire can be found in Appendix 5 (p. 29). The outcome measure is a percentage 

maximum score, calculated as follows: (raw score-14)/56. 
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User Experience Questionnaire  

At the end of the follow-up session, we present a short debrief sheet, and capture user 

experience (Appendix 8, p. 31-32) to inform future studies, using a questionnaire we designed. 

This takes 2 to 3 minutes to complete.  

Procedure 

Participants who meet the inclusion criteria sign up to the study through Prolific 

Academic, where they can read a description of the study and access the information sheet. They 

are informed that this is an intervention study, and that they may be assigned to an active or 

placebo (sham) intervention group. After signing up, they follow an auto-generated participant-

specific link to the study website, where they are assigned to a condition.  

There are five sessions all together, four in the first week and one three weeks after the 

first session. Based on our pilot studies, participants are expected to spend 20 minutes on the 

first, fourth and fifth sessions, and 10 minutes on the second and third sessions. This sums up to 

about 80 minutes. The content of each session is outlined in the study flow chart (see Figure 3). 

At the beginning of the first session, participants will be presented with a consent form and asked 

to give consent by typing ‘I give consent’ into a response field. At the start of each session, 

participants are given an approximate duration for the session they are about to complete, a brief 

overview of the session content, and instructions on what to do if they get stuck. Throughout the 

session, instructions and information about the task is presented on the screen and participants 

can read them in their own time and continue when ready. Questionnaires are presented using 

Google Forms, and participants are asked to select their responses by clicking on them. All the 
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other tasks are managed through Google Firebase and instructions on how to respond are 

provided when required. 

As the study is completed online, participants can choose to complete the sessions 

whenever they wish, within the timeframe defined in the study. Participants will be sent 

reminders to complete four sessions within the first week, and the last session three weeks from 

the start of their first session. Each session is split into sections, so participants can take breaks if 

needed without affecting their progress given that they do not exceed the maximum time given to 

complete the study.  
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Figure 3 Study flow chart 
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Statistical Analyses 

Data screening 

Data from online studies may be more variable than that collected in a laboratory. We 

will take the following approach on initial inspection of the data: 

1. Participants who do not complete the first four sessions will be excluded from the analysis.  

2. Data from uncompleted sessions will be excluded from the analysis. 

3. Sessions where 10 or more trials are not responded to will be excluded from the analysis. 

4. Sessions where participants perform at less than 30% accuracy in the emotion recognition 

training blocks will be excluded from the analysis. 

5. Participants whose first session baseline balance point is missing or ≤4 or ≥ 12 will be 

excluded from the analysis. 

6. Participants with any discrepancies in their responses on the pre-study screener and questions 

on current/previous treatment for low mood (Appendix 1, p. 23)  

Analysis plan 

Our primary outcome measures are: 1) the balance point from the baseline block of the 

fourth session of emotion recognition training and 2) scores on the quality of life enjoyment and 

satisfaction (QLES-Q-SF). Our secondary measures are the severity of depressive symptoms 

(PHQ-9), anhedonia (SHAPS), stress resilience (DSI), state anxiety (STAI) and immediate mood 

state (IMS-12). To examine whether training or transfer effect(s) (if any) are clinically relevant, 

we used an anchor-based model, similar to Wyrwich et al (2009; see Appendix 6, p. 30) to 

calculate a minimal clinical difference score.   
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Primary analyses 

We will use linear regression to evaluate the effect of intervention on our primary 

outcomes (balance point of emotion recognition training, QLES-Q-SF) immediately after 4 

sessions of CBM/sham intervention. Analyses will be adjusted first for the baseline assessment 

of the outcome measures, age, sex (collected via questionnaire) and length of time participants 

have been taking SSRIs. We will then run linear regression analyses that model the interaction 

between baseline low mood (PHQ-9 scores) and condition, and baseline scores in emotion 

recognition training and condition on the same measures to see if those with lower PHQ-9 scores 

and greater negative bias in emotion recognition may show greater training and transfer gains.  

 

Exploratory analyses 

We will run similar regression analyses on anhedonia (SHAPS), state and trait anxiety (STAI-

Y1), stress resilience (DSI) and momentary mood (IMS-12). We will repeat these analyses for 

the data collected during the follow up two weeks after the week of training (i.e., third week after 

the start of study) to examine whether changes in facial emotion perception needed time to 

interact with the real world in order to exert its effects. We will also explore the influence of 

taking other treatments on the effects of training. Where Frequentist analyses find no evidence of 

a difference in comparisons of interest, we will use Bayesian methods to assess evidence for the 

null hypothesis. 

Ethical Considerations 

Ethics approval from the Research Ethics Committee of University of Bristol has been 

obtained (Code 55441). There are no major ethical considerations in the current study. The 
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suicidal ideation question in PHQ-9 is removed. Participants will receive full information of the 

current study before signing up online, and will be given sufficient time to read the information 

sheet and email any enquiries to the main study personnel throughout the study. At the start of 

the first session, participants will be given the opportunity to read the information sheet and 

complete the informed consent form online. Participants will be informed that they are free to 

withdraw from the study at any time by simply closing their web browser and not continuing in 

the study. Given that these participants are considered vulnerable population, guidance on 

seeking further help is also provided in the information sheet.  

Data Management 

All data collected will be stored on Google Firebase, an online secure database. Data will 

be backed up automatically on a daily basis and can be downloaded anytime by authorized study 

personnel on the current project. Participants’ identities are kept anonymous - they are only 

known in the dataset by a uniquely generated ID, a one-way hash of their Prolific Academic ID. 

This adds an extra layer of anonymity to increase data security. 

Revoked data 

It is possible for participants to revoke their data after withdrawing from the study by 

contacting the study personnel and asking for their data to be removed from the data set. If 

participants withdraw from the study but do not contact study personnel, it is assumed that they 

have not revoked the data provided until that point. It is possible for participants to request that 

the data are withdrawn up to one year after study completion or until the data are made open 
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whichever comes first). It will not be possible to revoke any data that has been used for an 

anonymised analysis and published/presented. 

Quality Control and Quality Assurance 

The study personnel will be responsible for data quality. 

Insurance 

This study will be sponsored by the University of Bristol. The University has Clinical 

Research Insurance to cover the liability of the University to research participants. In the event 

that something goes wrong, and a participant is harmed during the research study, there are no 

special compensation arrangements. If a participant is harmed and this is due to someone's 

negligence, then they may have grounds for a legal action for compensation against the 

University of Bristol or one of the other parties to the research, but they may have to pay their 

own legal costs. 

Publication Policy 

Study data will be collected and kept by the study personnel. All the data will be 

anonymised and Prolific IDs will be removed so that it will not be possible to identify 

participants from this dataset. This anonymised data will be made open on the University of 

Bristol’s online data repository and may also be used for purposes not related specifically to this 

study. Research findings from the current study may be published in an appropriate scientific 

journal and made available via open access, and/or presented at appropriate meetings.  



21 
 

Study Personnel 

Chung Yen Looi  
School of Experimental Psychology  
12a Priory Rd Bristol BS8 1TU  
Cambridge Cognition Ltd. 
Tunbridge Court, Tunbridge Ln,  
Bottisham, Cambridge CB25 9TU 
Emails: chung.looi@bristol.ac.uk and chung.looi@camcog.com 
  
Jim Lumsden  
School of Experimental Psychology  
12a Priory Rd Bristol BS8 1TU  
Tel: +44 (0)117 331 0493  
Email: jim.lumsden@bristol.ac.uk 
 
Steph F. Suddell 
School of Experimental Psychology  
12a Priory Rd Bristol BS8 1TU  
Tel: +44 (0)117 331 0495 
Email: steph.suddell@bristol.ac.uk 
 
Kiri Granger 
Cambridge Cognition Ltd. 
Tunbridge Court, Tunbridge Lane,  
Bottisham, Cambridge CB25 9TU 
Email: kiri.granger@camcog.com 
 
Jennifer H. Barnett 
Cambridge Cognition Ltd. 
Tunbridge Court, Tunbridge Lane,  
Bottisham, Cambridge CB25 9TU 
Email: jenny.barnett@camcog.com 
 
Marcus R. Munafò  
School of Experimental Psychology  
12a Priory Rd Bristol BS8 1TU  
Tel: +44 (0)117 954 6841  
Email: marcus.munafo@bristol.ac.uk  
 
Ian S. Penton-Voak  
School of Experimental Psychology  
12a Priory Rd Bristol BS8 1TU  
Tel: +44 (0)117 928 8667  
Email: i.s.penton-voak@bristol.ac.uk  
  



22 
 

Funding Source 

Knowledge Transfer Partnership (KTP) grant that supports the knowledge transfer 

between University of Bristol and Cambridge Cognition Ltd.  

 

Conflicts of Interest 

I. S. P.-V. and M.R.M. are directors of Jericoe Ltd., which develops software for 

assessing and modifying emotion perception. Cambridge Cognition Ltd. is a neuroscience digital 

health company that develops products and technologies to enhance research of the brain and 

measure cognitive health and wellbeing in patients worldwide. K.G. and J.H.B are employees of 

Cambridge Cognition Ltd. C.Y.L is the KTP Associate, who is jointly appointed by the 

University of Bristol and Cambridge Cognition Ltd. 

  



23 
 

Appendix  

1. Mental Health Questions 
The following questions are designed to help us to understand the effects of medication on 

emotion recognition and mental well-being. Your honest responses will be kept confidentially 

according to the Data Protection Act (1998). If you would rather not answer these questions, then 

simply close the page. You are free to leave the study whenever you wish. 

 
1. Are you currently taking any anti-depressant medication? 

• YES 
• NO 

1a. If you answered ‘YES’, please list the name of your anti-depressant: 
      __________________________ 
 
1b. If you answered ‘YES’, how long have you been taking them? 
      __________________________ 

2. Are you currently undergoing any talking therapies to manage low mood (e.g., CBT, 
counselling etc.) 

• YES 
• NO 

 
2a. If you answered ‘YES’, how do you access your therapy? 

• In person – public health provider 
• In person – private provider 
• Online – private provider 
• Other method(s): ______________ 

 
2b. If you answered ‘YES’, how long have you been receiving therapy? 
      __________________________ 
 

3. Have you ever taken any medication to manage the symptoms of low mood in the past? 
(Note: Not including current treatment) 

• YES 
• NO 

3a. If you answered ‘YES’, how long did you take them for? 
      __________________________ 
 
3b. If you answered ‘YES’, how long ago did you stop taking them? 
      __________________________ 



24 
 

 
2. Daily Stress Inventory (DSI) – adapted from Brantley et al (1985) 

 

Below are listed a variety of events that may be viewed as stressful or unpleasant. Read each 

item carefully and decide whether or not that event occurred over the past 24 hours. If the event 

did not occur, place an “X” in the space next to the item. If the event did occur, indicate the 

amount of stress that it caused you by placing a number from 1 to 7 in the space next to that item 

(see numbers below). Please answer as honestly as you can so that we may obtain accurate 

information.  

 

X = did not occur (past 24 hours) 

1 = occurred but it was not stressful 

2 = caused very little stress 

3 = caused a little stress 

4 = caused some stress 

5 = caused much stress 

6 = caused very much stress 

7 = caused me to panic 

 
See full list of questions below:   
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1. Performed poorly at task 
2. Performed poorly due to others 
3. Thought about unfinished work  
4. Hurried to meet deadline 
5. Interrupted during task/activity 
6. Someone spoiled your completed 

task 
7. Did something you are unskilled at 
8. Unable to complete a task 
9. Was disorganized 
10. Criticized or verbally attacked  
11. Ignored by others 
12. Spoke or performed in public 
13. Dealt with rude 

waiter/waitress/salesperson 
14. Interrupted while talking 
15. Was forced to socialize 
16. Someone broke a 

promise/appointment 
17. Competed with someone 
18. Was stared at 
19. Did not hear from someone you 

expected to hear from 
20. Experienced unwanted physical 

contact (crowded, pushed) 
21. Was misunderstood 
22. Was embarrassed 
23. Had your sleep disturbed 
24. Forgot something 
25. Feared illness/pregnancy 
26. Experienced illness/physical 

discomfort  
27. Someone borrowed something 

without your permission 
28. Your property was damaged 
29. Had minor accident (broke 

something, tore clothing) 
30. Thought about the future 
31. Ran out of food/personal article 
32. Argued with 

spouse/boyfriend/girlfriend 

33. Argued with another person 
34. Waited longer than you wanted 
35. Interrupted while thinking/relaxing 
36. Someone “cut” ahead of you in a line 
37. Performed poorly at sport/game 
38. Did something you did not want to 

do 
39. Unable to complete all plans for 

today 
40. Had car trouble 
41. Had difficulty in traffic 
42. Money problems 
43. Store lacked a desired item 
44. Misplaced something 
45. Bad weather 
46. Unexpected expenses (fines, traffic 

ticket, etc.) 
47. Had confrontation with an authority 

figure 
48. Heard some bad news 
49. Concerned over personal appearance 
50. Exposed to feared situation or object 
51. Exposed to upsetting TV show, 

movie, book 
52. “Pet peeve” violated (someone fails 

to knock, etc.) 
53. Failed to understand something 
54. Worried about another’s problems 
55. Experienced narrow escape from 

danger 
56. Stopped unwanted personal habit 

(overeating, smoking, nailbiting) 
57. Had problem with kid(s) 
58. Was late for work/appointment 

Any stressors that we missed? (list below) 

59. ___________________________ 
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3. Patient Health Questionnaire (PHQ-9)  

Over the past 2 weeks, how often have 
you been bothered by any of the 
following problems? 

Not at all 
0 

Several 
days 

1 

More than 
half the days 

2 

Nearly 
everyday 

3 
1. Little interest or pleasure in doing 

things 
    

2. Feeling down, depressed or 
hopeless 

    

3. Trouble falling asleep, staying 
asleep or sleeping too much 

    

4. Feeling tired or having little 
energy 

    

5. Poor appetite or overeating     
6. Feeling bad about yourself – or 

that you’re a failure or have let 
yourself or your family down 

    

7. Trouble concentrating on things, 
such as reading the newspaper or 
watching television 

    

8. Moving or speaking so slowly that 
other people could have noticed. 
Or, the opposite- being so fidgety 
or restless that you have been 
moving around a lot more than 
usual 

    

 
9. If you checked off any problems, how difficult have those problems made it for you to do 

your work, take care of things at home, or get along with other people? 

□   Not difficult at all       □ somewhat difficult          □ very difficult  □ extremely difficult  
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4. Snaith-Hamilton Pleasure Scale (SHAPS) 
 
This questionnaire is designed to measure your ability to experience pleasure in the last few days. 
It is important to read each statement very carefully. 
Select one of the options to indicate how much you agree or disagree with each statement. 

• Strongly disagree   
• Disagree 
• Agree 
• Strongly agree 

 
1. I would enjoy my favourite television or radio programme. 
2. I would enjoy being with my family or close friends. 
3. I would find pleasure in my hobbies and pastimes. 
4. I would be able to enjoy my favourite meal. 
5. I would enjoy a warm bath or refreshing shower. 
6. I would find pleasure in the scent of flowers or the smell of a fresh sea breeze or freshly 

baked bread. 
7. I would enjoy seeing other people’s smiling faces. 
8. I would enjoy looking smart when I have made an effort with my appearance. 
9. I would enjoy reading a book, magazine or newspaper. 
10. I would enjoy a cup of tea or coffee or my favourite drink. 
11. I would find pleasure in small things, e.g. bright sunny day, a telephone call from a 

friend. 
12. I would be able to enjoy a beautiful landscape or view. 
13. I would get pleasure from helping others. 
14. I would feel pleasure when I receive praise from other people.
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5. Quality of Life Enjoyment and Satisfaction Questionnaire Short Form (Q-LES-Q-SF) 
 
Taking everything into consideration, during the past week how satisfied have you been with 
your… 
 

 Very poor 
1 

Poor 
2 

Fair 
3 

Good 
4 

Very good 
5 

1. … physical health?      
2. … mood?      
3. … work?      
4. … household activities?      
5. … social relationships?      
6. … family relationships?      
7. … leisure time activities?      
8. …ability to function in 

daily life? 
     

9. … sexual drive, interest 
and/or performance?* 

     

10. … economic status?      
11. … living/housing 

situation? 
     

12. … ability to get around 
physically without 
feeling dizzy or unsteady 
or falling?* 

     

13. … your vision in terms 
of ability to do work or 
hobbies? 

     

14. … overall sense of well 
being? 

     

15. … medication? (if not 
taking any, check here _ 
and leave item blank.) 

     

16. …How would you rate 
your overall life 
satisfaction and 
contentment during the 
past week?  

     

 

*If satisfaction is very poor, poor or fair on these items, please UNDERLINE the factor(s) 
associated with a lack of satisfaction. 
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6. Do you feel that you are improved by your current treatment for low mood? 
o Much better 
o Slightly better 
o About the same 
o Somewhat worse 
o Much worse 

 
4. Demographic details 

How old are you? 
What is the highest level of education you have attained? 

o None 
o GCSE Age 16/high school level qualification 
o A-levels/Higher Education 
o Bachelors Degree/University 
o Postgraduate degree 

What is your sex? 

o Male 
o Female 
o Prefer not to say 
o Other… 

What is your ethnicity? 

o Afro-Caribbean 
o Caucasian 
o Hispanic 
o Central Asian 
o South Asian 
o East Asian 
o Other… 
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8. Debrief 

Thank you for taking part in this study.  

What was this study about? 

People with low mood sometimes see ambiguous emotional signals negatively (e.g., sad, angry). 

Some research suggests that changing the way people interpret emotional signals may improve 

their mood. This study is testing this idea. We will assess the effects of emotion recognition 

training over a period of three weeks. Note: You may be assigned to the active or the placebo 

(sham) training group.  

We have a few questions for you regarding our emotion recognition task (the task that requires 

you to identify faces as happy or sad, not the study as a whole). Your responses are important 

and could have a positive impact on our research: 

1. Did you find the emotion recognition task… 
o Engaging 
o Relatively engaging 
o Not engaging 
o Any comments/suggestions: 

 
2. Did you find the emotion recognition task… 

o Effortful 
o Somewhat effortful 
o Not effortful 
o Any comments/suggestions: 

 
3. Did you find the emotion recognition task… 

o Enjoyable 
o Somewhat enjoyable 
o Not enjoyable 
o Any comments/suggestions: 

 

4. The number of sessions (4 sessions over a week) was…  
o Too long 
o About right 
o Too short 
o Any comments/suggestions: 
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5. The length of sessions (8 mins each) was… 
o Too long 
o About right 
o Too short 
o Any comments/suggestions: 

 
6. If we find that this type of task can alleviate low mood, would you be willing to use it as 

a mobile application? 
YES/NO 

7. If we find that this type of task can alleviate low mood, would you be willing to 
recommend it to a friend? 
YES/NO 

8. If this task were accessible via as a mobile app, name 3 features you would like it to offer 
(e.g., diary, mood measures, social networking, daily tips etc.): 

o ______ 
o ______ 
o ______ 

 
9. If I were to use an app to manage my mental health, I… 

o Would want an app that was shown to be effective through scientific research 

o Wouldn’t care whether the app was supported by scientific research or not 

o Wouldn’t use such an app 

Thank you for your help! If you have any questions or comments, please feel free to contact Looi 

at cl0612@bris.ac.uk. 
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