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ABSTRACT 

Introduction 

Depression is one of the most common mental health disorders during pregnancy, with 

important consequences for mothers and their children. Despite this, it goes undiagnosed 

and untreated in many women attending antenatal care. Smartphones could help support 

the prompt identification of antenatal depression. In addition, these devices enable the 

implementation of ecological momentary assessment techniques, which could provide a 

more accurate picture of how mood and depression are experienced during pregnancy. 

With this study, we will assess the feasibility of using a bespoke mobile application running 

on participants’ own handsets for the longitudinal (6 months) screening and monitoring of 

antenatal mood and depression.  

Methods and analysis 

We will use a randomised controlled study design to compare two types of assessment 

strategies: retrospective + momentary (consisting of the Edinburgh Postnatal Depression 

Scale plus 5 momentary and 2 contextual questions), and retrospective (consisting of the 

Edinburgh Postnatal Depression Scale only). We will assess the impact that these strategies 

have on participant adherence to a pre-specified sampling protocol, drop-out rates and 

timeliness of data completion. We will also evaluate differences in acceptance of the 

technology, as well as the potential effect that momentary assessments could have on 

retrospective data. We will attempt to identify any patterns in app usage through the 

analysis of log data.  

Ethics and dissemination 

This study has been approved by the South East Coast – Surrey Research Ethics Committee. 

Our findings will be disseminated through academic peer-reviewed publications, 

conferences and discussion with peers. 

Registration details 

This study has been registered in ClinicalTrials.gov under the identifier NCT02516982. 
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STRENGTHS OF THIS STUDY 

• This study explores the role of mobile technology as a medium to (i) address some of 

the barriers preventing depression screening in antenatal settings, and to (ii) 

evaluate how mood and depression are experienced throughout pregnancy (using 

momentary, experiential and ecologically valid data) 

• This study will assess two critical success factors for the successful deployment of 

mobile technology in antenatal settings, namely, participant engagement with, and 

acceptance of, the technology and adherence to a proposed sampling protocol 

• This study will provide baseline information regarding the appropriateness of a 

sampling protocol (in terms of its duration, intensity and frequency) for the 

monitoring of mood and depression during the antenatal period, through a 

combination of retrospective and momentary assessments 

• The results from this study could inform similar strategies for the assessment of 

other common mental health problems in pregnancy and their risk factors, as well as 

for the collection of routine antenatal care data 

• The technology used in this study has been specifically designed and developed to fit 

within the clinical context and the local pathways in which it will be deployed 

LIMITATIONS OF THIS STUDY 

• This study focuses on antenatal depression alone. However, anxiety and post-

traumatic stress disorder are also common mental health disorders that occur during 

pregnancy 

• The app developed for this study focuses on the assessment of mood and symptoms 

of clinical depression, and will be deployed alongside existing patient-midwife 

relationships. However, one of the key elements in mental health research is being 

able to gather information about potential triggers or risk factors (e.g., domestic 

violence)  

• This study relies solely on self-report measures. Research is being conducted to 

explore how data that are routinely collected by smartphones and app usage could 

be used to unobtrusively identify low mood and depression in the general 

population. These types of analysis are not without challenges; however, they could 

circumvent some of the disadvantages of self-report measures 
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INTRODUCTION 

Antenatal depression is one of the most common, treatable mental health disorders in 

pregnancy.[1-4] Point prevalence estimates vary between 7% and 12% (depending on the 

trimester), and period prevalence estimates suggest that as many as 12.7% of pregnant 

women could experience an episode of major depression.[3,5] Moreover, antenatal 

depression is associated with long-term adverse health outcomes in both mothers and their 

offspring. Pregnant women suffering from depression are more likely to engage in 

unhealthy practices (including poor diet, substance abuse, and failure to enroll in prenatal 

care), and are at increased risk of self-harm (or suicide) and postpartum depression.[1,6] 

Antenatal depression can also affect foetal development, and has been identified as an 

independent risk factor for a child’s behavioural, cognitive and emotional development 

(including through adolescence).[1,7-9]   

Despite the availability of effective therapeutic options, antenatal depression goes 

undiagnosed and untreated in many cases, with up to three-quarters of pregnant women 

meeting diagnostic criteria for depression (and anxiety) not identified, and only 1 in 10 of 

those who require further treatment are able to access it.[10] Some of the barriers to the 

prompt diagnosis of this disorder include difficulties in differentiating depressive symptoms 

from the expected mood and somatic changes of pregnancy; stigma; lack of reassurance 

that mental health care is a normal part of antenatal care; characteristics of healthcare 

providers; configuration of health services; insufficient consultation time; and the cost-

effectiveness of screening practices.[10-12]  

As with other mental health conditions,[13-16] smartphones could help address some of 

these barriers and facilitate the screening and monitoring of depression throughout the 

antenatal period. The computational capabilities of these devices allow them to implement 

validated screening scales (usually retrospective self-reports) at any frequency and for any 

duration. Smartphones are also able to support the implementation of techniques for the 

collection of momentary, experiential and ecologically valid data. Being collected in real 

time, momentary data are less susceptible to many of the biases common to retrospective 

scales (e.g., recall bias), and are more sensitive to fluctuations over time.[17-19] The 

combination of these two types of data could provide a more accurate picture of antenatal 

depression. The networking capabilities and wide availability (approximately 71% of UK 
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adults)[20] of smartphones, and the software development and distribution framework of 

mobile applications (apps), could help practitioners to circumvent some of the practical 

challenges associated with screening and clinical monitoring, and reduce the costs 

associated with data handling and management.  

Altogether, these characteristics could contribute to making the screening and monitoring 

of antenatal depression more cost effective: an initial resource-intensive app development 

phase would be followed by a relatively low-cost, large scale distribution of the app onto 

patients own smartphones. Thereafter, regular depression assessments could take place 

remotely, at anytime and anywhere (with the provision of treatment being dependent upon 

the configuration of local healthcare services). Nonetheless, the feasibility of using 

smartphones for this purpose needs to be explored.  

In this area of research, a key factor is patients’ willingness to run screening or clinical 

monitoring apps on their personal handsets.[16] This could influence patient compliance 

with clinician-led data gathering (sampling) protocols, and thus affect data completeness. 

The latter refers to the minimum amount of information required by clinicians to inform 

their decisions, and is an important data quality dimension in healthcare.[21] Data 

completeness is also susceptible to the burden that the intensity of sampling protocols 

(both in terms of frequency and duration) can place on patients. Moreover, the impact that 

adding momentary assessments can have on retrospective data also needs to be explored, 

as this could lead to more efficient diagnostic and therapeutic decisions.   

This study is part of a project aimed at understanding the role of mobile technology for the 

screening and assessment of antenatal depression and psychological wellbeing. A previous 

feasibility study assessed the feasibility of using iPads in the waiting area of antenatal clinics 

for implementing The National Institute for Health and Care Excellence (NICE) 

recommendations for the recognition of depression.[22] The present study will explore the 

feasibility of using a bespoke app to support the longitudinal and remote assessment of 

mood and depression throughout the antenatal period. In order to evaluate issues of 

patient acceptance and data quality, we will compare two 6-month sampling protocols 

requiring either (i) monthly retrospective and momentary assessments or (ii) monthly 

retrospective assessments.  
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METHODS AND ANALYSIS 

study design 

We will assess the feasibility of using a bespoke mobile application, called BrightSelf, 

running on participants’ own smartphones to assess and monitor depression and mood 

during the antenatal period through a combination of retrospective assessments and 

ecological momentary assessments (EMA).   

We will use a parallel, randomised controlled study design to assign our participants to one 

of two types of assessment strategies:  

1. Retrospective plus momentary assessment: requiring the completion of (i) the 

Edinburgh Postnatal Depression Scale (EPDS), (ii) 5 momentary questions (assessing 

a participant’s mood, sleep, worry, enjoyment and energy levels), and (iii) 2 

contextual questions at irregular intervals once a month for 6 months; or 

2. Retrospective assessment: requiring the completion of the EPDS at irregular intervals 

once a month for 6 months. 

sample selection and recruitment 

We will select our sample of participants from pregnant women in their first trimester who 

are attending antenatal clinics in general practices, community services, and secondary care 

NHS centres in England.  

On the day of their antenatal appointment, each potential participant will be approached by 

a clinical studies officer (CSO) or a research midwife with appropriate good clinical practice 

(GCP) training, and will be provided with a participant information sheet. Potential 

participants expressing their interest in taking part in this study, will be assessed against our 

inclusion and exclusion criteria (Table 1). 

Table 1. Participant inclusion and exclusion criteria 

INCLUSION CRITERIA EXCLUSION CRITERIA 

Women who are 18 years old or older Current diagnosis of depression or other mood 

disorder made by a health professional 

In the first trimester of pregnancy at the time 

of consent 

Currently receiving treatment for depression or 

other mood disorder 
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Any parity Recent personal history of depression or other 

mood disorder in the past 12 months 

Attending antenatal clinics in participating NHS 

sites 

Not comfortable reading and writing in English 

Own smartphone (either an iPhone or any type 

of Android handset) 

Not owning a smartphone, or owning an 

incompatible handset [i.e., Windows Phone, 

Blackberry, or Linux] 

Potential participants meeting our inclusion criteria will have all the study details explained 

to them, and will be given the opportunity to ask as many questions about the study as they 

need. Potential participants will have at least 24 hours to decide on participation; refusal to 

take part in this study will not have an impact on their legal rights, medical care or their 

relationship with care providers.  

We will obtain written, informed consent from those potential participants who, after 

receiving all the relevant study information and having all their questions answered to their 

satisfaction, still wish to take part in this study.  

After obtaining consent, participants will be asked to complete a baseline assessment 

consisting of a (i) socio-demographic survey, (ii) the Whooley questions, and (iii) the EPDS 

(Appendix 1). Subsequently, the CSO or research midwife will guide participants through the 

process of downloading (from either the Apple AppStore or Google Play Store) and installing 

BrightSelf onto their own handsets. To this end, they will be able to use a recruiter booklet 

provided by the central research team (Appendix 2). In order to activate the app, 

participants will need to enter a 9-digit activation code, which will also be provided by the 

central research team.  

interventions to be measured 

Surveys 

Non-validated, socio-demographic survey 

We will administer an 11-question survey to collect information about participants’ age 

group, ethnic background, marital status, employment status, level of education, 

smartphone and tablet computer ownership, obstetric history, and previous personal 

history of depression. 
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Whooley questions 

The Whooley questions were developed as a case-finding instrument for depression in 

primary care.[23] This 2-question instrument assesses depressed mood and anhedonia that 

have been present during the past month. Respondents are required to answer Yes or No to 

each question. 

Edinburgh Postnatal Depression Scale 

The EPDS is a 10-item self-administered survey that was developed to screen for perinatal 

depression in the community.[24] This instrument assesses feelings of guilt, sleep 

disturbance, reduced energy levels, anhedonia and suicidal ideation that have been present 

during the past 7 days. Each question is scored on a 4-point scale ranging from 0 to 3 points. 

An overall score generated from the sum of these responses. Overall scores between 10 and 

12 points suggest increased risk for depression; scores of 13 points or more suggest that the 

diagnostic criteria for major depression disorder have probably been met.[25] In addition, 

special attention should be paid to item 10, as it deals with suicidal thoughts. Based on 

these scores, a clinician would be prompted to refer a woman to a mental health 

professional.  

The EPDS is a valid and reliable tool for identifying women who are at risk of depression, 

both during pregnancy and postpartum. This instrument is also sensitive to changes in the 

severity of depression over time.[24] The EPDS can be reproduced without further 

permission provided that the original source of the scale is cited in each reproduced copy. 

Non-validated, momentary mood questions 

We will administer 5 momentary questions to assess participants’ mood, sleep, worry, 

enjoyment and energy (Appendix 3). These questions are based on the work of a research 

fellow at the Collaboration for Leadership and Applied Health Research and Care (CLAHRC) 

for the East of England.[26] Each question will be mapped onto 5-point pictorial scales, 

ranging from 1 (low) to 5 points (high). For the purpose of this feasibility study, we will not 

perform any overall score calculation or attempt any validation of these questions. 

Non-validated, contextual questions 
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Two contextual questions will complement the momentary mood questions (Appendix 2). 

They will assess (i) participants’ location and (ii) the activity in which they were engaged at 

the time they were required to complete the 5 momentary mood questions. 

Non-validated, post-study acceptance survey 

We will administer 13 questions (to participants completing retrospective assessments) or 

14 questions (to participants completing retrospective plus momentary assessments) at the 

end of the 6-month participation period (Appendix 4). The purpose of these questions is to 

assess the acceptability to participants of BrightSelf in the context of their antenatal care, 

and to gather information about their experience of using it.   

Mobile Application 

A bespoke mobile application called BrightSelf will be used in this study. This app is 

compatible with the iPhone Operating System (iOS) developed by Apple Inc and with the 

Android Operating System developed by Google. A description of the design and 

development of BrightSelf, and a detailed account of its functionality is the purpose of 

another publication.  

Here we present the two features that are most relevant to this feasibility study. 

Check Back 

This feature will enable the administration of the EPDS. It consists of two introductory 

screens informing participants of the retrospective nature of this scale, and its intended 

applications. These screens will be followed by the 10 EPDS questions, presented one 

question per screen, using radio buttons to capture participants’ responses (Figure 1). 

Check In 

This feature will enable the administration of the 5 momentary questions and the 2 

contextual questions. The first 5 questions will be presented using a 5-point pictorial scale 

with temporary supporting text (see Figure 2 for an example). The last 2 questions will use 

radio buttons to capture participants’ responses.   

Retrospective versus momentary assessments 

Participants will be asked to complete monthly assessments at irregular intervals for 6 

months. Whenever an assessment is due (as per the sampling protocol), a notification will 
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be displayed on a participant’s handset. There will be two types of notifications: one for the 

Check Back feature and one for the Check In feature of BrightSelf. The visual appearance of 

the notifications will depend on the operating system and on the model of the participant’s 

handset. The text of the notifications however, will remain constant across participants for 

each type of notification. 

Participants will be able to respond (and thus complete the corresponding assessments) or 

to dismiss the notifications. In addition, participants will be able to leave notifications 

unanswered. If participants do not complete an assessment in response to a notification, 

they will not receive reminders or follow-up notifications. In these instances, the non-

response will be recorded in our database and will be coded as such for the purposes of our 

data analysis.  

Outside assessment periods, participants will be able to use BrightSelf in any way they find 

convenient and there will be no restrictions on the number of assessments they can 

complete on a single day. However, we will be able to distinguish between assessments 

completed in response to a notification and those completed spontaneously. In either 

situation, the research team will be alerted if any of a series of pre-specified conditions are 

met; alerts will be colour-coded according to their severity (Table 2). The research team will 

then notify the corresponding clinical teams.  

Table 2. Criteria for an alert to be sent to the research team 

TYPE OF ALERT CRITERIA 

Yellow [Mild] Completing more than one EPDS 

assessment on the same day, with an 

overall EPDS score of 9 points or less and a 

score of 0 on question 10 of the EPDS 

Orange [Moderate] Overall EPDS score between 10 and 12 

points, with a score of 0 on question 10 of 

the EPDS 

Red [Severe] Overall EPDS score of 13 points or more 

 

1 or more points on question 10 of the 
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EPDS, regardless of the overall EPDS score 

At baseline, participants will be randomly allocated to one of two types of assessment 

strategies: 

Retrospective plus Momentary Assessments 

In this experimental manipulation, participants will be asked to complete a combination of 

retrospective assessments and momentary assessments. A retrospective assessment will be 

defined as a single administration of the EPDS. A momentary assessment will be defined as 

the 5 momentary questions plus the 2 contextual questions.  

Participants will be required to complete assessments for a total of 6 months, and each 

assessment period will consist of 6 consecutive days. The 6-month participation period will 

be calculated from the day on which the app is activated (i.e., when participants enter their 

activation code and activate their account), and it will be divided into six intervals. All 

participants will receive the first notification 2 days after activating BrightSelf (i.e., first 

assessment), while the use of the app is fresh within their minds and to give an idea of what 

to expect during the study. Subsequent assessment periods will be a random selection of 6 

consecutive days within the 21 to 35 days following the end of the previous assessment 

period (in order to avoid 12 days of continuous assessments).  

The assessment period will be structured as follows: 

• Day 1: one retrospective assessment at any random time between 17:00 and 21:00; 

• Day 2 to 5: 3 momentary assessments per day, displayed at random times within 

each of the following intervals: 09:00 – 12:00; 13:00 – 16:00; and 17:00 – 20:00; and 

• Day 6: one retrospective assessment at any random time between 17:00 and 21:00. 

At the end of the 6-month period, participants will be sent a link via short messaging service 

(SMS) or by email to complete the non-validated, post-study acceptance survey.  

Retrospective Assessments 

In this experimental manipulation, participants will be asked to complete retrospective 

assessments only. A retrospective assessment will be defined as a single administration of 

the EPDS. 
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Participants will be required to complete assessments for a total of 6 months, and each 

assessment period will consist of one day. The 6-month participation period will be 

calculated from the day on which the app is activated (i.e., when participants enter their 

activation code and activate their account), and it will be divided into six intervals. Again, all 

participants will receive the first notification 2 days after activating BrightSelf (i.e., first 

assessment). Subsequent assessments will take place on a random day within the 21 to 35 

days following the end of the previous assessment period (in order to avoid two consecutive 

EPDS assessments). 

On each assessment day, participants will receive a notification to complete the EPDS at a 

random time between 17:00 and 21:00.  

At the end of the 6-month period, participants will be sent a link via SMS or by email to 

complete the non-validated, post-study acceptance survey.  

See Figure 3 for an illustration of both types of assessment. 

randomisation 

We will use block randomisation procedures (with blocks of 4) to allocate participants to 

one of the two experimental arms. Random numbers will be generated using Stata 14.[27] 

Each consecutive number will be embedded within the 9-digit activation codes that will be 

distributed to each participating NHS sites. The full activation codes will be generated in the 

same order in which the random numbers were generated. Each NHS site will receive a list 

of activation codes on a first-come-first-served basis. Members of the local research teams 

will not be informed of the random sequence generation and will not be able to identify 

which number determines participant allocation. They will be required to use activation 

codes sequentially, as participants are recruited. Activation codes referring to the 

Retrospective plus momentary assessment condition will activate a version of BrightSelf in 

which both the Check Back and the Check In features are active. Activation codes referring 

to the Retrospective assessment condition will activate a version of BrightSelf in which only 

the Check Back feature is active.  

outcomes 

Adherence to sampling protocols 
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We will calculate the number of participants who complete 100% of the expected 

assessments (as per the study protocol) as a proportion of the total number of participants 

who were randomised into the study. We will sub-divide this outcome by using the total 

number of participants who complete the 6-month participation period as the denominator.  

Drop-out rates 

We will calculate the number of participants who complete the 6-month participation 

period as a proportion of the total number of participants who were randomised into the 

study.  

Usage patterns 

We will assess participants’ usage pattern of BrightSelf by analysing log data (additional 

variables capturing app usage). These will include the number of additional voluntary self-

reports, time spent using the app, number of interactions with other sections of the app, 

time taken to complete the self-assessments, and other ancillary usage data. 

Acceptance 

We will calculate participants’ ratings and responses to the post-study acceptance survey.  

Timeliness of data completion 

We will calculate the number of assessments that were completed in response to a 

notification, as a proportion of the total number of expected assessments. We will sub-

divide this outcome by using the total number of completed assessments as the 

denominator. We will consider that an assessment has been completed in response to a 

notification if it takes place within the interval corresponding to that notification (i.e., 

before the next notification is delivered). This broad interval may raise concerns regarding 

the ecological validity of the report, which we will explore in our statistical analysis.    

sample size calculations 

We have chosen to relate the proposed sample size to the 95% confidence interval for the 

adherence rate, as recommended by the Research Design Service in London. Therefore, we 

would need 96 participants in each arm with a 95% confidence level and a confidence 

interval of 10. This translates into a total sample of 192 (i.e., 96 participants in each 

experimental group). For this reason, we will aim to recruit at least 200 participants, to 
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account for drop-outs.  

data analysis plan 

Descriptive statistics 

We will report the number of potential participants who were eligible and refused to take 

part in the study. Where possible, we will report the reasons for refusing to participate.   

For each experimental group, we will report the following information: 

• Demographic characteristics (as captured by the non-validated, socio-demographic 

survey); 

• Proportion of participants answering Yes to any of the Whooley questions during the 

baseline assessment; 

• Proportion of participants scoring at each interval of the EPDS: between 0 and 9 

points; between 10 and 12 points; and 13 points or above during the baseline 

assessment; and 

• Proportion of participants scoring 1 or more points on question 10 of the EPDS 

during the baseline assessment  

Inferential statistics 

We will compare the Retrospective and Momentary assessment and the Retrospective 

assessment experimental groups for differences in adherence rates, drop-out rates and 

timeliness of data completion. For this we will use a t-test or the non-parametric equivalent. 

We will compare acceptance between the two experimental manipulations by assessing 

differences in participants’ rankings to those questions on a 7-point Likert scale of the post-

study acceptance survey. We will also conduct a thematic analysis of the open-ended 

questions of this survey. 

In relation to the momentary assessments, we will examine the distribution of delays 

between the time of notification and time of report in order to assess the effect of this 

delay on the ecological validity of reports. 

We will analyse usage patterns through regression modelling of log data. We will analyse 

participants momentary and retrospective assessments through time-based analyses or 

multi-level modelling.[28,29] We will attempt to compare if the momentary assessments 
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had any effect on the retrospective assessments by comparing the EPDS responses given on 

Day 1 to those given on Day 6.  

timeline 

We expect participant recruitment to start in October 2016, and end in December 2016. We 

expect the last follow up to take place in June 2017.  
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CONCLUSION 

This study addresses an important area of unmet clinical need, with direct and indirect 

consequences for mothers, children, their families, health systems and society. This study 

will contribute to the growing body of evidence concerning the role of mobile technologies 

for the support of mental health. Similarly, it will generate baseline information concerning 

the acceptability of an EMA sampling protocol (in term of its duration, frequency and 

intensity) to women attending antenatal care. This study will also evaluate participant 

engagement with the technology and their adherence to a pre-specified sampling protocol; 

both of which influence the completeness of the data needed by clinicians to inform their 

decisions. In addition, this study will identify some of the implementation issues that might 

arise when we attempt to deploy mobile technologies in clinical settings, which could affect 

their successful adoption.  

In this work, we have maintained a focus on antenatal depression. Mental health during 

pregnancy however, is more complex. Disorders such as anxiety and post-traumatic stress 

disorder are also amongst the most common disorders during this period. Moreover, 

pregnant women who are exposed to certain risk factors or triggers (e.g., domestic violence, 

social isolation, minority groups, and low-income) are at increased risk of suffering from any 

of these mental health problems. Although we have not been able to focus on all these 

issues, we believe that the findings from this feasibility study will produce important lessons 

that could enable us to design and develop similar technologies and appropriate strategies. 

We aim to recruit participants from diverse backgrounds, and across multiple settings and 

geographical areas within England, and to focus on how such technologies can be 

embedded within existing antenatal care pathways, in order to support the existing patient-

midwife relationship.    

The findings from this and from a previous feasibility study[19] will inform a larger trial 

evaluating the integration of mobile technologies into routine antenatal pathways, and their 

potential impact on clinical outcomes.  
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ETHICS AND DISSEMINATION 

This study has been reviewed and approved by the National Research Ethics Service (NRES) 

Committee South East Coast – Surrey on 15 April 2016 as a notice of substantial amendment 

to the original submission (09 July 2015) under the Research Ethics Committee (REC) 

reference 15/LO/0977.  

This study is being sponsored by Imperial College London under the reference number 

15IC2687 and has been included in the UK Clinical Research Network (CRN) Study Portfolio 

under the Central Portfolio Management System (CPMS) number 19280.  

Lastly, this study protocol has been registered in ClinicalTrials.gov under the identifier 

NCT02516982 (as required by the REC).  

The findings of this study will be disseminated through academic peer-reviewed 

publications, poster presentations and abstracts at academic and professional conferences, 

discussion with peers, and social media. The findings of this study will also inform the PhD 

theses of Jose Marcano Belisario and Kevin Doherty.  
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Figure 1. BrightSelf – Check Back (screenshot)  
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Figure 2. BrightSelf – Check In (screenshot)  
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Figure 3. Sampling protocols for the retrospective plus momentary assessments and for the retrospective 
assessments  
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Appendix	1.	Baseline	assessments	
Socio-demographic	survey	

• What	is	your	age	group?	
o 18	to	22	years	
o 23	to	27	years	
o 28	to	32	years	
o 33	to	37	years	
o 38	years	or	older	

• How	would	you	describe	your	race	or	ethnicity?	
o White	

§ British	
§ Irish	
§ Other	

o Mixed	
§ White	and	Black	Caribbean	
§ White	and	Black	African	
§ White	and	Asian	
§ Other	

o Asian	or	Asian	British	
§ Indian	
§ Pakistani	
§ Bangladeshi	
§ Other	

o Black	or	Black	British	
§ Caribbean	
§ African	
§ Other	

o Chinese	
o Other	
o Prefer	not	to	say	

• What	is	your	relationship	status?	
o Single	
o Married/In	a	civil	partnership	
o Living	with	partner	
o Divorced/Civil	partnership	that	has	been	dissolved	
o Widowed	
o Separated	
o Prefer	not	to	say	

• What	is	your	employment	status?	
o Employed,	full-time	
o Employed,	part-time	
o Self-employed	
o Not	employed,	looking	for	work	
o Not	employed,	not	looking	for	work	
o Disability/Not	able	to	work	
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• What	is	your	highest	level	of	education?	
o Postgraduate	–	PhD/Doctorate	
o Postgraduate	–	Masters	degree	
o University	or	college	degree	
o University	or	college	qualification	below	degree	level	
o A	Levels	or	equivalent	
o GCSE	or	equivalent	
o Other	
o None	of	these	

• Do	you	own	a	smartphone	(for	example,	an	iPhone	or	Samsung	phone)?	
o Yes	
o No	

• Do	you	own	a	tablet	computer	(for	example,	an	iPad)?	
o Yes	
o No	

• How	many	times	have	you	been	pregnant	(please	count	your	current	pregnancy)?	
o 1	
o 2	
o 3	
o 4	or	more	

• How	many	children	have	you	given	birth	to?	
o 0	
o 1	
o 2	
o 3	or	more	

• When	is	your	baby	due?	(please	indicate	month	and	year)	
• Have	you	ever	been	diagnosed	with	depression?	

o Yes	
o No	

Whooley	questions	

• Over	 the	 past	 month,	 have	 you	 been	 bothered	 by	 feeling	 down,	 depressed	 or	
hopeless?		

o Yes	
o No	

• Over	the	past	month,	have	you	been	bothered	by	having	little	interest	or	pleasure	in	
doing	things?	

o Yes	
o No	

Edinburgh	Postnatal	Depression	Scale	

As	you	are	pregnant	or	have	recently	had	a	baby,	we	would	like	to	know	how	you	are	feeling.	Please	
check	the	answer	that	comes	closest	to	how	you	have	felt	IN	THE	PAST	7	DAYS,	not	just	how	you	feel	
today.	

In	the	past	7	days:	
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1. I	have	been	able	to	laugh	and	see	the	funny	side	of	things	
a. As	much	as	I	always	could	
b. Not	quite	so	much	now	
c. Definitely	not	so	much	now	
d. Not	at	all	

2. I	have	looked	forward	with	enjoyment	to	things	
a. As	much	as	I	ever	did	
b. Rather	less	than	I	used	to	
c. Definitely	less	than	I	used	to	
d. Hardly	at	all	

3. I	have	blamed	myself	unnecessarily	when	things	went	wrong	
a. Yes,	most	of	the	time	
b. Yes,	some	of	the	time	
c. Not	very	often	
d. No,	never	

4. I	have	been	anxious	or	worried	for	no	good	reason	
a. No,	not	at	all	
b. Hardly	ever	
c. Yes,	sometimes	
d. Yes,	very	often	

5. I	have	felt	scared	or	panicky	for	no	very	good	reason	
a. Yes,	quite	a	lot	
b. Yes,	sometimes	
c. No,	not	much	
d. No,	not	at	all	

6. Things	have	been	getting	on	top	of	me	
a. Yes,	most	of	the	time	I	haven’t	been	able	to	cope	at	all	
b. Yes,	sometimes	I	haven’t	been	coping	as	well	as	usual	
c. No,	most	of	the	time	I	have	coped	quite	well	
d. No,	I	have	been	coping	as	well	as	ever	

7. I	have	been	so	unhappy	that	I	have	had	difficulty	sleeping	
a. Yes,	most	of	the	time	
b. Yes,	sometimes	
c. Not	very	often	
d. No,	not	at	all	

8. I	have	felt	sad	or	miserable	
a. Yes,	most	of	the	time	
b. Yes,	quite	often	
c. Not	very	often	
d. No,	not	at	all	

9. I	have	been	so	unhappy	that	I	have	been	crying	
a. Yes,	most	of	the	time	
b. Yes,	quite	often	
c. Only	occasionally	
d. No,	never	

10. The	thought	of	harming	myself	has	occurred	to	me	
a. Yes,	quite	often	
b. Sometimes	
c. Hardly	ever	
d. Never	
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Hello, and thank you for collaborating with 
this study to test the feasibility of 
BrightSelf, an application for the 
assessment of psychological wellbeing 
during pregnancy.

This application and study are the result of a 
collaboration between Imperial College 
London and Trinity College Dublin.

Here you will find a quick explanation of 
BrightSelf, the value it provides to 
participants, and guidelines for recruitment. 

The following section answers any questions 
the user may have and might be of use to 
you during recruitment.

Welcome
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Questions 
Answered
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BrightSelf is a new mobile app designed to 
help women develop a picture of their 
psychological wellbeing during pregnancy.
 
Researchers at Imperial College London and 
Trinity College Dublin are currently assessing 
the engagement of mothers-to-be with 
BrightSelf. In future, we hope to assess the 
value of the app to improve the wellbeing of 
mothers-to-be and communication between 
women and their healthcare providers.

By checking in you can capture your mood, 
sleep, energy and more in the moment. By 
checking back, BrightSelf allows you to build 
a picture of your wellbeing over the past 
week. BrightSelf also provides the ability to 
interact with your data, information on 
wellbeing and research, sources of 
professional support, and an ideas machine, 
your personal source for a pick-me-up!

What is BrightSelf?
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BrightSelf is here for you to use in any way 
you find useful. You can make self reports 
according to a schedule you determine for 
yourself or simply as often as you feel 
useful. We have tried to design BrightSelf so 
that it is quick and easy to use and 
ultimately supports your needs.

As part of our research to examine the 
value of BrightSelf and technologies for the 
report of psychological wellbeing, you will be 
prompted infrequently over the course of 6 
months to check and and check back using 
the application. 

These prompts will appear as notifications on 
the front screen of your phone or as a banner 
appearing at the top.

What is expected of users?
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These reports will be used entirely 
anonymously to inform our research and we 
would greatly appreciate if you could 
respond to the requests as accurately and 
timely as possible. At the end of this 
period you may then also be asked to 
complete a short questionnaire detailing your 
thoughts on the experience.

Through your feedback, and by examining, 
anonymously and securely, these responses, 
we hope to move towards improving the 
experience of all around the time of 
pregnancy.

The next section provides a quick guide to 
the installation and use of BrightSelf.
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A Quick Guide
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To use BrightSelf, the first step is to 
download the app to a phone by visiting 
the appropriate app store.

The Apple App Store Icon

The Android Play Store Icon
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You can then search the store for 
BrightSelf. Look for the app icon and when 
you find it, choose to install it. It’s free!
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When you first open BrightSelf you will need 
to register a new user. 

You may first be asked whether you wish to 
receive push notifications from BrightSelf. 

If asked, please accept to do so!
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A 9-digit UserID provided by the 
researchers. Please enter this carefully.

The user’s Firstname only (without 
numbers or spaces)

A 4-digit PIN of the user’s choosing 
which will allow her to login in the 
future. Please ensure to pick a pin 
which will not be forgotten!

Enter this PIN a second time to 
ensure a match.

In order to register, an internet connection 
(Wifi or mobile internet) is required. Once the 
device is connected, the user simply needs to 
enter the following information;

On clicking register, the system will then 
register the user for the study in several 
seconds. That’s it, you’re ready to explore 
BrightSelf!
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On the home screen, the syncing button 
shows whether your most recent reports have 
been uploaded, anonymously and securely, 
to our server for inclusion in our research. 
You can navigate through the app using the 
navigation bar located at the bottom of the 
screen. 
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Checking in allows you to note how you are 
feeling right now by very quickly rating your 
mood, sleep, worry, enjoyment and energy.
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Checking back allows you to make note of 
your wellbeing over the past week by 
answering 10 questions which are normally 
used by clinicians to assess mood during 
pregnancy.
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The ideas machine is there to provide that 
pick-me-up we all need from time to time. 
Remember however, that BrightSelf is not 
intended as a replacement for professional 
help. If at any point you feel that you need 
extra support, please do contact your GP or 
midwife. 
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The extras section contains information 
about BrightSelf, wellbeing, and our 
research. Here you will also find additional 
sources of professional support should you 
need them. 
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Under My Data you can interact with a plot 
of all your previous responses, allowing you 
to examine your reports over time, and 
empowering you to take control of your own 
wellbeing. Please note however, that these 
graphs do not represent any proven clinical 
value. 
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Finally, please note that you will receive 
infrequent notifications over the next 6 
months which will request you to check in 
and check back. How these notifications 
appear will depend upon your device and 
some examples are shown below.

Android Notification
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Apple Notification
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Please note that the user’s data is captured 
anonymously throughout the duration of the 
study and transferred to our servers using a 
secure connection.

No-one outside the research team will have 
access to the user’s data. Any data gathered 
will be used for research purposes only.

This app is not intended to substitute the 
woman’s care in any way but only to 
complement it. Please inform the user that 
if at any point she feels the need for extra 
support to contact her GP or midwife.

If any user’s responses do indicate that she is 
struggling and might benefit from extra 
support, the system will alert the research 
team who will then contact the local research 
team to follow up.

Administrative Notes
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At all times, our primary concern is with 
the user’s wellbeing, privacy, and security. 

Should you or any user have questions at 
any time please don’t hesitate to contact 
us at help@brightselfresearch.org

Thank you once again for your 
participation and we hope you find 
participating in BrightSelf a valuable 
experience!

Contact
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Appendix	3.	Momentary	and	contextual	questions	
Momentary	questions	

1. I	feel…	
a. Great	
b. Good	
c. Ok	
d. Not	good	
e. Not	good	at	all	

2. How	rested	do	I	feel?	
a. Very	rested	
b. Somewhat	rested	
c. Neither	rested	nor	tired	
d. Somewhat	tired	
e. Very	tired	

3. How	worried	do	I	feel?	
a. Very	worried	
b. Quite	worried	
c. Somewhat	worried	
d. A	little	worried	
e. Not	at	all	worried	

4. Am	I	enjoying	myself?	
a. A	lot	
b. Quite	a	lot	
c. Somewhat	
d. Not	much	
e. Not	at	all	

5. How	energetic	do	I	feel?	
a. Very	energetic	
b. Fairly	energetic	
c. Moderately	energetic	
d. Not	very	energetic	
e. Not	at	all	energetic	

	
Contextual	questions	

1. Right	now,	I	am…	
a. At	home	
b. At	work	
c. At	the	shops	
d. Outside	
e. At	a	Café	or	Restaurant	
f. In	Transport	
g. At	a	Friend’s	or	Family	
h. In	a	Clinic	
i. Other	

2. Right	now,	I	am…	
a. Relaxing	
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b. Working	
c. Shopping	
d. Looking	After	Others	
e. Eating	or	Drinking	
f. Travelling	
g. Exercising	
h. Waiting	
i. None	
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Appendix	4.	Post-study	acceptance	survey	
Please	rate	your	agreement	with	the	following	statements	with	respect	to	this	system:	

1. This	app	is	easy	to	use	
• Strongly	agree	–	Strongly	disagree	(7-point	Likert	Scale)	

2. I	learned	to	use	this	app	quickly	
• Strongly	agree	–	Strongly	disagree	(7-point	Likert	Scale)	

3. I	would	recommend	this	app	to	a	friend	
• Strongly	agree	–	Strongly	disagree	(7-point	Likert	Scale)	

4. I	would	repeat	the	experience	of	using	this	app	
• Strongly	agree	–	Strongly	disagree	(7-point	Likert	Scale)	

5. I	found	using	this	app	an	engaging	experience	
• Strongly	agree	–	Strongly	disagree	(7-point	Likert	Scale)	

6. I	found	the	assessments	useful	
• Strongly	agree	–	Strongly	disagree	(7-point	Likert	Scale)	

7. I	was	asked	to	provide	reports:	
• Much	too	infrequently	
• Too	infrequently	
• The	right	amount	
• Too	frequently	
• Much	too	frequently	

8. The	experience	of	using	this	app	met	my	needs:	
• Strongly	agree	–	Strongly	disagree	(7-point	Likert	Scale)	

9. What	were	your	motivations	in	using	this	app?	
10. What	did	you	like	the	most	about	the	experience	of	using	this	app?	
11. What	did	you	like	least	about	the	experience	of	using	this	app?	
12. How	would	you	improve	the	experience	of	using	this	app?	
13. Do	you	have	any	other	comments	that	you	would	like	to	make?	

To	be	answered	by	those	participants	allocated	to	the	retrospective	plus	momentary	assessment	
strategy:	

14. I	found	it	useful	to	compare	reports	made	right	now	with	those	made	over	the	past	7	days:	
• Strongly	agree	–	Strongly	disagree	(7-point	Likert	Scale)	
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ABSTRACT 

Introduction 

Depression is a common mental health disorders during pregnancy, with important 

consequences for mothers and their children. Despite this, it goes undiagnosed and 

untreated in many women attending antenatal care. Smartphones could help support the 

prompt identification of antenatal depression in this setting. In addition, these devices 

enable the implementation of ecological momentary assessment techniques, which could 

be used to assess how mood is experienced during pregnancy. With this study, we will 

assess the feasibility of using a bespoke mobile application running on participants’ own 

handsets for the longitudinal (6 months) monitoring of antenatal mood and screening of 

depression.  

Methods and analysis 

We will use a randomised controlled study design to compare two types of assessment 

strategies: retrospective + momentary (consisting of the Edinburgh Postnatal Depression 

Scale plus 5 momentary and 2 contextual questions), and retrospective (consisting of the 

Edinburgh Postnatal Depression Scale only). We will assess the impact that these strategies 

have on participant adherence to a pre-specified sampling protocol, drop-out rates and 

timeliness of data completion. We will evaluate differences in acceptance of the technology 

through a short quantitative survey and open ended questions. We will also assess the 

potential effect that momentary assessments could have on retrospective data. We will 

attempt to identify any patterns in app usage through the analysis of log data.  

Ethics and dissemination 

This study has been approved by the South East Coast – Surrey Research Ethics Committee. 

Our findings will be disseminated through academic peer-reviewed publications, 

conferences and discussion with peers. 

Registration details 

This study has been registered in ClinicalTrials.gov under the identifier NCT02516982. 
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STRENGTHS OF THIS STUDY 

• This study will explore: (i) the role of mobile technology as a medium to address 

some of the practical barriers preventing depression screening in antenatal settings; 

(ii) how mood and depression are experienced throughout pregnancy (using 

momentary, experiential and ecological data); and (iii) two critical success factors for 

the successful deployment of mobile technology in pregnancy: user engagement and 

adherence to a proposed sampling protocol 

• This study will provide baseline information regarding the appropriateness of a 

sampling protocol (in terms of its duration, intensity and frequency) for the 

monitoring of mood and screening of depression during the antenatal period 

• The technology used in this study has been specifically designed and developed to fit 

within the clinical context and the local care pathways in which it will be deployed 

LIMITATIONS OF THIS STUDY 

• This study focuses on mood and antenatal depression. It does not consider other 

common mental health disorders that occur during pregnancy, or the presence of 

potential triggers or risk factors (for example, domestic violence) 

• The mood-related momentary questions used in this study have not been validated 

• This study relies on self-report measures. Research is being conducted to explore 

how smartphone and app usage data could be used to unobtrusively identify low 

mood and depression in the general population 
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INTRODUCTION 

Antenatal depression is one of the most common, mental health disorders during 

pregnancy.[1-4] Point prevalence estimates vary between 7% and 12% (depending on the 

trimester), and period prevalence estimates suggest that as many as 12.7% of pregnant 

women could experience an episode of major depression.[3,5] Moreover, antenatal 

depression is associated with long-term adverse health outcomes in both mothers and their 

offspring. Pregnant women suffering from depression are more likely to engage in 

unhealthy practices (including poor diet, substance abuse, and failure to enroll in prenatal 

care), and are at increased risk of self-harm (or suicide) and postpartum depression.[1,6] 

Antenatal depression can also affect foetal development, and has been identified as an 

independent risk factor for a child’s behavioural, cognitive and emotional development 

(including through adolescence).[1,7-9]   

Research indicates that there is no difference in the prevalence or incidence of depression 

between pregnant and non-pregnant women.[10] However, the rate of diagnosis and 

treatment might be lower in pregnant women.[10] Approximately three-quarters of 

pregnant women meeting diagnostic criteria for depression (and anxiety) are not identified, 

and only 1 in 10 of those who require further treatment are able to access it.[11] Some of 

the barriers to the prompt diagnosis of this disorder include difficulties in differentiating 

depressive symptoms from the expected mood and somatic changes of pregnancy; stigma; 

lack of reassurance that mental health care is a normal part of antenatal care; 

characteristics of healthcare providers; configuration of health services; insufficient 

consultation time; and the cost-effectiveness of screening practices.[10-12]  

As with other mental health conditions,[13-16] smartphones could help address some of the 

practical barriers and facilitate the screening and monitoring of depression throughout the 

antenatal period. The computational capabilities of these devices allow them to implement 

validated screening scales (usually retrospective self-reports) at any frequency and for any 

duration. Smartphones are also able to support the implementation of techniques for the 

collection of momentary, experiential and ecologically valid data. Being collected in real 

time, momentary data are less susceptible to many of the biases common to retrospective 

scales (e.g., recall bias), and are more sensitive to fluctuations over time.[17-19] The 

networking capabilities and wide availability (approximately 71% of UK adults)[20] of 
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smartphones, and the software development and distribution framework of mobile 

applications (apps), could help practitioners to circumvent some of the practical challenges 

associated with screening and clinical monitoring, and reduce the costs associated with data 

handling and management.  

Altogether, these characteristics could contribute to making the screening and monitoring 

of antenatal depression more cost effective: an initial resource-intensive app development 

phase would be followed by a relatively low-cost, large scale distribution of the app onto 

patients own smartphones. Thereafter, regular depression assessments could take place 

remotely, at anytime and anywhere (further comprehensive clinical assessments and the 

provision of treatment being dependent on local referral and care pathways). Nonetheless, 

the feasibility of using smartphones for this purpose needs to be explored.  

In this area of research, a key factor is patients’ willingness to run screening or clinical 

monitoring apps on their personal handsets.[16] This could influence patient compliance 

with clinician-led data gathering (sampling) protocols, and thus affect data completeness. 

The latter refers to the minimum amount of information required by clinicians to inform 

their decisions, and is an important data quality dimension in healthcare.[21] Data 

completeness is also susceptible to the burden that the intensity of sampling protocols 

(both in terms of frequency and duration) can place on patients, as well as on the value that 

patients might derive from the data collected. Moreover, the impact that adding 

momentary assessments can have on retrospective data also needs to be explored, as this 

could lead to more efficient diagnostic and therapeutic decisions.   

This study is part of a project aimed at understanding the role of mobile technology for the 

screening and assessment of antenatal depression and psychological wellbeing in the 

context of antenatal care pathways in the National Health Service (NHS) in the UK. A 

previous feasibility study assessed the feasibility of using iPads in the waiting area of 

antenatal clinics for implementing The National Institute for Health and Care Excellence 

(NICE) recommendations for the recognition of depression.[22] The present study will 

explore the feasibility of using a bespoke app to support the longitudinal and remote 

assessment of mood and depression screening throughout the antenatal period. We will 

evaluate issues of patient acceptance (namely, adherence to sampling protocols and drop 

out rates) by comparing two 6-month sampling protocols requiring either (i) monthly 
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retrospective and momentary assessments or (ii) monthly retrospective assessments.  
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METHODS AND ANALYSIS 

study design 

We will assess the feasibility of using a bespoke mobile application, called BrightSelf, 

running on participants’ own smartphones to assess and monitor depression and mood 

during the antenatal period through a combination of retrospective assessments and 

ecological momentary assessments (EMA).   

We will use a parallel, randomised controlled study design to assign our participants to one 

of two types of assessment strategies:  

1. Retrospective plus momentary assessment: requiring the completion of (i) the 

Edinburgh Postnatal Depression Scale (EPDS), (ii) 5 momentary questions (assessing 

a participant’s mood, sleep, worry, enjoyment and energy levels), and (iii) 2 

contextual questions once a month for 6 months; or 

2. Retrospective assessment: requiring the completion of the EPDS once a month for 6 

months. 

sample selection and recruitment 

We will select our sample of participants from women attending antenatal clinics in general 

practices, community services, and secondary care NHS centres in England during their first 

14 weeks of pregnancy. We have chosen this limit to ensure that most assessments will 

occur during pregnancy.  

On the day of their antenatal appointment, each potential participant will be approached by 

a clinical studies officer (CSO) or a research midwife with appropriate good clinical practice 

(GCP) training, and will be provided with a participant information sheet. Potential 

participants expressing their interest in taking part in this study, will be assessed against our 

inclusion and exclusion criteria (Table 1). 

Table 1. Participant inclusion and exclusion criteria 

INCLUSION CRITERIA EXCLUSION CRITERIA 

Women who are 18 years old or older Current diagnosis of depression or other mood 

disorder made by a health professional 

Up to 14 weeks pregnant (assessed through a Currently receiving treatment for depression or 
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dating ultrasound scan) other mood disorder (whether it is talking 

therapies or pharmacological treatment) 

Any parity Recent personal history of depression or other 

mood disorder in the past 12 months 

Attending antenatal clinics in participating NHS 

sites 

Not comfortable reading and writing in English 

Own smartphone (either an iPhone or any type 

of Android handset) 

Not owning a smartphone, or owning an 

incompatible handset [i.e., Windows Phone, 

Blackberry, or Linux] 

Potential participants meeting our inclusion criteria will have all the study details explained 

to them, and will be given the opportunity to ask as many questions about the study as they 

need. Potential participants will have a minimum of 24 hours to decide on participation; 

refusal to take part in this study will not have an impact on their legal rights, medical care or 

their relationship with care providers.  

We will obtain written, informed consent from those potential participants who, after 

receiving all the relevant study information and having all their questions answered to their 

satisfaction, still wish to take part in this study.  

After obtaining consent, participants will be asked to self-complete a baseline assessment 

using a tablet computer. This assessment will consist of a (i) socio-demographic survey, (ii) 

the Whooley questions, and (iii) the EPDS (Appendix 1). The last 2 instruments are 

recommended by the National Institute for Health and Care Excellence (NICE) to screen for 

depression during pregnancy.[23] Subsequently, the CSO or research midwife will guide 

participants through the process of downloading (from either the Apple AppStore or Google 

Play Store) and installing BrightSelf onto their own handsets. To this end, they will be able to 

use a recruiter booklet provided by the central research team (Appendix 2). In order to 

activate the app, participants will need to enter a 9-digit activation code, which will also be 

provided by the central research team.  

interventions to be measured 

Surveys 

Non-validated, socio-demographic survey 
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We will administer an 11-question survey to collect information about participants’ age 

group, ethnic background, marital status, employment status, level of education, 

smartphone and tablet computer ownership, obstetric history, and previous personal 

history of depression. 

Whooley questions 

The Whooley questions were developed as a case-finding instrument for depression in 

primary care.[24] This 2-question instrument assesses depressed mood and anhedonia that 

have been present during the past month. Respondents are required to answer Yes or No to 

each question. 

Edinburgh Postnatal Depression Scale 

The EPDS is a 10-item self-administered survey that was originally developed to screen for 

postpartum depression.[25] Since then it has been validated for use in the perinatal period 

and for use in community and clinical settings. This instrument assesses feelings of guilt, 

sleep disturbance, anhedonia and suicidal ideation that have been present during the past 7 

days. Each question is scored on a 4-point scale ranging from 0 to 3 points. An overall score 

is generated from the sum of these responses.  

Although there is variability in the diagnostic accuracy of different EPDS scores, the 

following thresholds are commonly used: 10 points for possible depression, 13 for probable 

depression, and 15 for antenatal depression.[26] In addition, special attention should be 

paid to item 10, as it deals with suicidal thoughts. Based on these scores, a clinician would 

be prompted to refer a woman to a mental health professional.  

The EPDS is a valid and reliable tool for identifying women who are at risk of depression, 

both during pregnancy and postpartum. This instrument is also sensitive to changes in the 

severity of depression over time.[25] The EPDS can be reproduced without further 

permission provided that the original source of the scale is cited in each reproduced copy. 

Non-validated, momentary mood questions 

We will administer 5 momentary questions to assess participants’ mood, sleep, worry, 

enjoyment and energy (Appendix 3). These questions are based on the work of a research 

fellow at the Collaboration for Leadership and Applied Health Research and Care (CLAHRC) 
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for the East of England.[27] Each question will be mapped onto 5-point pictorial scales, 

ranging from 1 (low) to 5 points (high). For the purpose of this feasibility study, we will not 

perform any overall score calculation or attempt any validation of these questions. 

Non-validated, contextual questions 

Two contextual questions will complement the momentary mood questions (Appendix 3). 

They will assess (i) participants’ location and (ii) the activity in which they were engaged at 

the time they were required to complete the 5 momentary mood questions. 

Non-validated, post-study acceptance survey 

We will administer 13 questions (to participants completing retrospective assessments) or 

14 questions (to participants completing retrospective plus momentary assessments) at the 

end of the 6-month participation period (Appendix 4). The purpose of these questions is to 

assess the acceptability to participants of BrightSelf in the context of their antenatal care, 

and to gather information about their experience of using it. These questions were derived 

from the USE questionnaire[28] (which focuses on usability) and also include a question 

concerning the desire to continue use (as used to assess engagement[29]), as well as 

questions regarding the experience of use and self-report. We will administer them as a web 

survey through Snap® survey software[30] by sending participants a link via email or SMS.   

Mobile System 

BrightSelf is a mobile system for the collection of self-reports, both retrospective and 

momentary, during pregnancy. This system is not a diagnostic tool, and is not intended to 

replace the role of clinicians within antenatal or mental health care pathways. 

This system elicits retrospective reports through the EPDS, and momentary reports 

according to the 5 constructs of mood, sleep, worry, enjoyment and energy. In addition, the 

system can suggest brief activities that users can perform to lift their mood; additional 

information about the system and the feasibility study; additional resources should they 

need immediate help; and a visualisation of past self-reports. We will emphasise to 

participants that BrightSelf is not a clinical tool, and that if they feel they need immediate 

help at any point during the study they should contact their GP.  
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BrightSelf consists of mobile applications for Android and iOS operating systems, a backend 

for the storage and management of data, and a website which supports the monitoring of 

data.  

A complete description of BrightSelf is the aim of another publication. Here we describe the 

two features that are most relevant to this feasibility study, namely, the collection of 

retrospective and momentary self-reports.  

Check Back 

This feature will enable the administration of the EPDS. It consists of two introductory 

screens informing participants of the retrospective nature of this scale, and its intended 

applications. These screens will be followed by the 10 EPDS questions, presented one 

question per screen, using radio buttons to capture participants’ responses (Figure 1). 

Check In 

This feature will enable the administration of the 5 momentary questions and the 2 

contextual questions. The first 5 questions will be presented using a 5-point pictorial scale 

with temporary supporting text (see Figure 2 for an example). The last 2 questions will use 

radio buttons to capture participants’ responses.   

Retrospective versus momentary assessments 

Participants will be asked to complete monthly assessments at irregular intervals for 6 

months. Whenever an assessment is due (as per the sampling protocol), a notification will 

be displayed on a participant’s handset. There will be two types of notifications: one for the 

Check Back feature and one for the Check In feature of BrightSelf. The visual appearance of 

the notifications will depend on the operating system and on the model of the participant’s 

handset. The text of the notifications however, will remain constant across participants for 

each type of notification. 

Participants will be able to respond (and thus complete the corresponding assessments) or 

to dismiss the notifications. In addition, participants will be able to leave notifications 

unanswered. If participants do not complete an assessment in response to a notification, 

they will not receive reminders or follow-up notifications. In these instances, the non-

response will be recorded in our database and will be coded as such for the purposes of our 
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data analysis.  

Outside assessment periods, participants will be able to use BrightSelf in any way they find 

convenient and there will be no restrictions on the number of assessments they can 

complete on a single day. However, we will be able to distinguish between assessments 

completed in response to a notification and those completed spontaneously.At baseline, 

participants will be randomly allocated to one of two types of assessment strategies: 

Retrospective plus Momentary Assessments 

In this experimental manipulation, participants will be asked to complete a combination of 

retrospective assessments and momentary assessments. A retrospective assessment will be 

defined as a single administration of the EPDS. A momentary assessment will be defined as 

the 5 momentary questions plus the 2 contextual questions.  

Participants will be required to complete assessments for a total of 6 months, and each 

assessment period will consist of 6 consecutive days. The 6-month participation period will 

be calculated from the day on which the app is activated (i.e., when participants enter their 

activation code and activate their account), and it will be divided into six intervals. All 

participants will receive the first notification 2 days after activating BrightSelf (i.e., first 

assessment), while the use of the app is fresh within their minds and to give an idea of what 

to expect during the study. Subsequent assessment periods will be a random selection of 6 

consecutive days within the 21 to 35 days following the end of the previous assessment 

period (in order to avoid 12 days of continuous assessments).  

The assessment period will be structured as follows: 

• Day 1: one retrospective assessment at any random time between 17:00 and 21:00; 

• Day 2 to 5: 3 momentary assessments per day, displayed at random times within 

each of the following intervals: 09:00 – 12:00; 13:00 – 16:00; and 17:00 – 20:00; and 

• Day 6: one retrospective assessment at any random time between 17:00 and 21:00. 

At the end of the 6-month period, participants will be sent a link via short messaging service 

(SMS) or by email to complete the non-validated, post-study acceptance survey.  

Retrospective Assessments 

In this experimental manipulation, participants will be asked to complete retrospective 
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assessments only. A retrospective assessment will be defined as a single administration of 

the EPDS. 

Participants will be required to complete assessments for a total of 6 months, and each 

assessment period will consist of one day. The 6-month participation period will be 

calculated from the day on which the app is activated (i.e., when participants enter their 

activation code and activate their account), and it will be divided into six intervals. Again, all 

participants will receive the first notification 2 days after activating BrightSelf (i.e., first 

assessment). Subsequent assessments will take place on a random day within the 21 to 35 

days following the end of the previous assessment period (in order to avoid two consecutive 

EPDS assessments). 

On each assessment day, participants will receive a notification to complete the EPDS at a 

random time between 17:00 and 21:00.  

At the end of the 6-month period, participants will be sent a link via SMS or by email to 

complete the non-validated, post-study acceptance survey.  

See Figure 3 for an illustration of both sampling protocols. 

Duty of care 

Regardless of participants’ allocation, the central research team will be alerted if any of a 

series of pre-specified conditions are met (Table 2). These alerts will be colour-coded 

according to their severity level. In order to determine the severity level, we have chosen 

commonly used EPDS scoring thresholds (i.e., 10 – 12 points for possible depression, and 13 

points or more for probable depression). We acknowledge the limitations of this approach 

as the diagnostic accuracy of the EPDS can vary depending on the setting and the population 

in which it is administered.    

Table 2. Criteria for an alert to be sent to the research team 

TYPE OF ALERT CRITERIA 

Yellow [Mild] Completing more than one EPDS 

assessment on the same day, with an 

overall EPDS score of 9 points or less and a 

score of 0 on question 10 of the EPDS 
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Orange [Moderate] Overall EPDS score between 10 and 12 

points, with a score of 0 on question 10 of 

the EPDS 

Red [Severe] Overall EPDS score of 13 points or more 

 

1 or more points on question 10 of the 

EPDS, regardless of the overall EPDS score 

Before starting the study, the central research team will agree a list of designated contacts 

with the relevant clinical care teams. These contacts will include clinicians who are available 

during normal working hours, as well as those on duty outside working hours (including 

weekends and bank holidays). If a red or orange alert is generated, the study coordinator 

will contact the designated member of the clinical care team by phone and email within 24 

hours of receiving the alert. The clinical care team will then follow up these alerts directly 

with the participants.   

randomisation 

We will use block randomisation procedures (with blocks of 4) to allocate participants to 

one of the two experimental arms. Random numbers will be generated using Stata 14.[31] 

Each consecutive number will be embedded within the 9-digit activation codes that will be 

distributed to each participating NHS sites. The full activation codes will be generated in the 

same order in which the random numbers were generated. Each NHS site will receive a list 

of activation codes on a first-come-first-served basis. Members of the local research teams 

will not be informed of the random sequence generation and will not be able to identify 

which number determines participant allocation. They will be required to use activation 

codes sequentially, as participants are recruited. Activation codes referring to the 

Retrospective plus momentary assessment condition will activate a version of BrightSelf in 

which both the Check Back and the Check In features are active. Activation codes referring 

to the Retrospective assessment condition will activate a version of BrightSelf in which only 

the Check Back feature is active.  

outcomes 

Adherence to sampling protocols 
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We will calculate the number of participants who complete 100% of the expected 

assessments (as per the study protocol) as a proportion of the total number of participants 

who were randomised into the study. We will sub-divide this outcome by using the total 

number of participants who complete the 6-month participation period as the denominator.  

Drop-out rates 

We will calculate the number of participants who complete the 6-month participation 

period as a proportion of the total number of participants who were randomised into the 

study.  

Usage patterns 

We will assess participants’ usage pattern of BrightSelf by analysing log data (additional 

variables capturing app usage). These will include the number of additional voluntary self-

reports, time spent using the app, number of interactions with other sections of the app, 

time taken to complete the self-assessments, and other ancillary usage data. 

Acceptance 

We will calculate participants’ ratings and responses to the post-study acceptance survey. In 

addition, we will conduct thematic analysis of participants’ answers to the open-ended 

questions of this survey using Atlas.ti 8.[32]   

Timeliness of data completion 

We will calculate the number of assessments that were completed in response to a 

notification, as a proportion of the total number of expected assessments. We will sub-

divide this outcome by using the total number of completed assessments as the 

denominator. We will consider that an assessment has been completed in response to a 

notification if it takes place within the interval corresponding to that notification (i.e., 

before the next notification is delivered). This broad interval may raise concerns regarding 

the ecological validity of the report, which we will explore in our statistical analysis.    

sample size calculations 

We have chosen to relate the proposed sample size to the 95% confidence interval for the 

adherence rate, as recommended by the Research Design Service in London. Therefore, we 

would need 96 participants in each arm with a 95% confidence level and a confidence 
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interval of 10. This translates into a total sample of 192 (i.e., 96 participants in each 

experimental group). For this reason, we will aim to recruit at least 250 participants, to 

account for drop-outs and potential miscarriages.  

data analysis plan 

Descriptive statistics 

We will report the number of potential participants who were eligible and refused to take 

part in the study. Where possible, we will report the reasons for refusing to participate.   

For each experimental group, we will report the following information: 

• Demographic characteristics (as captured by the non-validated, socio-demographic 

survey); 

• Proportion of participants answering Yes to any of the Whooley questions during the 

baseline assessment; 

• Proportion of participants scoring at each interval of the EPDS: between 0 and 9 

points; between 10 and 12 points; and 13 points or above during the baseline 

assessment; and 

• Proportion of participants scoring 1 or more points on question 10 of the EPDS 

during the baseline assessment  

Inferential statistics 

We will compare the Retrospective and Momentary assessment and the Retrospective 

assessment experimental groups for differences in adherence rates, drop-out rates and 

timeliness of data completion. For this we will use a t-test or the non-parametric equivalent. 

We will compare acceptance between the two experimental manipulations by assessing 

differences in participants’ rankings to those questions on a 7-point Likert scale of the post-

study acceptance survey. We will also conduct a thematic analysis of the open-ended 

questions of this survey. 

In relation to the momentary assessments, we will examine the distribution of delays 

between the time of notification and time of report in order to assess the effect of this 

delay on the ecological validity of reports. 

We will analyse usage patterns through regression modelling of log data. We will analyse 
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participants momentary and retrospective assessments through time-based analyses or 

multi-level modelling.[33,34] We will attempt to compare if the momentary assessments 

had any effect on the retrospective assessments by comparing the EPDS responses given on 

Day 1 to those given on Day 6.  

timeline 

We expect participant recruitment to start in January 2017, and the last follow up to take 

place in August/September 2017 (assuming a recruitment period of 2 months and a half).  
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CONCLUSION 

This study addresses an important area of unmet clinical need, with direct and indirect 

consequences for mothers, children, their families, health systems and society. This study 

will contribute to the growing body of evidence concerning the role of mobile technologies 

for the support of mental health. Similarly, it will generate baseline information concerning 

the acceptability of an EMA sampling protocol (in term of its duration, frequency and 

intensity) to women attending antenatal care. This study will also evaluate participant 

engagement with the technology and their adherence to a pre-specified sampling protocol; 

both of which influence the completeness of the data needed by clinicians to inform their 

decisions. In addition, this study will identify some of the implementation issues that might 

arise when we attempt to deploy mobile technologies in clinical settings, which could affect 

their successful adoption.  

In this work, we have maintained a focus on antenatal depression. Mental health during 

pregnancy however, is more complex. Disorders such as anxiety and post-traumatic stress 

disorder are also amongst the most common disorders during this period. Moreover, 

pregnant women who are exposed to certain risk factors or triggers (e.g., domestic violence, 

social isolation, minority groups, and low-income) are at increased risk of suffering from any 

of these mental health problems. Although we have not been able to focus on all these 

issues, we believe that the findings from this feasibility study will produce important lessons 

that could enable us to design and develop similar technologies and appropriate strategies. 

We aim to recruit participants from diverse backgrounds, and across multiple settings and 

geographical areas within England, and to focus on how such technologies can be 

embedded within existing antenatal care pathways, in order to support the existing patient-

midwife relationship.    

The findings from this and from a previous feasibility study[19] will inform a larger trial 

evaluating the integration of mobile technologies into routine antenatal pathways, and their 

potential impact on clinical outcomes.  

 

 

 

Page 19 of 57

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review
 only

ETHICS AND DISSEMINATION 

This study has been reviewed and approved by the National Research Ethics Service (NRES) 

Committee South East Coast – Surrey on 15 April 2016 as a notice of substantial amendment 

to the original submission (09 July 2015) under the Research Ethics Committee (REC) 

reference 15/LO/0977.  

This study is being sponsored by Imperial College London under the reference number 

15IC2687 and has been included in the UK Clinical Research Network (CRN) Study Portfolio 

under the Central Portfolio Management System (CPMS) number 19280.  

Lastly, this study protocol has been registered in ClinicalTrials.gov under the identifier 

NCT02516982 (as required by the REC).  

The findings of this study will be disseminated through academic peer-reviewed 

publications, poster presentations and abstracts at academic and professional conferences, 

discussion with peers, and social media. The findings of this study will also inform the PhD 

theses of Jose Marcano Belisario and Kevin Doherty.  
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Figure 1. BrightSelf - Check Back (screenshot)  
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Figure 2. BrightSelf - Check In (screenshot)  
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Figure 3. Sampling protocols for the retrospective plus momentary assessments and for the retrospective 
assessments  
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Appendix	1.	Baseline	assessments	
Socio-demographic	survey	

• What	is	your	age	group?	
o 18	to	22	years	
o 23	to	27	years	
o 28	to	32	years	
o 33	to	37	years	
o 38	years	or	older	

• How	would	you	describe	your	race	or	ethnicity?	
o White	

§ British	
§ Irish	
§ Other	

o Mixed	
§ White	and	Black	Caribbean	
§ White	and	Black	African	
§ White	and	Asian	
§ Other	

o Asian	or	Asian	British	
§ Indian	
§ Pakistani	
§ Bangladeshi	
§ Other	

o Black	or	Black	British	
§ Caribbean	
§ African	
§ Other	

o Chinese	
o Other	
o Prefer	not	to	say	

• What	is	your	relationship	status?	
o Single	
o Married/In	a	civil	partnership	
o Living	with	partner	
o Divorced/Civil	partnership	that	has	been	dissolved	
o Widowed	
o Separated	
o Prefer	not	to	say	

• What	is	your	employment	status?	
o Employed,	full-time	
o Employed,	part-time	
o Self-employed	
o Not	employed,	looking	for	work	
o Not	employed,	not	looking	for	work	
o Disability/Not	able	to	work	
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• What	is	your	highest	level	of	education?	
o Postgraduate	–	PhD/Doctorate	
o Postgraduate	–	Masters	degree	
o University	or	college	degree	
o University	or	college	qualification	below	degree	level	
o A	Levels	or	equivalent	
o GCSE	or	equivalent	
o Other	
o None	of	these	

• Do	you	own	a	smartphone	(for	example,	an	iPhone	or	Samsung	phone)?	
o Yes	
o No	

• Do	you	own	a	tablet	computer	(for	example,	an	iPad)?	
o Yes	
o No	

• How	many	times	have	you	been	pregnant	(please	count	your	current	pregnancy)?	
o 1	
o 2	
o 3	
o 4	or	more	

• How	many	children	have	you	given	birth	to?	
o 0	
o 1	
o 2	
o 3	or	more	

• When	is	your	baby	due?	(please	indicate	month	and	year)	
• Have	you	ever	been	diagnosed	with	depression?	

o Yes	
o No	

Whooley	questions	

• Over	 the	 past	 month,	 have	 you	 been	 bothered	 by	 feeling	 down,	 depressed	 or	
hopeless?		

o Yes	
o No	

• Over	the	past	month,	have	you	been	bothered	by	having	little	interest	or	pleasure	in	
doing	things?	

o Yes	
o No	

Edinburgh	Postnatal	Depression	Scale	

As	you	are	pregnant	or	have	recently	had	a	baby,	we	would	like	to	know	how	you	are	feeling.	Please	
check	the	answer	that	comes	closest	to	how	you	have	felt	IN	THE	PAST	7	DAYS,	not	just	how	you	feel	
today.	

In	the	past	7	days:	
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1. I	have	been	able	to	laugh	and	see	the	funny	side	of	things	
a. As	much	as	I	always	could	
b. Not	quite	so	much	now	
c. Definitely	not	so	much	now	
d. Not	at	all	

2. I	have	looked	forward	with	enjoyment	to	things	
a. As	much	as	I	ever	did	
b. Rather	less	than	I	used	to	
c. Definitely	less	than	I	used	to	
d. Hardly	at	all	

3. I	have	blamed	myself	unnecessarily	when	things	went	wrong	
a. Yes,	most	of	the	time	
b. Yes,	some	of	the	time	
c. Not	very	often	
d. No,	never	

4. I	have	been	anxious	or	worried	for	no	good	reason	
a. No,	not	at	all	
b. Hardly	ever	
c. Yes,	sometimes	
d. Yes,	very	often	

5. I	have	felt	scared	or	panicky	for	no	very	good	reason	
a. Yes,	quite	a	lot	
b. Yes,	sometimes	
c. No,	not	much	
d. No,	not	at	all	

6. Things	have	been	getting	on	top	of	me	
a. Yes,	most	of	the	time	I	haven’t	been	able	to	cope	at	all	
b. Yes,	sometimes	I	haven’t	been	coping	as	well	as	usual	
c. No,	most	of	the	time	I	have	coped	quite	well	
d. No,	I	have	been	coping	as	well	as	ever	

7. I	have	been	so	unhappy	that	I	have	had	difficulty	sleeping	
a. Yes,	most	of	the	time	
b. Yes,	sometimes	
c. Not	very	often	
d. No,	not	at	all	

8. I	have	felt	sad	or	miserable	
a. Yes,	most	of	the	time	
b. Yes,	quite	often	
c. Not	very	often	
d. No,	not	at	all	

9. I	have	been	so	unhappy	that	I	have	been	crying	
a. Yes,	most	of	the	time	
b. Yes,	quite	often	
c. Only	occasionally	
d. No,	never	

10. The	thought	of	harming	myself	has	occurred	to	me	
a. Yes,	quite	often	
b. Sometimes	
c. Hardly	ever	
d. Never	
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BRIGHTSELF

Welcome Guide (Arm 2)

Version1.0 - 6 Jul 2016
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Hello, and thank you for collaborating with 
this study to test the feasibility of 
BrightSelf, an application for the 
assessment of psychological wellbeing 
during pregnancy.

This application and study are the result of a 
collaboration between Imperial College 
London and Trinity College Dublin.

Here you will find a quick explanation of 
BrightSelf, the value it provides to 
participants, and guidelines for recruitment. 

The following section answers any questions 
the user may have and might be of use to 
you during recruitment.

Welcome
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Questions 
Answered

Page 35 of 57

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review
 only

BrightSelf is a new mobile app designed to 
help women develop a picture of their 
psychological wellbeing during pregnancy.
 
Researchers at Imperial College London and 
Trinity College Dublin are currently assessing 
the engagement of mothers-to-be with 
BrightSelf. In future, we hope to assess the 
value of the app to improve the wellbeing of 
mothers-to-be and communication between 
women and their healthcare providers.

By checking in you can capture your mood, 
sleep, energy and more in the moment. By 
checking back, BrightSelf allows you to build 
a picture of your wellbeing over the past 
week. BrightSelf also provides the ability to 
interact with your data, information on 
wellbeing and research, sources of 
professional support, and an ideas machine, 
your personal source for a pick-me-up!

What is BrightSelf?
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BrightSelf is here for you to use in any way 
you find useful. You can make self reports 
according to a schedule you determine for 
yourself or simply as often as you feel 
useful. We have tried to design BrightSelf so 
that it is quick and easy to use and 
ultimately supports your needs.

As part of our research to examine the 
value of BrightSelf and technologies for the 
report of psychological wellbeing, you will be 
prompted infrequently over the course of 6 
months to check and and check back using 
the application. 

These prompts will appear as notifications on 
the front screen of your phone or as a banner 
appearing at the top.

What is expected of users?
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These reports will be used entirely 
anonymously to inform our research and we 
would greatly appreciate if you could 
respond to the requests as accurately and 
timely as possible. At the end of this 
period you may then also be asked to 
complete a short questionnaire detailing your 
thoughts on the experience.

Through your feedback, and by examining, 
anonymously and securely, these responses, 
we hope to move towards improving the 
experience of all around the time of 
pregnancy.

The next section provides a quick guide to 
the installation and use of BrightSelf.
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A Quick Guide
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To use BrightSelf, the first step is to 
download the app to a phone by visiting 
the appropriate app store.

The Apple App Store Icon

The Android Play Store Icon
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You can then search the store for 
BrightSelf. Look for the app icon and when 
you find it, choose to install it. It’s free!
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When you first open BrightSelf you will need 
to register a new user. 

You may first be asked whether you wish to 
receive push notifications from BrightSelf. 

If asked, please accept to do so!
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A 9-digit UserID provided by the 
researchers. Please enter this carefully.

The user’s Firstname only (without 
numbers or spaces)

A 4-digit PIN of the user’s choosing 
which will allow her to login in the 
future. Please ensure to pick a pin 
which will not be forgotten!

Enter this PIN a second time to 
ensure a match.

In order to register, an internet connection 
(Wifi or mobile internet) is required. Once the 
device is connected, the user simply needs to 
enter the following information;

On clicking register, the system will then 
register the user for the study in several 
seconds. That’s it, you’re ready to explore 
BrightSelf!
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On the home screen, the syncing button 
shows whether your most recent reports have 
been uploaded, anonymously and securely, 
to our server for inclusion in our research. 
You can navigate through the app using the 
navigation bar located at the bottom of the 
screen. 
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Checking in allows you to note how you are 
feeling right now by very quickly rating your 
mood, sleep, worry, enjoyment and energy.
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Checking back allows you to make note of 
your wellbeing over the past week by 
answering 10 questions which are normally 
used by clinicians to assess mood during 
pregnancy.
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The ideas machine is there to provide that 
pick-me-up we all need from time to time. 
Remember however, that BrightSelf is not 
intended as a replacement for professional 
help. If at any point you feel that you need 
extra support, please do contact your GP or 
midwife. 
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The extras section contains information 
about BrightSelf, wellbeing, and our 
research. Here you will also find additional 
sources of professional support should you 
need them. 
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Under My Data you can interact with a plot 
of all your previous responses, allowing you 
to examine your reports over time, and 
empowering you to take control of your own 
wellbeing. Please note however, that these 
graphs do not represent any proven clinical 
value. 
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Finally, please note that you will receive 
infrequent notifications over the next 6 
months which will request you to check in 
and check back. How these notifications 
appear will depend upon your device and 
some examples are shown below.

Android Notification
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Apple Notification
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Please note that the user’s data is captured 
anonymously throughout the duration of the 
study and transferred to our servers using a 
secure connection.

No-one outside the research team will have 
access to the user’s data. Any data gathered 
will be used for research purposes only.

This app is not intended to substitute the 
woman’s care in any way but only to 
complement it. Please inform the user that 
if at any point she feels the need for extra 
support to contact her GP or midwife.

If any user’s responses do indicate that she is 
struggling and might benefit from extra 
support, the system will alert the research 
team who will then contact the local research 
team to follow up.

Administrative Notes
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At all times, our primary concern is with 
the user’s wellbeing, privacy, and security. 

Should you or any user have questions at 
any time please don’t hesitate to contact 
us at help@brightselfresearch.org

Thank you once again for your 
participation and we hope you find 
participating in BrightSelf a valuable 
experience!

Contact
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Appendix	3.	Momentary	and	contextual	questions	
Momentary	questions	

1. I	feel…	
a. Great	
b. Good	
c. Ok	
d. Not	good	
e. Not	good	at	all	

2. How	rested	do	I	feel?	
a. Very	rested	
b. Somewhat	rested	
c. Neither	rested	nor	tired	
d. Somewhat	tired	
e. Very	tired	

3. How	worried	do	I	feel?	
a. Very	worried	
b. Quite	worried	
c. Somewhat	worried	
d. A	little	worried	
e. Not	at	all	worried	

4. Am	I	enjoying	myself?	
a. A	lot	
b. Quite	a	lot	
c. Somewhat	
d. Not	much	
e. Not	at	all	

5. How	energetic	do	I	feel?	
a. Very	energetic	
b. Fairly	energetic	
c. Moderately	energetic	
d. Not	very	energetic	
e. Not	at	all	energetic	

	
Contextual	questions	

1. Right	now,	I	am…	
a. At	home	
b. At	work	
c. At	the	shops	
d. Outside	
e. At	a	Café	or	Restaurant	
f. In	Transport	
g. At	a	Friend’s	or	Family	
h. In	a	Clinic	
i. Other	

2. Right	now,	I	am…	
a. Relaxing	
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b. Working	
c. Shopping	
d. Looking	After	Others	
e. Eating	or	Drinking	
f. Travelling	
g. Exercising	
h. Waiting	
i. None	
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Appendix	4.	Post-study	acceptance	survey	
Please	rate	your	agreement	with	the	following	statements	with	respect	to	this	system:	

1. This	app	is	easy	to	use	
• Strongly	agree	–	Strongly	disagree	(7-point	Likert	Scale)	

2. I	learned	to	use	this	app	quickly	
• Strongly	agree	–	Strongly	disagree	(7-point	Likert	Scale)	

3. I	would	recommend	this	app	to	a	friend	
• Strongly	agree	–	Strongly	disagree	(7-point	Likert	Scale)	

4. I	would	repeat	the	experience	of	using	this	app	
• Strongly	agree	–	Strongly	disagree	(7-point	Likert	Scale)	

5. I	found	using	this	app	an	engaging	experience	
• Strongly	agree	–	Strongly	disagree	(7-point	Likert	Scale)	

6. I	found	the	assessments	useful	
• Strongly	agree	–	Strongly	disagree	(7-point	Likert	Scale)	

7. I	was	asked	to	provide	reports:	
• Much	too	infrequently	
• Too	infrequently	
• The	right	amount	
• Too	frequently	
• Much	too	frequently	

8. The	experience	of	using	this	app	met	my	needs:	
• Strongly	agree	–	Strongly	disagree	(7-point	Likert	Scale)	

9. What	were	your	motivations	in	using	this	app?	
10. What	did	you	like	the	most	about	the	experience	of	using	this	app?	
11. What	did	you	like	least	about	the	experience	of	using	this	app?	
12. How	would	you	improve	the	experience	of	using	this	app?	
13. Do	you	have	any	other	comments	that	you	would	like	to	make?	

To	be	answered	by	those	participants	allocated	to	the	retrospective	plus	momentary	assessment	
strategy:	

14. I	found	it	useful	to	compare	reports	made	right	now	with	those	made	over	the	past	7	days:	
• Strongly	agree	–	Strongly	disagree	(7-point	Likert	Scale)	
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