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Structured Abstract 

Scope 

Bipolar Disorder (BD) is a debilitating and costly illness. Medication non-

adherence is common within this population, relapse rates are high, and the course of 

illness is typically marked by episodic recurrence. Accordingly, identifying the 

predictors of relapse is a valuable research pursuit. Previous research indicates that 

individuals with BD can retrospectively identify the early warning signs (EWS) that 

precede an affective episode, however there is potential for objective tools to facilitate 

this process. The ‘Social Zeitgeiber’ theory underlying Interpersonal Social Rhythm 

Therapy (IPSRT) for BD, asserts that destabilisation in a person’s environmental and 

social rhythms, such as physical activity (PA) levels, can precipitate episode relapse 

through the disruption of biological rhythms. Increases and decreases in activity have 

been identified as common EWS of mania and depression respectively. Research also 

suggests that there are therapeutic benefits of implementing regular PA within this 

population. Thus, PA represents a marker of interest, with a pronounced increase or 

decrease in activity levels potentially indicative of an impending shift in mood. 

Preliminary research using objective measures indicates that technology may be able to 

detect change in a person’s PA patterns prior to affective episodes, and is consistent 

with self-report data provided by patients.  

Purpose 

The current study aimed to investigate whether PA is predictive of elevated or 

depressed mood states in BD. Importantly, we sought to explore the potential for 

harnessing consumer-grade technology as an objective means of detecting symptom 

change in BD, thereby enhancing current capacity to offer early intervention before the 

recurrence of a full affective episode. 
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Methodology 

Participants were 10 individuals (9 females) diagnosed with BD I (n=4) or II 

(n=6). Participants were provided with a Fitbit Charge HR for continual wear, and 

assessed in-person at three time-points (baseline, 1-week, and 3-months) over the course 

of three months. At each assessment, participants completed three standardised 

measures including the Bipolar Depression Rating Scale (BDRS), the Young Mania 

Rating Scale (YMRS) and the International Physical Activity Questionnaire Short-Form 

(IPAQ-SF). Participants also completed a brief weekly mood assessment delivered by 

an online survey platform (LimeSurvey). Data on participants’ PA (daily step count) 

were extracted from the Fitbit website, and analysed using linear mixed modelling to 

explore the relationship to their corresponding weekly mood state. Overall average step 

count for the current sample was also compared to Australian general population data. 

Lastly, several Fitbit variables were compared to the self-report measure of PA (IPAQ-

SF). 

Results 

Increased step count was shown to be predictive of self-rated elevated mood states 

(although the effect size was small), and the relationship between decreased step count 

and depressive mood states was approaching statistical significance. Results indicated 

there was no significant difference in PA (measured by average daily step count) 

between the current clinical sample and the non-clinical Australian population. There 

was no evidence of a relationship between the subjective (IPAQ-SF) and objective 

(Fitbit Charge HR) measures of PA in the current sample. 

Conclusions and Implications 

 Consistent with the literature, these findings suggest that increased PA precedes 

elevated mood states in BD. Additionally, there was a trend in the expected direction 
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indicating that reduced PA may also precede depressive mood states. These findings 

offer tentative support for the use of objective activity trackers as a means of inferring 

symptom status in BD. Technology could enhance clinical practice by offering real-time 

data to clinicians and patients, enabling forewarning of a mood episode in BD, and 

therefore facilitating timely intervention. The high compliance rates that were found, 

indicate the Fitbit Charge HR is an acceptable means of monitoring PA within this 

population. However, the current study was limited by small sample size and short 

duration of data collection. Future research is necessary to replicate and strengthen these 

findings, and ultimately test the feasibility and acceptability of incorporating PA 

monitoring as a facilitator to clinical intervention. 

 

Keywords: Bipolar disorder, Fitbit Charge HR, physical activity, mood state, 

depression, elevation, objective monitoring 
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Critical Literature Review 

 A diagnosis of Bipolar Disorder (BD) carries with it a significant health burden 

for both the individual and society, and there is great impetus to improve psychological 

treatment for the disorder and reduce the frequency of episodic relapse. The following 

literature review will provide an overview of BD, and explore the potential for 

predicting affective change through the recognition of certain early warning signs 

(EWS), and specifically, physical activity (PA). Accordingly, the literature on PA as it 

relates to BD will be explored, including the therapeutic impact of PA upon 

symptomology, and the implications of research that has investigated activity behaviour 

as it relates to mood states and the course of illness, particularly prior to episode 

recurrence. Further, we will explore how technological advances are increasing our 

capacity to utilise PA as an illness indicator.  

Bipolar Disorder 

 Bipolar Disorder (BD) is a psychiatric illness characterised extreme affective 

dysregulation, such that the individual oscillates between varying levels of elevated and 

depressive moods, and euthymia (Barlow, 2014). Mania, which is characterised by a 

persistently elevated or irritable mood, increased goal-directed activity, risk-taking 

behaviour, and altered cognition, such as a sense of grandiosity, is the defining 

characteristic of the subtype BD I. According to the Diagnostic and Statistical Manual 

of Mental Disorders (DSM-5; American Psychiatric Association (APA), 2013), a person 

meets criteria for BD I if they have experienced at least one lifetime episode of mania, 

during which the symptoms lasted for a minimum of seven days, resulted in 

hospitalisation, or included psychotic features. Hypomania is considered a briefer and 

milder form of mania, characterised by similar symptoms, although lasting for four 

consecutive days, without hospitalisation. It is common for individuals with BD I to 
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have also experienced hypomania and/ or a major depressive episode, although these are 

not required for diagnosis. Comparatively, a diagnosis of BD II requires the incidence 

of both a hypomanic as well as a major depressive episode, the latter of which is 

primarily characterised by depressed mood, or an overall loss of interest or pleasure in 

activities, as well as weight and sleep loss, attention and psychomotor disturbances, and 

feelings of worthlessness, guilt, death or dying (APA, 2013). 

 The lifetime prevalence estimates for BD I and BD II are 0.6% and 0.4%, and the 

mean age of onset is 18.4 years and 20.0 years, respectively (Merikangas et al., 2011). 

Often, there is a significant time lag before receiving a diagnosis of BD, with many 

patients initially presenting in a depressed mood, leading to their being misdiagnosed 

with unipolar depression (Hirschfeld, Lewis, & Vornik, 2003). Bipolar Disorder is 

highly comorbid with other psychiatric diagnoses, particularly anxiety (Merikangas et 

al., 2007), substance use (Regier et al., 1990) and personality disorders (Fan & Hassell, 

2008), and it is estimated that 10-15% of patients will die by suicide (Goodwin & 

Jamison, 2007). The course of illness is marked by episodic recurrence, with 80% of 

individuals experiencing relapse 5-7 years after onset (Anderson, Haddad, & Scott, 

2012). It is suggested that most people continue to experience a polyphasic course of the 

disorder, with the median duration of mood episodes in BD I estimated to be 13 weeks 

(Solomon et al., 2010). The frequency of relapse is elevated in BD partly due to 

medication non-adherence, with rates ranging from 20–60% (Colom, Vieta, Martinez-

Aran, Reinares, & Gasto, 2000; Keck, McElroy, Strakowski, Bourne, & West, 1997; 

Scott & Pope, 2002). Predictors of non-adherence include: lack of insight into the 

illness, maladaptive or inaccurate beliefs about medication usage, and low family 

support, all of which are targets for change during adjunctive psychotherapy (Colom, 

Vieta, Tacchi, Sánchez-Moreno, & Scott, 2005). Medication non-adherence is costly on 
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both an individual and societal level, since these patients are more likely to become 

unwell and require hospitalisation (Svarstad, Shireman, & Sweeney, 2001).  

John Cade is credited with leading a major medical advancement in the use of 

lithium to treat mania in 1949 (Cade, 1949), and in 1970, it was approved for treating 

manic episodes by the US Food and Drug Administration (Johnson & Gershon, 1999). 

There has been significant development in the pharmacological treatment for BD since 

that time. Although considered the first-line treatment, there remain limitations to 

pharmacological approaches for BD, including that these are often insufficient for 

preventing relapse (Gitlin, Swendsen, Heller, & Hammen, 1995), and that many 

individuals experience suboptimal functioning between episodes, despite medication 

adherence (Judd et al., 2005). It is recommended in treatment guidelines for BD that 

psychosocial intervention be offered as an adjunct to mood stabilising medication, 

particularly during the maintenance phase of the disorder to minimise the risk of 

episode recurrence (e.g., Malhi et al., 2015; NICE, 2014). One example is Interpersonal 

Social Rhythm Therapy, described below (IPSRT; Frank, Swartz, & Boland, 2007). 

In a review of the literature, Michalak, Yatham, and Lam (2005) found that 

quality of life for people with BD is markedly impaired, with many experiencing 

subsyndromal mood symptoms even when considered to be clinically euthymic. 

Further, while most experience symptomatic recovery following first-episode 

hospitalisation (they no longer meet diagnostic criteria for an episode), a far smaller 

proportion experience full functional recovery (i.e., they return to their premorbid level 

of occupational and residential functioning; Tohen et al., 2000). Predictors of poor 

outcome in BD include: longer periods of hospitalisation, longer duration of illness, and 

greater number of episodes (Keck et al., 1998). Physical health outcomes for individuals 

with BD are poor, with high rates of cardiovascular (Krishnan, 2005) and metabolic 
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(Silarova et al.) disease, obesity (Elmslie, Mann, Silverstone, Williams, & Romans, 

2001), and premature mortality (Roshanaei-Moghaddam & Katon, 2009). Evidently, 

timely identification of the first and subsequent mood episodes within BD is crucial for 

facilitating timely intervention, thereby minimising the person’s psychosocial and 

medical impairment, and maximising their long-term chance of recovery.  

Aetiology 

 Research indicates there is a strong genetic predisposition (McGuffin et al., 2003) 

as well as neurobiological factors underpinning the development of BD (Alsuwaidan & 

McIntyre, 2009). Additionally, both distal and proximal psychosocial factors have been 

identified as predictors of onset and progression in the bipolar spectrum disorders 

(Alloy, Abramson, Urosevic, Bender, & Wagner, 2009), for example, a temperament 

characterised by hypersensitivity in the Behavioural Approach System (BAS). The BAS 

is thought to regulate a person’s approach motivation and reward responsiveness, and 

the BAS dysregulation model asserts that for vulnerable individuals, fluctuations in 

activation of this system manifest in the behavioural symptoms characteristic of BD 

(Depue & Iacono, 1989; Urošević, Abramson, Harmon-Jones, & Alloy, 2008). That is, 

an individual in a highly activated BAS state will likely display the energetic, goal-

striving symptoms of mania, while deactivation is exhibited by anhedonia, decreased 

approach behaviour, and energy reduction; each characteristic symptoms of depression. 

It is suggested that activation is triggered by relevant environmental stimuli, such as 

reward incentives (activating), or failure/loss of reward (deactivating; Alloy et al., 

2009). Related theoretical approaches have focused on the impact of life events and 

social factors upon the development of affective episodes, via their interaction with a 

person’s internal biological rhythms (Frank et al., 2007; Malkoff-Schwartz et al., 2000). 

These provide the theoretical basis for the current review. 
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Interpersonal and Social Rhythm Therapy 

 Bipolar Disorder is often described as a ‘cyclical’ illness, due to the affective 

fluctuations by which it is characterised. Indeed, instability has been termed the 

hallmark feature of BD (Goodwin & Jamison, 2007). Building on this, research has 

sought to elucidate the possible association between instability in circadian rhythms and 

the occurrence of mood episodes among individuals with the disorder. Much of the 

body’s internal environment is governed by the circadian timing system, including 

sleep/wake cycles and body temperature. This biological circuitry is cued by external 

environmental events (known as “Zeitgebers”) such as sunlight, which entrain the 

body’s circadian clock to stimulate endogenous processes that regulate human 

behaviour, such as sleeping and eating patterns, on a 24-hour cycle (Reppert & Weaver, 

2002). Frank et al. (2007) suggest that in addition to natural environmental zeitgebers, 

social and lifestyle factors also play a role in regulating our biological rhythms. The 

Social Zeitgeber theory, which underpins IPSRT and was originally proposed in 

depression research (Ehlers, Frank, & Kupfer, 1988; Ehlers, Kupfer, Frank, & Monk, 

1993), accounts for a person’s vulnerability to mood episodes as follows: life events or 

zeitstörers (time disturbers), such as moving away from home to attend university, 

cause a disturbance in a person’s social rhythms (e.g., changed social schedule and 

reduced sleep), in turn disrupting their circadian cycle. Whilst in a typically healthy 

individual, these rhythms would soon re-calibrate, the theory suggests that for people 

with mood disorders, the adjustment is more challenging, and that desynchronisation is 

sufficient to precipitate deterioration into a mood episode (Frank et al., 2007; Nusslock 

& Frank, 2012). Regularity in a person’s daily social rhythms, including physical 

activity, is thought be protective against episode recurrence. This theory is supported 

empirically, for example, significantly more socially disruptive or severely threatening 
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life events were reported by subjects as occurring within 8-20 weeks prior to a manic 

episode (Malkoff-Schwartz et al., 2000). Similarly, social rhythm irregularity was 

predictive of both depressive and manic first episodes in a large sample of 

undergraduates with Cyclothymia or Bipolar II disorder (Shen, Alloy, Abramson, & 

Sylvia, 2008). From this theoretical perspective, it follows that incorporating a focus on 

social rhythm stabilisation may enhance the treatment effectiveness for BD. 

 Interpersonal Social Rhythm Therapy has two primary objectives. First, the 

therapist works with the client to evaluate and establishing regularity in their daily 

schedule, including when they sleep, wake up, exercise, and eat meals. This behavioural 

process increases the patient’s awareness of their sensitivity to social rhythm disruption. 

Second, the therapy seeks to improve the quality of the clients’ relationships, and to 

reduce interpersonal stress (Nusslock & Frank, 2012). Studies suggest that IPSRT 

provided in the acute phase of BD (alongside pharmacotherapy) is effective in 

prolonging the interval before recurrence when compared with Intensive Clinical 

Management (Frank et al., 2005); in yielding faster recovery rates when compared 

against Collaborative Care (Miklowitz et al., 2007); and in reducing manic and 

depressive symptoms among adolescents over a 20-week period (Hlastala, Kotler, 

McClellan, & McCauley, 2010). 

Early Warning Signs 

 Evidence suggests that individuals with BD can reliably recognise and report their 

own Early Warning Signs (EWS; Jackson, Cavanagh, & Scott, 2003; Keitner et al., 

1996; Lam & Wong, 1997), often manifesting as attenuated forms of the imminent 

mood episode. The most common EWS of mania include a reduced need for sleep and 

increase in activity, energy, and self-worth; whereas a potential decline into depression 

is signalled by a loss of interest in activities, and increased worries and feelings of 
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sadness (Lam & Wong, 1997, 2005; Molnar, Feeney, & Fava, 1988; Smith & Tarrier, 

1992). However, there is significant inter-individual variation both in terms of the type 

of symptoms and duration of ‘prodrome’ (the symptomatic period before an initial or 

recurrent mood episode), illustrating the idiosyncrasy of the bipolar profile, which poses 

a challenge for research in attempting to capture what is common across the board. A 

recent meta-analysis found that subthreshold symptoms were apparent for between 0.5 – 

1.3 months prior to episode recurrence (Van Meter, Burke, Youngstrom, Faedda, & 

Correll, 2016). The most commonly reported symptom before a recurrent manic episode 

was “too much energy,” reported by 51% of overall participants, while hyperactivity 

and over-productive/ goal-directed behaviour were reported by 30% and 27% 

respectively. The most common symptom preceding depressive episodes were thoughts 

of suicide (40%), while fatigue affected 24% (Van Meter et al., 2016).  

 In line with the principles of IPSRT, many people report using a variety of self-

management strategies to optimise their wellbeing, including: the maintenance of 

balanced sleep, diet, rest and exercise patterns; reflective and meditative practices such 

as yoga and meditation; connection with friends and family; and volunteer work 

(Murray et al., 2011). A regular self-monitoring practice is reported as a much-valued 

strategy, enabling an individual to develop an awareness of what represents a decline in 

functioning for them personally. In one qualitative study, participants reported they 

engage in regular monitoring of their mood, energy levels, and degree of engagement in 

social and physical activities, with notable changes in each domain usually indicative 

they are becoming unwell (Murray et al., 2011). Subjects could then enact a pre-

prepared plan, such as seeking support from their treating professional, adjusting 

medication, or engaging in personal wellness strategies, thereby minimising the 

likelihood of progression into a full episode or, where this was inevitable, engaging in 
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treatment at the earliest stage possible. Modifying behaviour in response to EWS, for 

example by actively decreasing one’s goal-directed activity, reduces the risk of relapse 

compared to individuals who do not respond in this way (Lam, Wong, & Sham, 2001). 

Furthermore, EWS interventions have been shown to result in a longer duration until 

episode recurrence, and lower proportion of people requiring hospitalisation (Morriss et 

al., 2007). 

 Evidently, people with BD can become adept at recognising their signature profile 

of illness. Such information is invaluable to both clinician and patient for the purpose of 

minimising the severity of an imminent episode and enhancing day-to-day functioning 

during periods of euthymia, when subsyndromal symptoms may still be apparent (Fava, 

1999). Indeed, published treatment guidelines for BD recommend a detailed assessment 

of the triggers to previous episodes and patterns of relapse is incorporated into 

assessment in secondary care, and that a tailored risk management plan is developed, 

using the person’s own coping strategies when encountering their EWS (National 

Institute for Health and Care Excellence (NICE), 2014). However, despite that 

prodromal symptoms can be reliably identified, relapse rates remain elevated in this 

population (Gitlin et al., 1995). Lam and Wong (2005) remark that it can be difficult to 

distinguish prodromal and residual symptoms, or from those of a full episode. Further, 

some evidence suggests that certain people are reluctant to act when noticing the signs 

of mania, since these are often experienced as positive events (Lam & Wong, 1997). It 

appears that subjectively monitoring symptoms may not always suffice to successfully 

identify an impending episode or trigger the appropriate intervention. Notably, the 

majority of studies that consider prodromal symptoms are retrospective in nature, 

reflecting possible methodological limitations due to recall bias or limited insight. There 
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is a need for further prospective research into the prodromal symptoms that can be 

objectively monitored and identified by the individual as they occur in real time.  

Physical Activity 

 In line with the principles of IPSRT, achieving stability in one’s daily routines 

may be protective against becoming unwell in BD. Accordingly, a significant routine 

lifestyle factor to consider is physical activity (PA), defined as “any bodily movement 

produced by skeletal muscles that results in energy expenditure” of which exercise is 

considered a subset (Caspersen, Powell, & Christenson, 1985, p. 126). The benefits of 

regular PA are well documented and manifold. A large systematic review collating 

longitudinal studies found a significant relationship between reduced levels of PA and 

increased risk of obesity, cardiovascular disease, and Type 2 Diabetes mellitus, and that 

PA is likely a protective factor against the development of dementia (Reiner, Niermann, 

Jekauc, & Woll, 2013). Additionally, PA is associated with improvements in 

depression, anxiety, and health-related quality of life (Penedo & Dahn, 2005; 

Rosenbaum, Tiedemann, Sherrington, Curtis, & Ward, 2014). Despite this, rates of PA 

within the general population remain low. The Australian Health Survey 2011-12 

(Australian Bureau of Statistics (ABS), 2013) found that Australian adults spent an 

average of 33 minutes in activity per day. Only 43% met the threshold for ‘sufficiently 

active’ as per the National Physical Activity Guidelines, which suggest that adults 

undertake 30 minutes of moderate intensity activity on most days during the week 

(Australian Government Department of Health, 2014), while complementary pedometer 

data showed that adults took an average of 7,400 steps per day, well below the 10,000 

recommended average (ABS, 2013). Importantly, individuals with mental illness are 

less likely to engage in PA as compared to healthy controls (Nyboe & Lund, 2013) or 

the general population (Ussher, Stanbury, Cheeseman, & Faulkner, 2007).  
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Physical Activity in Bipolar Disorder 

  Whilst the criteria for a manic episode in BD include “increased goal-directed 

activity or energy” and “psychomotor agitation” (APA, 2013), overall levels of PA in 

people with BD appear to be reduced compared to the general population. Elmslie et al. 

(2001) compared self-reported PA in patients with BD to matched reference subjects, 

and found that episodes of low- to moderate-intensity and high-intensity PA were 

significantly decreased in the clinical group. However, the findings were somewhat 

limited because activity data was collected retrospectively and via self-report. Similarly, 

in a cross-sectional study of patients obtaining care in the Veterans Affairs (VA) 

healthcare system, Kilbourne et al. (2007) found that patients with BD were more likely 

to report infrequent exercise levels compared to those without a mental illness, although 

the findings lack generalisability since the sample was drawn exclusively from the VA 

healthcare system. Finally, Janney et al. (2014) compared PA levels among adults with 

BD, to a sample matched by age, gender, and Body Mass Index (BMI), some of whom 

used mental health services, and others who did not. Using accelerometry, they found 

that adults with BD were significantly less active than the comparison group, and 

classified 78% of their participants with BD as sedentary. Indeed, it has been suggested 

that psychomotor retardation is a signature symptom of both the remitted and 

mild/moderate depressive states among people with BD (Faurholt-Jepsen et al., 2012). 

 Predictably, activity patterns appear to be influenced by the presence of a bipolar 

episode. From analysing baseline reports for patients with BD who participated in a 

multi-site, effectiveness study comparing first and second-generation antipsychotic 

medications, Sylvia et al. (2013) found evidence for a relationship between exercise 

frequency and mood state. Specifically, increased exercise was associated with a greater 

number of days spent manic in the past year, and less frequent weekly exercise was 
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associated with greater severity of depression and more days spent depressed overall. 

Further, PA levels are typically affected in the preceding (or prodromal) stages of 

relapse. Studies have found that increased PA prior to a manic episode is consistently 

reported by participants with BD (Molnar et al., 1988; Smith & Tarrier, 1992; Van 

Meter et al., 2016), as well as by relatives of people with BD (Keitner et al., 1996). 

Relatedly, studies investigating bipolar depression indicate that decreased goal-directed 

activity and decreased energy are commonly reported prodromal symptoms (Keitner et 

al., 1996; Lam & Wong, 2005). Thus it appears that PA is an important marker to 

consider. 

Impact of Physical Activity in Bipolar Disorder  

  A wealth of literature suggests there are therapeutic benefits of exercise upon 

depression (Daley, 2008), however the evidence in BD is not as comprehensive. It is 

suggested that PA (at the recommended dose of 30 minutes per day) should be 

prescribed within treatment for BD, based on the neurobiological underpinnings of the 

disorder, upon which exercise is thought to exert a homeostatic effect (Alsuwaidan & 

McIntyre, 2009). Activities with an inherent rhythm, such as running, have been 

described as particularly beneficial in BD (Wright, Armstrong, Taylor, & Dean, 2012). 

Some theorists suggest that exercise may protect against circadian rhythm 

desynchronisation, either by reducing the likelihood of rhythm disruption, or 

accelerating resynchronisation following disruption, thereby regulating BD symptoms 

(Atkinson, Edwards, Reilly, & Waterhouse, 2007; Wehr & Goodwin, 1983). It follows 

that the timing of exercise relative to circadian phase may be important, indeed, in a 

small observational study, Osmani et al. (2013) found the association between mood 

and PA levels was strongest during the morning.  
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 Research has also explored the impact of PA as a therapeutic intervention for this 

disorder (Melo, Daher, Albuquerque, & de Bruin, 2016). Patients in an acute psychiatric 

ward who undertook a structured walking program significantly improved on measures 

of depression, anxiety and stress compared to pharmacotherapy treatment alone (Ng, 

Dodd, & Berk, 2007). However, the study lacked randomisation and did not control for 

confounding variables. Similarly, Hays et al. (2008) demonstrated that acute sessions of 

aerobic exercise at moderate intensity generated improvements in subjective wellbeing 

in a small clinical sample, although since wellbeing was only measured immediately 

post-exercise, the study’s long-term implications are limited. Conversely, exercise has 

been described as both helpful and potentially harmful– exerting a therapeutic effect 

during periods of depression, yet aggravating patients’ symptoms during periods of 

mania (Wright et al., 2012). Recalling the BAS dysregulation theory, it is suggested that 

exercise may be an activating trigger for excessive goal-striving, in turn, precipitating 

manic symptoms (Alloy et al., 2009). Similarly, decreased exercise has been described a 

common trigger for depressive episodes among young people with BD (Proudfoot et al., 

2012). This highlights the complex, interactive effects of PA upon bipolar 

symptomology. 

Notably, studies that explore PA in a BD population have primarily used self-

report rather than objective methods of activity monitoring, the latter of which are 

considered more precise. In clinical settings, self-report measures are inexpensive, 

easily to administer, and allow for context-specific information about the person’s 

activity habits. However, direct comparisons between self-report measures of PA with 

objective devices have produced conflicting results. For example, a systematic review 

demonstrated that the International Physical Activity Questionnaire (IPAQ), yielded 

only low to small correlations (from 0.09 to 0.39) when compared against objective 
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fitness devices, and that all estimates were below the recommended acceptable standard 

of 0.5 (Lee, Macfarlane, Lam, & Stewart, 2011). When utilised in clinical bipolar 

sample, the IPAQ underestimated total energy expenditure by almost 40% compared to 

an accelerometer (the Sensewear Armband; Vancampfort et al., 2016). The limitations 

of self-report measures lend themselves well to objective tools, as a means of 

complementing and enhancing our understanding of the role of PA in mental illness. 

 In summary, the literature indicates that PA levels are reduced in the BD 

population, hindered potentially by factors associated with the illness, such as medical 

comorbidity, social isolation and higher BMI (Vancampfort et al., 2013). Some 

evidence supports the notion that PA is an effective strategy to improve BD 

symptomatology, and according to the social zeitgeber theory, regulating one’s PA may 

also protect against episode recurrence, while excessive PA could trigger a relapse. 

Levels of PA also appear to increase and decrease prior to mania and depression 

respectively, and may therefore signal an impending episode. However, there are some 

methodological limitations apparent in the current literature, with most studies 

measuring PA using self-report rather than objective methods, thus relying upon 

subjective interpretation. There is scope to enhance our understanding of the role of PA 

in BD, using objective tools that capture data in real-time. 

Monitoring in Bipolar Disorder 

 The process of regular self-monitoring for people with BD is vital. Changes in 

mood, activity, sleep, and social stimulation are all potential markers of illness activity 

in BD, and may form part of an individual’s signature symptom profile. 

Mood. Mood monitoring is a core component of psychosocial treatment for BD, 

educating patients to track and enhance their awareness of shifting mood patterns. This 

is particularly important given evidence suggesting that a proportion of people with BD 
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do not proactively self-monitor mood (Lobban, Solis-Trapala, Symes, & Morriss, 

2011). Traditionally in clinical practice, such monitoring is performed using paper 

checklists and is often completed retrospectively, such as in CBT for BD (Basco & 

Rush, 2005). Similarly, IPSRT therapists use the Social Rhythm Metric (SRM) to 

manually track the regularity of the client’s social rhythms (Monk, Frank, Potts, & 

Kupfer, 2002; Monk, Flaherty, Frank, Hoskinson, & Kupfer, 1990). The client records 

details of their daily activities on the SRM, such as when they eat breakfast or engage in 

exercise, and the amount of social contact involved (Frank et al., 2007; Monk et al., 

1990). Using this information, the clinician identifies which lifestyle factors are 

disruptive, and collaboratively, the pair modify the client’s routines with a focus on 

stability. Although the SRM has demonstrated moderate validity and reliability (Monk 

et al., 1990), there are inherent limitations to such methods, including the possibility for 

recall bias (selectively recalling events), or user subjectivity, whereby the recall of past 

events is affected by a person’s current mental state (Ebner-Priemer et al., 2006). 

Further, these are typically time-consuming and cumbersome to complete. Increasingly, 

technological means are being developed to overcome such barriers. For example, 

technology has facilitated ecological momentary assessment (EMA), which is the 

process of repeated sampling of real-time data (e.g., assessing mood in the moment by 

asking “How are you feeling right now?”), thought to be particularly suited to those 

disorders characterised by frequent symptom variability such as BD (Ebner-Priemer & 

Trull, 2009). This method somewhat overcomes the limitations of retrospective 

reporting, and increases ecological validity. Patients also report they perceive less social 

stigma using computerised methods, and high compliance rates are observed (Schärer et 

al., 2002). Indeed, the SRM has been transformed into digital form (currently in beta 

stage), soon to be delivered via a smartphone app known as MoodRhythm (Matthews et 
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al., 2016), which the developers suggest will surmount the shortcomings of the paper 

version that are due to forgetfulness, user error, or impaired insight.  

Activity.  Advances in mobile computing have also facilitated the objective 

measurement of PA. In-built sensor technology on smartphones allows accelerometer 

data to be captured continuously and automatically, providing the user with real-time 

information, whilst minimising the laborious nature of manual entry. In a BD 

population, studies are increasingly employing smartphones to measure activity 

(Osmani et al., 2013; Puiatti, Mudda, Giordano, & Mayora, 2011). For example, the 

MONARCA (MONitoring, treatment and pRediCtion of bipolar disorder episodes) 

system, which was designed as an electronic means of self-monitoring and management 

for individuals with BD, and collects behavioural and physiological data via sensor-

enabled mobile phones. In a pilot evaluation of MONARCA, Faurholt-Jepsen et al. 

(2014) found a significant relationship between participants’ depressive symptoms and 

reduced mobility, as measured by the number of connections to mobile phone towers 

per day, indicating that subjects left the house less often when depressed. However, 

their results for activity measurements were not reported. Similarly, as part of its focus 

to capture and model a person’s social rhythms, the MoodRhythm app will continuously 

monitor PA using the inbuilt phone accelerometer, as well as the phone’s light sensor 

and microphone for collecting socialisation and sleep data (Matthews et al., 2016). 

These systems represent an innovative way to enhance self-management in BD, by 

collecting various measures of illness-related data, and using these to provide automatic 

feedback to the user. However, the activity data relies upon the smartphone, leading to 

potential inaccuracies, such as when a person is active without carrying their phone. 

Comparatively, activity trackers are typically equipped with heart rate sensors designed 
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to measure exercise intensity as well as sleep patterns, thereby offering a unique 

advantage over the smartphone. 

 Indeed, wearable fitness devices that track activity, rest and sleep patterns using 

accelerometer sensors, have enjoyed increasing popularity in the consumer market over 

the last decade (Crawford, Lingel, & Karppi, 2015). In 2016, the Fitbit models 

dominated the market, selling 5.3 million devices in the last quarter alone (International 

Data Corporation (IDC), 2016). Wearables represent a practical, accessible, and 

inexpensive tool for researchers and consumers to objectively capture patterns of 

activity data, such as classification of posture and movement, estimation of energy 

expenditure, fall detection and balance control evaluation (Yang & Hsu, 2010). Lab-

controlled studies found have that several Fitbit models demonstrate good accuracy in 

tracking the step-count of participants when compared against the manually observed 

tally (Diaz et al., 2015; Evenson, Goto, & Furberg, 2015), and were in fact superior to 

several other wearable devices (Case, Burwick, Volpp, & Patel, 2015), although, the 

accuracy of distance recording and estimated energy expenditure on the Fitbit has been 

questioned (Dooley, Golaszewski, & Bartholomew, 2017; Takacs et al., 2014). In a BD 

population, Naslund et al. (2016) demonstrated that wearables were a feasible strategy 

to support behavioural weight loss amongst people with serious mental illness. 

Increasingly, research has also harnessed actigraphy to capture activity data amongst 

people with BD, illustrating the trend towards objective measurement of illness 

symptomology (De Crescenzo, Economou, Sharpley, Gormez, & Quested, 2017). 

 However, research that has measured patterns of activity specifically as these 

relate to bipolar mood states is somewhat lacking. Faurholt-Jepsen et al. (2015) utilised 

a heart rate and movement sensor device (the Actiheart) to investigate the association 

between depression severity and levels of PA, but found no relationship between 
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psychomotor activity (measured by energy expenditure and cardio-respiratory fitness) 

and depressive symptoms among participants with BD. However, depressive symptoms 

were only collected once, and the Actiheart was worn for just 3 days. In a similar study, 

actigraphy data were retrospectively analysed for 14 weeks prior to a patient’s manic 

episode. The data revealed a pattern of change in the complexity of the multifractal 

spectra, with changes from Week 12 onward that appeared to indicate incipient mania 

and a marked increase in activity levels 5 days before hospital admission (Heath & 

Murray, 2016). Although of limited generalisability, the study nonetheless reflects 

meaningful trends in PA for detecting the onset of bipolar symptomology. 

Conclusion 

 In summary, despite advances in pharmacotherapy and psychosocial treatment for 

BD, rates of relapse remain considerably elevated within this population. Therefore, 

research that aims to improve the early detection of episodic relapse is seriously 

warranted. Given that certain early symptoms of BD, such as PA, lend themselves well 

to objective monitoring, technological advancements offer enormous potential to 

improve the way we currently assess and treat the disorder. Thus far, the large majority 

of studies on PA in BD have relied upon self-report measures, which increase the risk of 

bias or misreport. Further, there is a paucity of studies that utilise objective tools to 

capture this data, although recently the landscape is changing. Based on the literature 

reviewed herein, we suggest that future research aims to address these shortcomings, by 

monitoring the levels of PA among individuals with BD, both objectively– using 

wearable fitness technology, and subjectively– using traditional self-report. Further, 

research should seek to utilise such information to elucidate the predictive capacity of 

PA to detect symptoms that are indicative of episode recurrence in BD, such as mood 

changes into depressed or elevated states. Ultimately, research that explores how 
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popular and accessible wearable technology could be harnessed to facilitate the early 

detection of relapse and thereby improve treatment outcomes for people with BD will 

prove of great clinical significance. 
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Abstract 

Background: Previous research indicates that people with Bipolar Disorder can 

reliably identify the early warning signs preceding an affective episode, however there 

is scope for objective tools to facilitate this process. The current study aimed to 

investigate whether levels of Physical Activity (PA) are predictive of elevated or 

depressed mood states in BD. 

Methods: Levels of PA among 10 individuals with BD I (n = 4) and II (n = 6) 

were monitored using the Fitbit Charge HR over 3 months. Participants were assessed 

on three occasions (at baseline, 1-week, and 3-months), and they completed an online 

mood survey at weekly intervals. For primary analyses, participants’ mood survey 

ratings on depressed and elevated indices were compared with their average daily step 

count for approximately one-week prior. Data was analysed using linear mixed 

modelling with random effect to account for participant dependencies.  

Results: Increased step count, measured using the Fitbit Charge HR, was 

predictive of elevated mood state ratings. There was a trend indicating that decreased 

step count may be related to depressed mood states. No evidence of a relationship was 

found between the objective (Fitbit Charge HR) and subjective (IPAQ-SF) measures of 

PA. 

Limitations: This study was limited by a small sample size and short length of 

participant observation. 

Conclusions: Consistent with extant literature, these results suggest that 

increased PA precedes elevated mood states. The findings warrant further investigation 

in order to support the use of consumer-grade activity trackers in clinical practice to 

detect mood changes and facilitate early intervention. 
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Monitoring Physical Activity to predict Mood State in Bipolar Disorder 

1. Introduction 

Bipolar Disorder (BD) is a psychiatric illness characterised by fluctuations in 

affective mood states, such that individuals oscillate between varying levels of elevated 

(hypomania or mania), depressed and mixed moods, and euthymia (American 

Psychiatric Association [APA], 2013). Mania, characterised by a persistently elevated 

or irritable mood, increased goal-directed activity, risk-taking behaviour, and altered 

cognition, such as a sense of grandiosity, is present in Bipolar I Disorder (BD I), 

whereas those with Bipolar II Disorder (BD II) experience less acute, hypomanic 

episodes (Barlow, 2014). Individuals are diagnosed with BD II if they have also 

experienced at least one major depressive episode, which is common in BD I, although 

not required for diagnosis. 

Lifetime prevalence estimates for BD I and BD II are 0.6% and 0.4%, and the 

mean age of onset is 18.4 years and 20.0 years, respectively (Merikangas et al., 2011). 

There is a high rate of comorbidity with other psychiatric diagnoses, particularly anxiety 

and substance use disorders (Merikangas et al., 2007), and it is estimated that 10-15% of 

people with BD will die by suicide (Goodwin and Jamison, 2007). This population is 

vulnerable to high rates of cardiovascular (Krishnan, 2005) and metabolic disease 

(Silarova et al., 2015), and obesity (Elmslie et al., 2001). Typically, the course of illness 

is marked by episodic recurrence, with 80% of individuals experiencing relapse within 

5-7 years after onset (Anderson et al., 2012), and return to full functional recovery is 

considered to be rare (Tohen et al., 2000). Relapse is partly attributed to medication 

non-adherence, estimated to range from 20–60% (Colom et al., 2000; Keck et al., 1997; 

Scott and Pope, 2002). Given the elevated rates of relapse and associated psychosocial 

burden, being able to identify the predictors of BD episodes is crucial. 



MONITORING PHYSICAL ACTIVITY TO PREDICT MOOD 51 

1.1. Interpersonal and Social Rhythm Therapy 

Evidence suggests that pharmacological treatment alone is insufficient for 

preventing relapse in BD (Gitlin et al., 1995). As such, psychosocial interventions are 

recommended as an adjunct to medical treatment, particularly for minimising the risk of 

episode recurrence (Malhi et al., 2015; National Institute for Health and Care 

Excellence (NICE), 2014). One example is Interpersonal and Social Rhythm Therapy 

(IPSRT) developed specifically for BD (Frank et al., 2007). The Social Zeitgeber 

theory, upon which IPSRT is premised, asserts that in addition to environmental cues 

that entrain the body’s circadian clock (e.g., sunlight), the regularity of social tasks 

plays a critical role in maintaining internal biological rhythms (Ehlers et al., 1988). It is 

thought that people with BD are more sensitive to social rhythm disruption because 

their circadian rhythms do not resynchronise easily following destabilisation (Frank et 

al., 2007; Nusslock and Frank, 2012). Regularity in a person’s daily social rhythms, 

including physical activity, is thought to be protective, whereas pronounced changes in 

activity might precipitate a disruption in the person’s internal rhythms, prompting a 

recurrence of symptoms. The therapy aims to stabilise the client’s lifestyle routines, 

whilst protecting against, but also preparing for the inevitability of social stressors and 

destabilisers (Nusslock and Frank, 2012). Studies support the efficacy of IPSRT in 

prolonging the period of wellness before episodic recurrence in BD (Frank et al., 2005; 

Miklowitz et al., 2007).  

1.2. Early Warning Signs 

Evidence suggests that people with BD can reliably recognise and report their 

own Early Warning Signs (EWS) of relapse, including a reduced need for sleep prior to 

mania, and loss of interest in activity signalling depression (Jackson et al., 2003; 

Keitner et al., 1996; Lam and Wong, 1997, 2005). However, there is significant inter-
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individual variation in EWS, indicating that people have a unique profile of illness. 

Given the importance of recognising EWS for timely intervention, regular self-

monitoring is a vital practice for people with BD, allowing them to enact personal 

coping strategies. This process has been shown to reduce the risk of relapse (Lam et al., 

2001).  

Traditionally, symptom monitoring in clinical and research contexts has been 

performed using paper-based checklists, completed retrospectively (Miklowitz et al., 

2008). For example, in IPSRT, therapists use the Social Rhythm Metric (SRM) to track 

the regularity of a person’s social rhythms (Monk et al., 2002). However, there are 

limitations to such methods, such as recall bias and user subjectivity due to memory 

heuristics, and the general inconvenience of paper-based tools (Ebner-Priemer et al., 

2006). Technology has somewhat overcome these barriers by facilitating Ecological 

Momentary Assessment (EMA), which is the repeated sampling of real-time data – 

thought to be particularly suited to disorders characterised by dynamic and frequent 

symptom variability such as BD, where the person’s current affective state may impact 

their recall of mood and events (Ebner-Priemer and Trull, 2009). The majority of 

studies investigating EWS in BD are retrospective in nature, reflecting a core 

methodological limitation of the literature, and warranting further research that is 

prospective in design. 

1.3. Physical Activity in Bipolar Disorder 

Physical activity (PA) is defined as “any bodily movement produced by skeletal 

muscles that results in energy expenditure” of which exercise is a subset (Caspersen et 

al., 1985). The benefits of regular PA are well documented; including improved 

cardiovascular health, obesity, mood and anxiety symptoms, and quality of life (Daley, 

2008; Penedo and Dahn, 2005; Reiner et al., 2013). However, levels of PA are markedly 
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lower among people with BD compared to the non-clinical population, as measured by 

self-report (Elmslie et al., 2001; Kilbourne et al., 2007), and objective devices (Janney 

et al., 2014). Decreased levels of PA are likely to exacerbate the link between BD and 

poor metabolic health (Vancampfort et al., 2016a). Evidence suggests that structured 

exercise improves mental health symptoms and subjective wellbeing in people with BD 

(Hays et al., 2008; Ng et al., 2007; Sylvia et al., 2013), however, this relationship is 

complex, with some research suggesting that while exercise alleviates depression it may 

also exacerbate mania (Wright et al., 2012). Certainly, while increased psychomotor 

activity is a core diagnostic criterion for a manic episode, it is also notably one of the 

most common EWS of mania, as reported by patients (Molnar et al., 1988; Smith and 

Tarrier, 1992), and their relatives (Keitner et al., 1996). Studies report that the 

depressive prodrome is similarly characterised by reduced energy, fatigue, and activity 

(Keitner et al., 1996; Lam and Wong, 2005). It appears these EWS are attenuated forms 

of full episodic symptoms.  

Notably, studies that explore PA in a BD population have primarily used self-

report rather than objective methods of monitoring, the latter of which are considered 

more precise in capturing incidental and lifestyle PA (Strath et al., 2013). In clinical 

settings, self-report measures are inexpensive and allow for context-specific information 

about the person’s activity habits. However, direct comparisons between self-report 

measures of PA with objective devices have produced conflicting results (Lee et al., 

2011). For example, when trialled in participants with BD, the International Physical 

Activity Questionnaire (IPAQ; Craig et al., 2003) underestimated total energy 

expenditure by almost 40% compared to an accelerometer (Vancampfort et al., 2016b). 

The authors suggest that limited insight due to mood variability in a clinical population 

may influence the accuracy of recall in PA questionnaires. Overall, despite that PA 
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appears reduced in BD and may be protective against becoming unwell, it remains an 

underutilised marker of relapse, which objective technology may help to further 

uncover. 

1.4. Health Monitoring with Technology 

Advances in mobile computing have facilitated the objective measurement of 

PA. Using in-built sensor technology on smartphones or wearables, accelerometry data 

is captured continuously and automatically, providing the user with real-time 

information, whilst minimising the laborious nature of manual entry. In BD populations, 

several studies have employed the use of smartphones to measure activity (Osmani et 

al., 2013; Puiatti et al., 2011), with some findings demonstrating a reduction in overall 

mobility during periods of heightened depression (Faurholt-Jepsen et al., 2014). 

Wearable fitness technology also offers a practical solution for objectively capturing 

PA. Use of the Fitbit Zip (Fitbit Inc., 2015) was shown to be beneficial in promoting 

greater activity among patients with serious mental illness, including BD (Naslund et 

al., 2016). However, research utilising wearable devices to explore PA as it relates to 

mood state within a BD population is limited. One study that investigated depression 

severity and activity levels using a chest-worn sensor (the Actiheart; CamNtech Ltd, 

Papworth, UK) reported no relationship, although their findings are limited due to the 

brevity of monitoring (Faurholt-Jepsen et al., 2015). In a more recent study, analyses of 

actigraphy data for the 14 weeks prior to a person’s full manic episode revealed changes 

in the complexity of the multifractal spectra (Heath and Murray, 2016). Changes from 

Week 12 onward appeared to indicate incipient mania, and a marked increase in activity 

was found over the 5 days prior to hospital admission. Although of limited 

generalisability, this study signifies meaningful trends in PA for detecting mania onset 

(Heath and Murray, 2016). Further research utilising objective technology is needed, in 
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order to better explore the predictive validity of PA for identifying mood change and 

relapse in a bipolar population.  

1.5. The Current Study 

     The current study aimed to investigate whether activity is predictive of mood state 

in BD. The study was designed to monitor PA both objectively, using a wearable fitness 

device, and subjectively, using traditional self-report, and compare it to weekly self-

report mood ratings. It was hypothesised that: a) participants will show reduced levels 

of PA (measured by average daily step count) compared to non-clinical population 

norms; b) increased step count will be predictive of mild or severely elevated mood 

states; c) decreased step count will be predictive of mild or severely depressed mood 

states; and d) there will be a relationship between the objective measure (Fitbit Charge 

HR) and subjective measure of PA (IPAQ-SF) at 1-week and 3-month follow-up.  

2. Method 

2.1. Study design 

This was a 3-month longitudinal study. Ethical approval was provided by the 

University of Newcastle Human Research Ethics Committee (H-2016-0067; Appendix 

B) and Hunter New England Human Research Ethics Committee (16/03/16/4.05; 

Appendix C). 

2.2. Participants 

Participants were 10 individuals with a diagnosis of BD I (n = 4) and BD II (n = 

6); aged between 25 and 50 years (M = 35.3; SD = 7.83). See Table 1 for demographic 

details. Participants were recruited via the research flyer (Appendix D) displayed in 

community mental health settings and throughout campus at the University of 

Newcastle, Callaghan. Inclusion criteria stipulated that participants be aged 18 to 50 

years; using an Android smartphone; currently seeing a General Practitioner (GP) or 
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psychiatrist; and without a serious medical condition (e.g., epilepsy). Exclusion criteria 

included the presence of an acutely unwell, psychotic, or suicidal mental state; or brain 

injury, IQ delay, learning disorder or cyclothymia. 

2.3. Measures 

2.3.1. Initial Assessment Interview. 

During the initial assessment, participants were asked a series of questions 

pertaining to their demographics, psychiatric and medical history, lifestyle behaviours, 

and previous use of fitness technology (Appendix E). 

2.3.2. Structured Clinical Interview for DSM-5, Research Version (SCID-5-RV) 

Diagnosis was confirmed using the SCID-5-RV (First et al., 2015); a semi-

structured interview for administration by a clinician or researcher. Only Module A 

(Mood Episodes) and Module D (Mood Disorders) were utilised. Previous versions of 

the SCID have demonstrated good validity when compared with best-estimate 

diagnoses (Fennig et al., 1994), strong reliability and consistency (kappa = 0.84; 

Williams et al., 1992), and fair to excellent inter-rater reliability (kappa values between 

0.61 and 0.83; Lobbestael et al., 2011). 

2.3.3. Bipolar Depression Rating Scale (BDRS) 

 The BDRS (Appendix F) is a 20-item measure assessing depressive symptoms 

specifically for BD (Berk et al., 2007). Items are rated for level of severity over the 

previous 48-hour period, and scored on a 4-point scale from 0 (absent) to 3 (severe). 

Studies have reported good internal validity, and strong internal consistency (α = 0.92; 

Berk et al., 2007), and that the scale is sensitive to detecting the clinical symptoms 

characteristic of bipolar depression (Chang et al., 2009). In the current study, the BDRS 

was found to be highly reliable (α = 0.96). 
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2.3.4. Young Mania Rating Scale (YMRS)  

The YMRS (Appendix G) is an 11-item clinician-administered scale measuring 

the severity of manic symptoms (Young et al., 1978). Each item reflects a symptom 

typical of mania, and is evaluated based on the past 48 hours. Items are rated on a 5-

point scale from 0 (absent) to 4 (clinically significant), with higher scores indicative of 

greater severity of manic symptoms. The instrument demonstrates good psychometric 

properties (Lam et al., 2005) and Cronbach’s alpha in the current study was 0.6. 

2.3.5. International Physical Activity Questionnaire Short-Form (IPAQ-SF) 

The IPAQ-SF (Appendix H) is a self-report measure comprising seven items, in 

which users estimate their minutes of vigorous, moderate, walking and sedentary 

activities over the previous seven days (Craig et al., 2003). Studies report acceptable 

reliability estimates (van Poppel et al., 2010) and content validity comparable to other 

similar self-report PA validation studies (Craig et al., 2003). Conversely, a systematic 

review found that the IPAQ-SF yielded low to small correlations when compared 

against objective fitness devices (Lee et al., 2011). But due to the brief length and 

minimal participant burden imposed, the IPAQ-SF was here chosen as the self-report 

measure of PA to allow for comparison against the Fitbit. The IPAQ-SF provides a 

continuous score in minutes using a person’s metabolic equivalent of task (MET), 

which is an indicator of exercise intensity based on approximate energy expenditure. 

2.3.6. Mood Survey  

Participants completed a weekly survey (Appendix I), delivered via the online 

platform LimeSurvey, which requested a mood rating for “today” on five symptom 

indices: depressed, elevated, irritable, anxious and psychotic. Indices were rated on a 4-

point Likert-type scale (none, mild, moderate, severe). The survey was designed as a 

measure of Ecological Momentary Assessment (EMA), to capture participants’ mood in 
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real-time, thereby minimising retrospective bias (Ebner-Priemer and Trull, 2009). 

Participants were sent an automated weekly text message via MessageMedia containing 

a URL to complete the survey online. 

2.3.7. Fitbit Charge HR 

The Fitbit Charge HR (Fitbit Inc., 2015), hereon referred to as the Fitbit, is a 

wrist-worn device that uses a 3-axis accelerometer to estimate a person’s PA, and an 

inbuilt algorithm for calculating steps by recognising motion and acceleration of the 

user beyond a pre-determined threshold. The device continuously records the frequency, 

duration, and intensity of the user’s movement, and provides an estimate of step count, 

activity intensity, and calorie expenditure. Instructions for wearing and caring for the 

device were provided to participants (Appendix J). 

2.4. Procedure 

The duration of the current study was 3 months. Participants completed three in-

person assessments at a university psychology clinic with a Clinical or Provisional 

Psychologist at baseline, 1-week, and 3-month follow-up. Participants were reimbursed 

with a gift voucher valued at $20 for the initial and $10 for subsequent assessments, and 

were permitted to retain the Fitbit for personal use once participation had concluded. 

Prior to the initial assessment, a list of randomised 9-digit numbers was generated, such 

that participants would be identifiable only by a unique participant identifier (ID) and 

not their name. A Fitbit account was created for each participant using a Gmail sub-

address with their unique ID as the username (e.g., lifelogbps+676767677@gmail.com) 

and a randomly generated password. Participants were provided with these login details.  

Initial assessments took place between November 2016 and February 2017, and 

lasted approximately 2 hours. Participants first read the Information Statement 

(Appendix K) and were asked to sign the Consent Form (Appendix L). Subsequently, 
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the researcher administered the demographics interview and the structured measures 

(SCID-5-RV, BDRS, and YMRS), and the participant completed the IPAQ-SF. If 

necessary, a risk assessment was conducted and safety plan discussed. Participants were 

provided with a new Fitbit Charge HR for continual wear throughout the study, 

removing it only for water-based activities. Participants were supported to install and 

log in to the Fitbit companion application on their Android smartphone, register the 

Fitbit device, and sync it with the smartphone application. Participants’ weight and 

height were measured, and their Body Mass Index (BMI) calculated. Finally, 

participants completed the mood-survey. A letter was sent to the preferred treating 

professional (GP, Psychologist, Psychiatrist), to indicate their client’s involvement in 

our study (Appendix M). 

The 1-week and 3-month follow-up assessments (Appendix N) took between 1-2 

hours to complete. Assessments consisted of a semi-structured interview exploring 

recent relapses and participants’ experience using the Fitbit. The BDRS, YMRS, and 

IPAQ-SF were repeated and the participant’s weight was measured. 

Data collected at baseline and follow-up assessments (interview notes; BDRS, 

YMRS and IPAQ-SF scores) were manually entered into a protected Microsoft Excel 

document. Fitbit data were automatically uploaded to a cloud storage server when the 

device was connected to the companion web application via Bluetooth or connector 

cable, and were subsequently extracted from the participants’ online Fitbit dashboards. 

Weekly mood survey data was collected electronically via Lime Survey and exported to 

a Microsoft Excel document.  

2.5. Statistical Analyses 

Analyses were conducted using R Statistical Software, Version 3.3.3 (R Core 

Team, 2017) within the R Studio environment (RStudioTeam, 2016). Linear Mixed 
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Modelling was used for all analyses, with a random effect term to account for subject 

variability. This analysis was chosen to allow for expected dependencies in the data due 

to having repeated measures on each participant. Only the depressed and elevated 

dimensions on the Mood Survey were used, since these were considered the most 

reflective of depressive or manic/ hypomanic mood states, and were analysed as 

continuous variables. Firstly, in order to demonstrate the validity of the weekly Mood 

Survey, scores on the clinically validated measures (BDRS, YMRS) at 1-week and 3-

month follow-up were compared to depressed and elevated scores of the Mood Survey 

completed at approximately the same time point.  

Hypothesis 1 utilised non-clinical population norms based on the pedometer 

sub-study in the Australian Health Survey: Physical Activity, 2011-12 (Australian 

Bureau of Statistics (ABS), 2013) during which participants (n = 8740) wore a 

pedometer for 4 days. An age-weighted reference value was calculated based on Table 

24.1 of the ABS survey to correspond to the age of participants in the current study. A 

linear mixed model analysis was conducted to compare the daily average step count of 

the current study group to the reference value. 

To explore the association between step count and mood states, linear mixed 

model analyses were conducted, with a random intercept term for participant 

differences, and a fixed effect for the average number of steps per day. Each 

participant’s mood rating was compared to their daily step count, averaged over the 

number of days prior to their previous mood survey entry. While this was typically 7 

days, it varied (range: 1–22), as some participants did not always complete the mood 

survey on the day it was delivered. Averages based on only a single day’s Fitbit data 

were removed from the analysis. 
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For analyses involving the IPAQ-SF, a continuous score of weekly MET-

minutes per was calculated as per the IPAQ scoring protocol (Craig et al., 2003). 

Activity scores on the IPAQ-SF (total MET-minutes) at 1-week and 3-month follow-up 

were compared to two Fitbit variables (Step Count and Activity Calories) averaged over 

the previous 7 days, using scatter plots and Pearson’s correlation coefficients. Similarly, 

the Minutes Sitting (IPAQ-SF) variable was compared to Minutes Sedentary (Fitbit). 

3. Results 

Participants were part of the current study for an average of 93 days (range: 65-

105). Of the 10 participants, one withdrew after 9 weeks and another was lost to follow-

up at 3 months. Data for the duration of their participation was retained with permission 

and used in analyses. There were 914 individual Fitbit data points (totalled across all 

participants) and 40 missing data points, indicating an adherence rate of Fitbit wear of 

95.8%. Over the course of the study, daily step count ranged from 21 to 30 039, 

demonstrating large variability. The mean BDRS, YMRS, and IPAQ-SF scores for all 

participants over the three assessments are reported in Table 2. 

3.1. Validation of the Mood Survey 

 The relationship between the depressed index and the BDRS was shown to be 

statistically significant based on a likelihood ratio test for the fixed effect, X2 (1) = 

21.941, p = 2.8e-06. The model suggests that a 1-point change on the depressed index 

corresponds to a 10.06 point change on the BDRS (Figure 1). Conversely, no 

relationship was detected between the YMRS and elevated scores X2 (1) = 1.15, p = 

0.28 (Figure 2). 

3.2. Physical Activity in clinical sample and non-clinical population 

The estimated mean number of steps per day based on the generalised linear 

model fitted to the current data was 7191.8, which was less than the non-clinical 
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population mean of 7954.2. This difference was not statistically significant using a one-

sided test (X2 (1) = 0.713, p = 0.199). 

3.3. Physical Activity and Elevated states 

The effect of step count on the elevated rating was statistically significant (X2 

(1) = 7.249, p = 0.0035), although the effect size was small, suggesting that an increase 

of 1000 in the mean number of steps per day would increase the elevated rating by 

0.077 (95% confidence interval [0.021, 0.133]; Figure 3).  

3.4. Physical Activity and Depressed states 

The effect of step count on the depressed rating approached statistical 

significance at the 5% level (X2 (1) = 2.684, p = 0.051). The effect size was small, 

suggesting that an increase of 1000 in the mean number of steps per day would decrease 

the depressed rating by 0.045 (95% confidence interval [-0.099, 0.009]; Figure 4). 

3.5. Comparison of Subjective and Objective Measures of Physical Activity 

Pearson correlation coefficients relating the IPAQ-SF and Fitbit variables were 

all close to zero, indicating there were no relationships. Looking at Step Count and 

Total MET-Minutes, r = -0.067, p = 0.80; at Activity Calories and Total MET-Minutes, 

r = 0.062, p = 0.81; and at Minutes Sedentary and Minutes Sitting, r = -0.158, p = 0.54. 

4. Discussion 

The primary aim of the current study was to investigate whether PA, measured 

objectively, predicted mood state in individuals with BD. 

4.1. Physical Activity and Elevated Mood States 

It was hypothesised that increased PA would predict elevated mood states. The 

current findings indicate tentative support for this hypothesis. However, given the 

elevated dimension of our mood survey was not validated by the YMRS; caution is 

warranted when interpreting it as a reliable and accurate measure of (hypo)mania. 
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Notably though, YMRS scores were markedly low throughout the study. As such, the 

data produced from this sample is insufficient for a genuine assessment of the 

association between the YMRS and mood elevation.  

Nonetheless, this finding is consistent with existing literature in which increased 

energy/goal-directed activity is an extremely common prodromal sign of (hypo)mania 

(Keitner et al., 1996; Lam and Wong, 1997; Molnar et al., 1988; Smith and Tarrier, 

1992; Van Meter et al., 2016). This might be explained theoretically by the social 

zeitgeber theory, where disruptions in a person’s social routines (such as marked 

changes in activity) are thought to destabilise internal biological rhythms and in turn, 

precipitate episode onset (Frank et al., 2007).  

Past research has found that the duration of subthreshold symptoms prior to a 

manic episode ranges from 2.2 – 5.6 weeks (Van Meter et al., 2016), although the 

duration of time pertaining to PA specifically is unclear. In the current study, 

participants’ step counts were averaged over approximately 7 days before their mood 

rating, whereas Heath and Murray (2016) found marked increases in their subject’s 

activity 5 days prior to hospitalisation. This difference in timing may account for the 

small effect found, suggesting that investigation into various time lags prior to a change 

in mood state or episode is a worthy research pursuit, and that shorter time lags may 

reveal a stronger effect. 

4.2. Physical Activity and Depressed Mood States 

We hypothesised that decreased PA would be predictive of depressed mood. 

Although the results revealed a trend in the expected direction, this finding was not 

statistically significant. If the trend is indicative of a true relationship, a larger sample 

size is needed to detect a significant effect. Possibly, the trend observed was due to 

chance, despite the fact that past studies have found decreased activity to be a 
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prodromal symptom of BD depression (Faurholt-Jepsen et al., 2014; Lam and Wong, 

2005; Lobban et al., 2011). Importantly though, the bipolar prodrome is thought to be 

idiosyncratic, suggesting the symptom profile is somewhat unique to the individual 

(Van Meter et al., 2016), and it may be that decreased PA prior to depression is not 

typical of participants in the current study. It is also plausible that the association 

between PA and depression is weaker than the association between PA and 

(hypo)mania, where increased activity/energy has been suggested to be the core feature 

(Cheniaux et al., 2014). Consistent with this, past studies have reported that other EWS 

of BD depression are more prevalent than reduced activity, such as low mood, suicidal 

thoughts, and insomnia (Van Meter et al., 2016). 

4.3. Comparison of Physical Activity in clinical sample and non-clinical population 

We expected that overall levels of PA in the current sample would be lower 

when compared to a non-clinical population sample (ABS, 2013). However, contrary to 

prior research (Elmslie et al., 2001; Janney et al., 2014; Kilbourne et al., 2007) this was 

not supported. One explanation for this discrepancy may lie in participant 

characteristics; in particular, the current sample was highly educated (90% had post-

school qualifications). Higher educational levels have been associated with increased 

PA, suggesting that education promotes a physically active lifestyle (McNeill et al., 

2006; Mirowsky and Ross, 2003). Alternatively, use of the Fitbit may have served as an 

intervention in itself. A meta-analysis found that pedometer use was associated with an 

increase of approximately 2,000 steps per day, and importantly, setting a particular step 

target was a strong predictor of this effect (Bravata et al., 2007). Indeed, the Fitbit 

Charge HR provides users with a daily goal, awarding tokens for achieving targets, and 

perhaps motivating our participants to increase their activity. Similarly, the finding may 
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reflect recruitment bias, wherein, those participants who self-selected to partake were 

intrinsically motivated to increase activity, or were active individuals already.  

4.4. Objective and Subjective Physical Activity Measures 

Lastly, exploratory analyses were conducted to determine the relationship 

between the objective (IPAQ-SF) and subjective (Fitbit) measures of PA, in which the 

various measures of PA were expected to be associated to some degree. The hypothesis 

was not supported, such that total MET-minutes was not associated with activity 

calories or step count, and minutes sitting was not associated with minutes sedentary. 

Despite similar construct definitions, the low r-values indicate that the relationships 

between these variables are very weak. This is consistent with Lee et al. (2011), who 

reported weak or negligible relationships; and with Vancampfort et al. (2016b), who 

found that the IPAQ inaccurately estimated PA in people with BD specifically. Several 

explanations may account for this. First, recall of weekly activity may be affected by 

mood state, particularly relevant in BD, since even during euthymia, subsyndromal 

mood symptoms often persist (Michalak et al., 2005). Further, given that participants 

completed the IPAQ-SF during their in-person assessments with a researcher, social 

desirability may have influenced responses. Alternatively, it is possible that the 

subjective and objective measures were capturing entirely different facets of PA. The 

results indicate that although the IPAQ-SF can provide important contextual 

information about PA, it is unlikely to be suitable for detecting the EWS of relapse in 

BD, particularly as it is retrospective and thus does not provide real-time data on PA, 

where timing is critical. Furthermore, researchers must give serious consideration to the 

limitations of PA measures when conducting future research. 
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4.5. Limitations 

Although the current study used a prospective design and monitored PA both 

objectively and subjectively, it was primarily limited by the small sample size, and the 

lack of variation in the data. The sample was also predominantly female and highly 

educated, limiting its generalisability. Further, as it is estimated that, on average, 

individuals with BD experience an episode approximately once every 18 months (Angst 

and Sellaro, 2000), studies of longer duration are more likely to observe full episode 

recurrences, and are therefore better positioned to capture the prodromal signs. 

Additionally, PA was operationalised using step count, because although Fitbit also 

provides data on the user’s energy expenditure and activity intensity, these estimations 

are not yet well validated (Dooley et al., 2017). However, it is acknowledged that step 

count is but one facet of PA and fails to capture exercise such as swimming or cycling. 

Conceivably therefore, we underestimated participants’ activity levels. 

4.6. Clinical Implications 

 The high rates of relapse in BD mean that it is of great clinical interest to 

improve capacity for detecting an oncoming episode. Indeed, those who detect and 

respond to EWS have better outcomes (Morriss et al., 2007). Despite its limitations, the 

current study is sufficiently promising to warrant further research. It is possible that 

wearable fitness devices will prove an informative and practical resource that clinicians 

can recommend to clients for activity monitoring. Clinicians and family members might 

also be involved in monitoring activity data as part of a network providing the 

individual with supportive care, which is particularly important given that for some 

people with BD, insight becomes impaired (Dell'Osso et al., 2002). Comparable to 

similar investigations (Naslund et al., 2016), adherence rates for Fitbit wear were high 

in the current study, indicating that daily use of a wrist-worn activity tracker is 
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acceptable to people with BD over considerable periods of time. The use of such tools 

could translate well into self-management practices for BD, for enhancing a person’s 

ability to detect their EWS and subsequently enact protective strategies. Self-

management is an empowering complement to clinical treatment for BD, by facilitating 

a sense of agency in one’s own recovery (Leitan et al., 2015). 

4.7. Future Research 

The limitations of this study necessitate future research, particularly a longer 

study with a larger sample. Additionally, monitoring participants prior to full episode 

relapses rather than simply mood states, would improve upon our methodology and may 

prove of greater clinical relevance. Exploring step count data on a finer time resolution 

(such as minute-by-minute) that indicates activity frequency relative to timing of the 

day (morning, evening) may reveal important aspects about activity as it relates to 

circadian rhythms, and hold therapeutic implications for when exercise is best 

prescribed. While there was no significant difference in PA between the current sample 

and Australian population data, the average of both groups was below the recommended 

average of 10,000 steps per day (Tudor-Locke et al., 2011). It is likely that 

implementing regular PA would exert protective effects against the significant medical 

comorbidities observed in BD, and research that explores the promotion of PA in this 

population is warranted. Finally, future research will need to explore the feasibility of 

using activity trackers as a prompt for clinical intervention; and to better understand the 

barriers and facilitators to people employing such a device for this purpose. 

4.8. Conclusion 

The current findings are consistent with research indicating that increased PA is 

predictive of elevated mood states in BD. While these findings warrant further 

investigation, this study has helped lay the foundation for future research to continue 
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investigating the potential for early detection of BD symptoms using objective 

monitoring devices. Ultimately, it is hoped that such research is translated into clinical 

practice to improve prevention and treatment. Importantly, such advances may be of 

most value to the individual with BD, in shaping their self-management plan, and 

restoring a level of control over the illness. 
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Table 1 

Participant Demographics 

Participant 

Number 
Age Gender 

BD 

Diagnosis 

Age of first 

BD symptoms 

Age 

diagnosed 

Suicide 

attempts 
Psychologist Psychiatrist 

Medication 

for BD 

1 26 F II 14 18 1 N Y Y 

2 33 F I 7 32 6 N Y Y 

3 35 M II 15 34 0 N Y Y 

4 50 F I 17 47 >100 Y N Y 

5 41 F II 7 31 2 N N Y 

6 36 F II 17 28 0 N N Y 

7 25 F II 17 23 0 Y Y Y 

8 32 F II 15 28 0 Y N Y 

9 44 F I 7 19 5 N Y Y 

10 31 F I 11 21 0 Y N Y 

 Note. F = Female; M = Male; Y = Yes; N = No. 
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Table 1 continued 

Participant Demographics 

Participant 

Number 
Relationship Education Work status 

Personal income 

bracket ($) 
BMI Category 

Current 

Alcohol use 

Current 

Smoker 

Current 

Substance use 

1 Defacto  Tertiary FT 37,001-80,000 Overweight Y Y Y 

2 Married Tertiary PT 0-18,200 Overweight N N N 

3 Married Tertiary FT 180,000 and over Overweight Y N N 

4 Defacto  TAFE DSP 0-18,200 Obese Y Y N 

5 Married Tertiary PT 89, 000-180, 000 Overweight N N N 

6 Divorced TAFE Carer 0-18,200 Overweight Y Y N 

7 Single Tertiary FT 37,001-80,000 Overweight Y N N 

8 Single Secondary FT 37,001-80,000 Obese N Y N 

9 Divorced TAFE DSP 18, 201-37,000 Obese Y N N 

10 Married TAFE Unemployed 0-18,200 Normal Y N N 

Note. FT = Full time; PT = Part time; DSP = Disability Support Pension; Y = Yes; N = No. 
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Table 2 

Mean scores on clinically validated measures at each assessment time-point 

 

  
BDRS 

M (SD) 

YMRS 

M (SD) 

IPAQ-SF (MET-minutes) 

M (SD) 

Baseline (n = 10) 20.5 (15.0) 9.3 (5.7) 2017.1 (2401.6) 

1-week (n = 10) 18.2 (6.9) 7.4 (6.0) 3423.5 (4503.7) 

3-month (n = 8) 17.9 (12.4) 7.5 (4.2) 3934.9 (3623.0) 

Total  18.9 (11.5) 8.1 (5.3)  3067.3 (3572.8) 
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Figure 1. Relationship between the clinically validated measure (BDRS) and the 

Depressed index of the Mood Survey. Scores were collected at baseline 1-week, and 3-

month time-points. The bolded line represents the overall average effect, while the 

unbolded lines represent each participant, where the participant variability has been 

modelled using a random intercept. Individual data values are plotted using the 

participants’ unique participant number. 

 

 
Figure 2. Relationship between the clinically validated measure YMRS and Elevated 

index of the Mood Survey at baseline, 1-week and 3-month time-points. The bolded line 

represents the overall average effect, while the unbolded lines represent each 

participant, where the participant variability has been modelled using a random 

intercept. Individual data values are plotted using the participants’ unique participant 

numbers. 

 



MONITORING PHYSICAL ACTIVITY TO PREDICT MOOD 84 

 
Figure 3. The effect of Step Count (Fitbit) on the elevated ratings of the Mood Survey. 

The bolded line represents the overall average effect, while the unbolded lines represent 

each participant, where the participant variability has been modelled using a random 

intercept. Individual data values are plotted using the participants’ unique participant 

numbers. 

 

 
Figure 4. The effect of Step Count (Fitbit) on the depressed ratings of the Mood Survey. 

The bolded line represents the overall average effect, while the unbolded lines represent 

each participant, where the participant variability has been modelled using a random 

intercept. Individual data values are plotted using the participants’ unique participant 

numbers. 
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Figure 5. Scatterplot illustrating the correlation (r = -0.158) between Minutes Sedentary 

(Fitbit) and Minutes Sitting (IPAQ-SF). Individual data values are plotted using the 

participants’ unique participant numbers. 
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asked to consider transferring the article to one of those. If you agree, your article will 

be transferred automatically on your behalf with no need to reformat. Please note that 

your article will be reviewed again by the new journal. 

 

Copyright  
Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing 

Agreement' (see more information on this). An e-mail will be sent to the corresponding 

author confirming receipt of the manuscript together with a 'Journal Publishing 

Agreement' form or a link to the online version of this agreement. 

Subscribers may reproduce tables of contents or prepare lists of articles including 

abstracts for internal circulation within their institutions. Permission of the Publisher is 

required for resale or distribution outside the institution and for all other derivative 

works, including compilations and translations. If excerpts from other copyrighted 

works are included, the author(s) must obtain written permission from the copyright 

owners and credit the source(s) in the article. Elsevier has preprinted forms for use by 

authors in these cases. 

For open access articles: Upon acceptance of an article, authors will be asked to 

complete an 'Exclusive License Agreement' (more information). Permitted third party 

reuse of open access articles is determined by the author's choice of user license. 

 

Author rights 

As an author you (or your employer or institution) have certain rights to reuse your 

work. More information. 

Elsevier supports responsible sharing  

Find out how you can share your research published in Elsevier journals. 

 

Role of the funding source  

You are requested to identify who provided financial support for the conduct of the 

research and/or preparation of the article and to briefly describe the role of the 

sponsor(s), if any, in study design; in the collection, analysis and interpretation of data; 

in the writing of the report; and in the decision to submit the article for publication. If 

the funding source(s) had no such involvement then this should be stated. 

Funding body agreements and policies  

Elsevier has established a number of agreements with funding bodies which allow 

authors to comply with their funder's open access policies. Some funding bodies will 

reimburse the author for the Open Access Publication Fee. Details of existing 

agreements are available online. 

After acceptance, open access papers will be published under a noncommercial license. 

For authors requiring a commercial CC BY license, you can apply after your manuscript 

is accepted for publication. 

 

Open access  
This journal offers authors a choice in publishing their research: 

Open access  

http://www.elsevier.com/copyright
http://www.elsevier.com/permissions
http://www.elsevier.com/__data/assets/word_doc/0007/98656/Permission-Request-Form.docx
http://www.elsevier.com/about/company-information/policies/copyright
http://www.elsevier.com/openaccesslicenses
http://www.elsevier.com/copyright
http://www.elsevier.com/sharing-articles
http://www.elsevier.com/about/open-science/open-access/agreements
http://www.elsevier.com/about/open-science/open-access/agreements
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 Articles are freely available to both subscribers and the wider public with 

permitted reuse. 

 An open access publication fee is payable by authors or on their behalf, e.g. by 

their research funder or institution. 

Subscription 

 Articles are made available to subscribers as well as developing countries and 

patient groups through our universal access programs.  

 No open access publication fee payable by authors. 

Regardless of how you choose to publish your article, the journal will apply the same 

peer review criteria and acceptance standards. 

For open access articles, permitted third party (re)use is defined by the following 

Creative Commons user licenses: 

Creative Commons Attribution-NonCommercial-NoDerivs (CC BY-NC-ND)  

For non-commercial purposes, lets others distribute and copy the article, and to include 

in a collective work (such as an anthology), as long as they credit the author(s) and 

provided they do not alter or modify the article. 

 

The open access publication fee for this journal is USD 3000, excluding taxes. Learn 

more about Elsevier's pricing policy: https://www.elsevier.com/openaccesspricing. 

 

Green open access  

Authors can share their research in a variety of different ways and Elsevier has a 

number of green open access options available. We recommend authors see ourgreen 

open access page for further information. Authors can also self-archive their 

manuscripts immediately and enable public access from their institution's repository 

after an embargo period. This is the version that has been accepted for publication and 

which typically includes author-incorporated changes suggested during submission, 

peer review and in editor-author communications. Embargo period: For subscription 

articles, an appropriate amount of time is needed for journals to deliver value to 

subscribing customers before an article becomes freely available to the public. This is 

the embargo period and it begins from the date the article is formally published online 

in its final and fully citable form. Find out more. 

 

This journal has an embargo period of 12 months. 

Elsevier Publishing Campus  

The Elsevier Publishing Campus (www.publishingcampus.com) is an online platform 

offering free lectures, interactive training and professional advice to support you in 

publishing your research. The College of Skills training offers modules on how to 

prepare, write and structure your article and explains how editors will look at your paper 

when it is submitted for publication. Use these resources, and more, to ensure that your 

submission will be the best that you can make it. 

Language (usage and editing services)  

Please write your text in good English (American or British usage is accepted, but not a 

mixture of these). Authors who feel their English language manuscript may require 

editing to eliminate possible grammatical or spelling errors and to conform to correct 

scientific English may wish to use the English Language Editing service available from 

Elsevier's WebShop. 

 

Submission  
Our online submission system guides you stepwise through the process of entering your 

http://www.elsevier.com/access
http://www.elsevier.com/openaccesslicenses
https://www.elsevier.com/openaccesspricing
http://elsevier.com/greenopenaccess
http://elsevier.com/greenopenaccess
http://www.elsevier.com/about/open-science/open-access/journal-embargo-finder/
http://www.publishingcampus.com/
http://webshop.elsevier.com/languageediting/
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article details and uploading your files. The system converts your article files to a single 

PDF file used in the peer-review process. Editable files (e.g., Word, LaTeX) are 

required to typeset your article for final publication. All correspondence, including 

notification of the Editor's decision and requests for revision, is sent by e-mail. 

 

Manuscript Submission  
The Journal of Affective Disorders now proceeds totally online via an electronic 

submission system. Mail submissions will no longer be accepted. By accessing the 

online submission system, http://www.evise.com/evise/jrnl/JAD, you will be guided 

stepwise through the creation and uploading of the various files. When submitting a 

manuscript online, authors need to provide an electronic version of their manuscript and 

any accompanying figures and tables.  

The author should select from a list of scientific classifications, which will be used to 

help the editors select reviewers with appropriate expertise, and an article type for their 

manuscript. Once the uploading is done, the system automatically generates an 

electronic (PDF) proof, which is then used for reviewing. All correspondence, including 

the Editor's decision and request for revisions, will be processed through the system and 

will reach the corresponding author by e-mail.  

Once a manuscript has successfully been submitted via the online submission system 

authors may track the status of their manuscript using the online submission system 

(details will be provided by e-mail). If your manuscript is accepted by the journal, 

subsequent tracking facilities are available on Elsevier's Author Gateway, using the 

unique reference number provided by Elsevier and corresponding author name (details 

will be provided by e-mail).  

Authors may send queries concerning the submission process or journal procedures to 

our Editors-in-Chief 

Paolo Brambilla: paolo.brambilla1@unimi.it or Jair Soares: 

Jair.C.Soares@uth.tmc.edu.  

Please submit your article via http://www.evise.com/evise/jrnl/JAD 

 

Types of Papers  

The Journal primarily publishes: 

 Full-Length Research Papers (up to 5000 words, excluding references and up to 

6 tables/figures) 

 Review Articles and Meta-analyses (up to 8000 words, excluding references and 

up to 10 tables/figures) 

 Short Communications (up to 2000 words, 20 references, 2 tables/figures) 

 Correspondence (up to 1000 words, 10 references, 1 table/figure). 

At the discretion of the accepting Editor-in-Chief, and/or based on reviewer feedback, 

authors may be allowed fewer or more than these guidelines. 

 

Retraction Policy  
It is a general principle of scholarly communication that the editor of a learned journal 

is solely and independently responsible for deciding which articles submitted to the 

journal shall be published. In making this decision the editor is guided by policies of the 

journal's editorial board and constrained by such legal requirements in force regarding 

libel, copyright infringement and plagiarism. Although electronic methods are available 

to detect plagiarism and duplicate publications, editors nonetheless rely in large part on 

the integrity of authors to fulfil their responsibilities within the requirements of 

http://www.evise.com/evise/jrnl/JAD
http://www.evise.com/evise/jrnl/JAD
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publication ethics and only submit work to which the can rightfully claim authorship 

and which has not previously been published.  

 

An outcome of this principle is the importance of the scholarly archive as a permanent, 

historic record of the transactions of scholarship. Articles that have been published shall 

remain extant, exact and unaltered as far as is possible. However, very occasionally 

circumstances may arise where an article is published that must later be retracted or 

even removed. Such actions must not be undertaken lightly and can only occur under 

exceptional circumstances, such as:  

 Article Withdrawal: Only used for Articles in Press which represent early 

versions of articles and sometimes contain errors, or may have been accidentally 

submitted twice. Occasionally, but less frequently, the articles may represent 

infringements of professional ethical codes, such as multiple submission, bogus 

claims of authorship, plagiarism, fraudulent use of data or the like. 

 Article Retraction: Infringements of professional ethical codes, such as multiple 

submission, bogus claims of authorship, plagiarism, fraudulent use of data or the 

like. Occasionally a retraction will be used to correct errors in submission or 

publication. 

 Article Removal: Legal limitations upon the publisher, copyright holder or 

author(s). 

 Article Replacement: Identification of false or inaccurate data that, if acted 

upon, would pose a serious health risk. For the full policy and further details, 

please referhttp://www.elsevier.com/about/publishing-

guidelines/policies/article-withdrawal 

 

Referees  
Please submit the names and institutional e-mail addresses of several potential referees. 

For more details, visit our Support site. Note that the editor retains the sole right to 

decide whether or not the suggested reviewers are used. 

 

Preparation of Manuscripts  
Articles should be in English. The title page should appear as a separate sheet bearing 

title (without article type), author names and affiliations, and a footnote with the 

corresponding author's full contact information, including address, telephone and fax 

numbers, and e-mail address (failure to include an e-mail address can delay processing 

of the manuscript). 

Papers should be divided into sections headed by a caption (e.g., Introduction, Methods, 

Results, Discussion). A structured abstract of no more than 250 words should appear on 

a separate page with the following headings and order: Background, Methods, Results, 

Limitations, Conclusions (which should contain a statement about the clinical relevance 

of the research). A list of three to six key words should appear under the 

abstract. Authors should note that the 'limitations' section both in the discussion of 

the paper AND IN A STRUCTURED ABSTRACT are essential. Failure to include 

it may delay in processing the paper, decision making and final publication. 
 

Figures and Photographs 

Figures and Photographs of good quality should be submitted online as a separate file. 

Please use a lettering that remains clearly readable even after reduction to about 66%. 

For every figure or photograph, a legend should be provided. All authors wishing to use 

illustrations already published must first obtain the permission of the author and 

http://www.elsevier.com/about/publishing-guidelines/policies/article-withdrawal
http://www.elsevier.com/about/publishing-guidelines/policies/article-withdrawal
http://service.elsevier.com/app/answers/detail/a_id/8238/kw/8238/p/10523/supporthub/publishing
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publisher and/or copyright holders and give precise reference to the original work. This 

permission must include the right to publish in electronic media. 

 

Tables 

Tables should be numbered consecutively with Arabic numerals and must be cited in 

the text in sequence. Each table, with an appropriate brief legend, comprehensible 

without reference to the text, should be typed on a separate page and uploaded online. 

Tables should be kept as simple as possible and wherever possible a graphical 

representation used instead. Table titles should be complete but brief. Information other 

than that defining the data should be presented as footnotes. 

Please refer to the generic Elsevier artwork instructions: 

http://authors.elsevier.com/artwork/jad. 

 

Preparation of supplementary data 

Elsevier accepts electronic supplementary material to support and enhance your 

scientific research. Supplementary files offer the author additional possibilities to 

publish supporting applications, movies, animation sequences, high-resolution images, 

background datasets, sound clips and more. 

Supplementary files supplied will be published online alongside the electronic version 

of your article in Elsevier web products, including ScienceDirect: 

http://www.sciencedirect.com. In order to ensure that your submitted material is directly 

usable, please ensure that data is provided in one of our recommended file formats. 

Authors should submit the material in electronic format together with the article and 

supply a concise and descriptive caption for each file. For more detailed instructions 

please visit our Author Gateway at: http://www.elsevier.com/authors 

 

AudioSlides: 

The journal encourages authors to create an AudioSlides presentation with their 

published article. AudioSlides are brief, webinar-style presentations that are shown next 

to the online article on ScienceDirect. This gives authors the opportunity to summarize 

their research in their own words and to help readers understand what the paper is 

about. More information and examples are available 

athttp://www.elsevier.com/audioslides. Authors of this journal will automatically 

receive an invitation e-mail to create an AudioSlides presentation after acceptance of 

their paper. 

 

Colour reproduction 

The Journal of Affective Disorders is now also included in a new initiative from 

Elsevier: 'Colourful e-Products'. Through this initiative, figures that appear in black & 

white in print can appear in colour, online, in ScienceDirect 

athttp://www.sciencedirect.com. 

There is no extra charge for authors who participate. 

For colour reproduction in print, you will receive information regarding the costs from 

Elsevier after receipt of your accepted article. Please indicate your preference for colour 

in print or on the Web only. Because of technical complications which can arise by 

converting colour figures to "grey scale" (for the printed version should you not opt for 

colour in print) please submit in addition usable black and white versions of all the 

colour illustrations. For further information on the preparation of electronic artwork, 

please see http://authors.elsevier.com/artwork/jad. 

 

http://authors.elsevier.com/artwork/jad
http://www.sciencedirect.com/
http://www.elsevier.com/authors
http://www.elsevier.com/audioslides
http://www.sciencedirect.com/
http://authors.elsevier.com/artwork/jad
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Use of word processing software  
It is important that the file be saved in the native format of the word processor used. The 

text should be in single-column format. Keep the layout of the text as simple as 

possible. Most formatting codes will be removed and replaced on processing the article. 

In particular, do not use the word processor's options to justify text or to hyphenate 

words. However, do use bold face, italics, subscripts, superscripts etc. When preparing 

tables, if you are using a table grid, use only one grid for each individual table and not a 

grid for each row. If no grid is used, use tabs, not spaces, to align columns. The 

electronic text should be prepared in a way very similar to that of conventional 

manuscripts (see also the Guide to Publishing with Elsevier). Note that source files of 

figures, tables and text graphics will be required whether or not you embed your figures 

in the text. See also the section on Electronic artwork.  

To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 

'grammar-check' functions of your word processor. 

 

Abstract  
A concise and factual abstract is required. The abstract should state briefly the purpose 

of the research, the principal results and major conclusions. An abstract is often 

presented separately from the article, so it must be able to stand alone. For this reason, 

References should be avoided, but if essential, then cite the author(s) and year(s). Also, 

non-standard or uncommon abbreviations should be avoided, but if essential they must 

be defined at their first mention in the abstract itself. 

 

Graphical abstract  
Although a graphical abstract is optional, its use is encouraged as it draws more 

attention to the online article. The graphical abstract should summarize the contents of 

the article in a concise, pictorial form designed to capture the attention of a wide 

readership. Graphical abstracts should be submitted as a separate file in the online 

submission system. Image size: Please provide an image with a minimum of 531 × 1328 

pixels (h × w) or proportionally more. The image should be readable at a size of 5 × 13 

cm using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or 

MS Office files. You can view Example Graphical Abstracts on our information site. 

Authors can make use of Elsevier's Illustration and Enhancement service to ensure the 

best presentation of their images and in accordance with all technical 

requirements: Illustration Service. 

 

Highlights  

Highlights are mandatory for this journal. They consist of a short collection of bullet 

points that convey the core findings of the article and should be submitted in a separate 

editable file in the online submission system. Please use 'Highlights' in the file name 

and include 3 to 5 bullet points (maximum 85 characters, including spaces, per bullet 

point). You can view example Highlights on our information site. 

 

Keywords  
Immediately after the abstract, provide a maximum of 6 keywords, using American 

spelling and avoiding general and plural terms and multiple concepts (avoid, for 

example, 'and', 'of'). Be sparing with abbreviations: only abbreviations firmly 

established in the field may be eligible. These keywords will be used for indexing 

purposes. 

 

http://www.elsevier.com/guidepublication
http://www.elsevier.com/graphicalabstracts
http://webshop.elsevier.com/illustrationservices/ImagePolishing/gap/requestForm.cfm
http://www.elsevier.com/highlights
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Abbreviations  
Define abbreviations that are not standard in this field in a footnote to be placed on the 

first page of the article. Such abbreviations that are unavoidable in the abstract must be 

defined at their first mention there, as well as in the footnote. Ensure consistency of 

abbreviations throughout the article. 

 

Acknowledgements  

Collate acknowledgements in a separate section at the end of the article before the 

references and do not, therefore, include them on the title page, as a footnote to the title 

or otherwise. List here those individuals who provided help during the research (e.g., 

providing language help, writing assistance or proof reading the article, etc.). 

 

Formatting of funding sources  

List funding sources in this standard way to facilitate compliance to funder's 

requirements: 

Funding: This work was supported by the National Institutes of Health [grant numbers 

xxxx, yyyy]; the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; 

and the United States Institutes of Peace [grant number aaaa]. 

It is not necessary to include detailed descriptions on the program or type of grants and 

awards. When funding is from a block grant or other resources available to a university, 

college, or other research institution, submit the name of the institute or organization 

that provided the funding. 

If no funding has been provided for the research, please include the following sentence: 

This research did not receive any specific grant from funding agencies in the public, 

commercial, or not-for-profit sectors. 

 

Nomenclature and units  

Follow internationally accepted rules and conventions: use the international system of 

units (SI). If other quantities are mentioned, give their equivalent in SI. You are urged 

to consult IUPAC: Nomenclature of Organic Chemistry for further information. 

 

Math formulae  

Please submit math equations as editable text and not as images. Present simple 

formulae in line with normal text where possible and use the solidus (/) instead of a 

horizontal line for small fractional terms, e.g., X/Y. In principle, variables are to be 

presented in italics. Powers of e are often more conveniently denoted by exp. Number 

consecutively any equations that have to be displayed separately from the text (if 

referred to explicitly in the text). 

 

Footnotes  

Footnotes should be used sparingly. Number them consecutively throughout the article. 

Many word processors can build footnotes into the text, and this feature may be used. 

Otherwise, please indicate the position of footnotes in the text and list the footnotes 

themselves separately at the end of the article. Do not include footnotes in the Reference 

list. 

 

Artwork 

Electronic artwork  

General points 

 Make sure you use uniform lettering and sizing of your original artwork.  

http://www.acdlabs.com/iupac/nomenclature/
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 Embed the used fonts if the application provides that option.  

 Aim to use the following fonts in your illustrations: Arial, Courier, Times New 

Roman, Symbol, or use fonts that look similar.  

 Number the illustrations according to their sequence in the text.  

 Use a logical naming convention for your artwork files.  

 Provide captions to illustrations separately.  

 Size the illustrations close to the desired dimensions of the published version.  

 Submit each illustration as a separate file. 

A detailed guide on electronic artwork is available. 

You are urged to visit this site; some excerpts from the detailed information are given 

here. 

 

Formats 

If your electronic artwork is created in a Microsoft Office application (Word, 

PowerPoint, Excel) then please supply 'as is' in the native document format.  

Regardless of the application used other than Microsoft Office, when your electronic 

artwork is finalized, please 'Save as' or convert the images to one of the following 

formats (note the resolution requirements for line drawings, halftones, and line/halftone 

combinations given below):  

EPS (or PDF): Vector drawings, embed all used fonts.  

TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300 

dpi.  

TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a 

minimum of 1000 dpi.  

TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a 

minimum of 500 dpi. 

Please do not:  

 Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); 

these typically have a low number of pixels and limited set of colors;  

 Supply files that are too low in resolution;  

 Submit graphics that are disproportionately large for the content. 

 

Color artwork  

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS 

(or PDF), or MS Office files) and with the correct resolution. If, together with your 

accepted article, you submit usable color figures then Elsevier will ensure, at no 

additional charge, that these figures will appear in color online (e.g., ScienceDirect and 

other sites) regardless of whether or not these illustrations are reproduced in color in the 

printed version. For color reproduction in print, you will receive information regarding 

the costs from Elsevier after receipt of your accepted article. Please indicate your 

preference for color: in print or online only. Further information on the preparation of 

electronic artwork. 

 

Illustration services  
Elsevier's WebShop offers Illustration Services to authors preparing to submit a 

manuscript but concerned about the quality of the images accompanying their article. 

Elsevier's expert illustrators can produce scientific, technical and medical-style images, 

as well as a full range of charts, tables and graphs. Image 'polishing' is also available, 

where our illustrators take your image(s) and improve them to a professional standard. 

Please visit the website to find out more. 

http://www.elsevier.com/artworkinstructions
http://www.elsevier.com/artworkinstructions
http://www.elsevier.com/artworkinstructions
http://webshop.elsevier.com/illustrationservices
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Tables  

Please submit tables as editable text and not as images. Tables can be placed either next 

to the relevant text in the article, or on separate page(s) at the end. Number tables 

consecutively in accordance with their appearance in the text and place any table notes 

below the table body. Be sparing in the use of tables and ensure that the data presented 

in them do not duplicate results described elsewhere in the article. Please avoid using 

vertical rules and shading in table cells. 

 

References 

 

Citation in text  

Please ensure that every reference cited in the text is also present in the reference list 

(and vice versa). Any references cited in the abstract must be given in full. Unpublished 

results and personal communications are not recommended in the reference list, but may 

be mentioned in the text. If these references are included in the reference list they 

should follow the standard reference style of the journal and should include a 

substitution of the publication date with either 'Unpublished results' or 'Personal 

communication'. Citation of a reference as 'in press' implies that the item has been 

accepted for publication. 

 

Data references  

This journal encourages you to cite underlying or relevant datasets in your manuscript 

by citing them in your text and including a data reference in your Reference List. Data 

references should include the following elements: author name(s), dataset title, data 

repository, version (where available), year, and global persistent identifier. Add 

[dataset] immediately before the reference so we can properly identify it as a data 

reference. The [dataset] identifier will not appear in your published article. 

 

Reference management software  

Most Elsevier journals have their reference template available in many of the most 

popular reference management software products. These include all products that 

support Citation Style Language styles, such as Mendeley and Zotero, as well 

as EndNote. Using the word processor plug-ins from these products, authors only need 

to select the appropriate journal template when preparing their article, after which 

citations and bibliographies will be automatically formatted in the journal's style. If no 

template is yet available for this journal, please follow the format of the sample 

references and citations as shown in this Guide. 

 

Users of Mendeley Desktop can easily install the reference style for this journal by 

clicking the following link: 

http://open.mendeley.com/use-citation-style/journal-of-affective-disorders 

When preparing your manuscript, you will then be able to select this style using the 

Mendeley plug-ins for Microsoft Word or LibreOffice. 

 

Reference style  

Text: All citations in the text should refer to:  

1. Single author: the author's name (without initials, unless there is ambiguity) and 

the year of publication;  

2. Two authors: both authors' names and the year of publication;  

http://citationstyles.org/
http://www.mendeley.com/features/reference-manager
http://www.zotero.org/
http://endnote.com/downloads/styles
http://open.mendeley.com/use-citation-style/journal-of-affective-disorders
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3. Three or more authors: first author's name followed by 'et al.' and the year of 

publication.  

 

Citations may be made directly (or parenthetically). Groups of references should be 

listed first alphabetically, then chronologically.  

Examples: 'as demonstrated (Allan, 2000a, 2000b, 1999; Allan and Jones, 1999). 

Kramer et al. (2010) have recently shown ....'  

List: References should be arranged first alphabetically and then further sorted 

chronologically if necessary. More than one reference from the same author(s) in the 

same year must be identified by the letters 'a', 'b', 'c', etc., placed after the year of 

publication.  

Examples:  
Reference to a journal publication:  

Van der Geer, J., Hanraads, J.A.J., Lupton, R.A., 2010. The art of writing a scientific 

article. J. Sci. Commun. 163, 51–59.  

Reference to a book:  

Strunk Jr., W., White, E.B., 2000. The Elements of Style, fourth ed. Longman, New 

York.  

Reference to a chapter in an edited book:  

Mettam, G.R., Adams, L.B., 2009. How to prepare an electronic version of your article, 

in: Jones, B.S., Smith , R.Z. (Eds.), Introduction to the Electronic Age. E-Publishing 

Inc., New York, pp. 281–304. 

Reference to a website: 

Cancer Research UK, 1975. Cancer statistics reports for the UK. 

http://www.cancerresearchuk.org/aboutcancer/statistics/cancerstatsreport/ (accessed 

13.03.03). 

Reference to a dataset: 

[dataset] Oguro, M., Imahiro, S., Saito, S., Nakashizuka, T., 2015. Mortality data for 

Japanese oak wilt disease and surrounding forest compositions. Mendeley Data, v1. 

https://doi.org/10.17632/xwj98nb39r.1. 

 

Video  
Elsevier accepts video material and animation sequences to support and enhance your 

scientific research. Authors who have video or animation files that they wish to submit 

with their article are strongly encouraged to include links to these within the body of the 

article. This can be done in the same way as a figure or table by referring to the video or 

animation content and noting in the body text where it should be placed. All submitted 

files should be properly labeled so that they directly relate to the video file's content. In 

order to ensure that your video or animation material is directly usable, please provide 

the files in one of our recommended file formats with a preferred maximum size of 150 

MB. Video and animation files supplied will be published online in the electronic 

version of your article in Elsevier Web products, including ScienceDirect. Please supply 

'stills' with your files: you can choose any frame from the video or animation or make a 

separate image. These will be used instead of standard icons and will personalize the 

link to your video data. For more detailed instructions please visit our video instruction 

pages. Note: since video and animation cannot be embedded in the print version of the 

journal, please provide text for both the electronic and the print version for the portions 

of the article that refer to this content. 

 

http://www.sciencedirect.com/
http://www.elsevier.com/artworkinstructions
http://www.elsevier.com/artworkinstructions
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Supplementary material  
Supplementary material such as applications, images and sound clips, can be published 

with your article to enhance it. Submitted supplementary items are published exactly as 

they are received (Excel or PowerPoint files will appear as such online). Please submit 

your material together with the article and supply a concise, descriptive caption for each 

supplementary file. If you wish to make changes to supplementary material during any 

stage of the process, please make sure to provide an updated file. Do not annotate any 

corrections on a previous version. Please switch off the 'Track Changes' option in 

Microsoft Office files as these will appear in the published version. 

 

RESEARCH DATA  

This journal encourages and enables you to share data that supports your research 

publication where appropriate, and enables you to interlink the data with your published 

articles. Research data refers to the results of observations or experimentation that 

validate research findings. To facilitate reproducibility and data reuse, this journal also 

encourages you to share your software, code, models, algorithms, protocols, methods 

and other useful materials related to the project. 

Below are a number of ways in which you can associate data with your article or make a 

statement about the availability of your data when submitting your manuscript. If you 

are sharing data in one of these ways, you are encouraged to cite the data in your 

manuscript and reference list. Please refer to the "References" section for more 

information about data citation. For more information on depositing, sharing and using 

research data and other relevant research materials, visit the research data page. 

 

Data linking  

If you have made your research data available in a data repository, you can link your 

article directly to the dataset. Elsevier collaborates with a number of repositories to link 

articles on ScienceDirect with relevant repositories, giving readers access to underlying 

data that give them a better understanding of the research described. 

There are different ways to link your datasets to your article. When available, you can 

directly link your dataset to your article by providing the relevant information in the 

submission system. For more information, visit the database linking page. 

For supported data repositories a repository banner will automatically appear next to 

your published article on ScienceDirect. 

In addition, you can link to relevant data or entities through identifiers within the text of 

your manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020; 

CCDC: 734053; PDB: 1XFN). 

 

Mendeley data  

This journal supports Mendeley Data, enabling you to deposit any research data 

(including raw and processed data, video, code, software, algorithms, protocols, and 

methods) associated with your manuscript in a free-to-use, open access repository. 

During the submission process, after uploading your manuscript, you will have the 

opportunity to upload your relevant datasets directly to Mendeley Data. The datasets 

will be listed and directly accessible to readers next to your published article online. 

For more information, visit the Mendeley Data for journals page. 

 

Transparency  

To foster transparency, we encourage you to state the availability of your data in your 

submission. If your data is unavailable to access or unsuitable to post, this gives you the 

http://www.elsevier.com/authors/journal-authors/research-data
http://www.elsevier.com/databaselinking
http://www.elsevier.com/books-and-journals/enrichments/data-base-linking/supported-data-repositories
http://www.elsevier.com/books-and-journals/enrichments/mendeley-data-for-journals
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opportunity to indicate why. If you submit this form with your manuscript as a 

supplementary file, the statement will appear next to your published article on 

ScienceDirect. 

 

AudioSlides  
The journal encourages authors to create an AudioSlides presentation with their 

published article. AudioSlides are brief, webinar-style presentations that are shown next 

to the online article on ScienceDirect. This gives authors the opportunity to summarize 

their research in their own words and to help readers understand what the paper is 

about. More information and examples are available. Authors of this journal will 

automatically receive an invitation e-mail to create an AudioSlides presentation after 

acceptance of their paper. 

 

3D neuroimaging  
You can enrich your online articles by providing 3D neuroimaging data in NIfTI 

format. This will be visualized for readers using the interactive viewer embedded within 

your article, and will enable them to: browse through available neuroimaging datasets; 

zoom, rotate and pan the 3D brain reconstruction; cut through the volume; change 

opacity and color mapping; switch between 3D and 2D projected views; and download 

the data. The viewer supports both single (.nii) and dual (.hdr and .img) NIfTI file 

formats. Recommended size of a single uncompressed dataset is maximum 150 MB. 

Multiple datasets can be submitted. Each dataset will have to be zipped and uploaded to 

the online submission system via the '3D neuroimaging data' submission category. 

Please provide a short informative description for each dataset by filling in the 

'Description' field when uploading a dataset. Note: all datasets will be available for 

downloading from the online article on ScienceDirect. If you have concerns about your 

data being downloadable, please provide a video instead. More information. 

 

After Acceptance 

 

Author disclosure  
Funding body agreements and policies Elsevier has established agreements and 

developed policies to allow authors whose articles appear in journals published by 

Elsevier, to comply with potential manuscript archiving requirements as specified as 

conditions of their grant awards. To learn more about existing agreements and policies 

please visit http://www.elsevier.com/fundingbodies 

The second aspect of the Journal's new policy concerns the Conflict of Interest. ALL 

authors are requested to disclose any actual or potential conflict of interest including 

any financial, personal or other relationships with other people or organizations within 

three (3) years of beginning the work submitted that could inappropriately influence, or 

be perceived to influence, their work. 

Examples of potential conflicts of interest which should be disclosed include 

employment, consultancies, stock ownership (except for personal investment purposes 

equal to the lesser of one percent (1%) or USD 5000), honoraria, paid expert testimony, 

patent applications, registrations, and grants. If there are no conflicts of interest, authors 

should state that there are none. 

 

E.g., Author Y owns shares in pharma company A. Author X and Z have consulted for 

pharma company B. All other authors declare that they have no conflicts of interest. 

http://elsevier-apps.sciverse.com/GadgetDPWeb/DataProfile
http://www.elsevier.com/audioslides
http://www.elsevier.com/3DNeuroimaging
http://www.elsevier.com/fundingbodies
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Finally, before the references, the Journal will publish Acknowledgements, in a separate 

section, and not as a footnote on the title page. 

 

E.g., We thank Mr A, who kindly provided the data necessary for our analysis, and Miss 

B, who assisted with the preparation and proof-reading of the manuscript. 

The submitting author is also required to make a brief statement concerning each named 

author's contributions to the paper under the heading Contributors. This statement is for 

editorial purposes only and will not be published with the article. 

 

E.g., Author X designed the study and wrote the protocol. Author Y managed the 

literature searches and analyses. Authors X and Z undertook the statistical analysis, and 

author W wrote the first draft of the manuscript. All authors contributed to and have 

approved the final manuscript. 

 

NB. During the online submission process the author will be prompted to upload these 

four mandatory author disclosures as separate items. They will be automatically 

incorporated in the PDF builder of the online submission system. Please do not include 

in the main manuscripts. 

 

Copyright Transfer  
Upon acceptance of an article, you will be asked to transfer copyright (for more 

information on copyright see http://wwww.elsevier.com/copyright). This transfer will 

ensure the widest possible dissemination of information. If excerpts from other 

copyrighted works are included in the submission, the author(s) must obtain written 

permission from the copyright owners and credit the source(s) in the article. Elsevier 

has preprinted forms for use by authors in these cases: contact Elsevier's Rights 

Department, Philadelphia, PA, USA: phone (+1) 215 238 7869, fax (+1) 215 238 2239, 

e-mail: healthpermissions@elsevier.com. 

Requests for materials from other Elsevier publications may also be completed on-line 

via the Elsevier homepage http://www.elsevier.com/permissions 

 

Online proof correction  
Corresponding authors will receive an e-mail with a link to our online proofing system, 

allowing annotation and correction of proofs online. The environment is similar to MS 

Word: in addition to editing text, you can also comment on figures/tables and answer 

questions from the Copy Editor. Web-based proofing provides a faster and less error-

prone process by allowing you to directly type your corrections, eliminating the 

potential introduction of errors. 

If preferred, you can still choose to annotate and upload your edits on the PDF version. 

All instructions for proofing will be given in the e-mail we send to authors, including 

alternative methods to the online version and PDF. 

We will do everything possible to get your article published quickly and accurately. 

Please use this proof only for checking the typesetting, editing, completeness and 

correctness of the text, tables and figures. Significant changes to the article as accepted 

for publication will only be considered at this stage with permission from the Editor. It 

is important to ensure that all corrections are sent back to us in one communication. 

Please check carefully before replying, as inclusion of any subsequent corrections 

cannot be guaranteed. Proofreading is solely your responsibility. 

 

http://wwww.elsevier.com/copyright
http://www.elsevier.com/permissions
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Reprints  
The corresponding author, at no cost, will be provided with a PDF file of the article via 

e-mail. The PDF file is a watermarked version of the published article and includes a 

cover sheet with the journal cover image and a disclaimer outlining the terms and 

conditions of use. There are no page charges. 

Author enquiries: For enquiries relating to the submission of articles please visit 

Elsevier's Author Gateway at http://authors.elsevier.com/journal/jad. The Author 

Gateway also provides the facility to track accepted articles and set up e-mail alerts to 

inform you of when an article's status has changed, as well as detailed artwork 

guidelines, copyright information, frequently asked questions and more. Contact details 

for questions arising after acceptance of an article, especially those relating to proofs, 

are provided after registration of an article for publication. 

 

Offprints  
The corresponding author will, at no cost, receive a customized Share Linkproviding 50 

days free access to the final published version of the article onScienceDirect. The Share 

Link can be used for sharing the article via any communication channel, including email 

and social media. For an extra charge, paper offprints can be ordered via the offprint 

order form which is sent once the article is accepted for publication. Both corresponding 

and co-authors may order offprints at any time via Elsevier's Webshop. Corresponding 

authors who have published their article open access do not receive a Share Link as 

their final published version of the article is available open access on ScienceDirect and 

can be shared through the article DOI link. 

 

Author Inquiries 
Visit the Elsevier Support Center to find the answers you need. Here you will find 

everything from Frequently Asked Questions to ways to get in touch. 

You can also check the status of your submitted article or find out when your accepted 

article will be published. 

  

http://authors.elsevier.com/journal/jad
http://www.elsevier.com/authors/journal-authors/share-link
http://www.sciencedirect.com/
http://webshop.elsevier.com/myarticleservices/offprints
http://service.elsevier.com/app/home/supporthub/publishing
http://service.elsevier.com/app/answers/detail/a_id/5971/kw/5971/p/13783/supporthub/publishing
http://service.elsevier.com/app/answers/detail/a_id/5981/kw/5981/p/13783/supporthub/publishing
http://service.elsevier.com/app/answers/detail/a_id/5981/kw/5981/p/13783/supporthub/publishing


MONITORING PHYSICAL ACTIVITY TO PREDICT MOOD 102 

Appendix B 

Research Flyer 
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Appendix C 

Notice of Ethics Approval – University of Newcastle 

 
HUMAN RESEARCH ETHICS COMMITTEE  
 
 
 

Notification of Expedited Approval 

 

To Chief Investigator or Project Supervisor: Doctor Frances Kay-Lambkin 

Cc Co-investigators / Research Students: Doctor Tanya Hanstock 
 Professor Simon Dennis 
 Conjoint Associate Professor Rachel Heath 
 Ms Catherine King 
 Ms Madeleine Drew 
 Ms Nicole Carter 

Re Protocol: 
Utilising Life Logging and New Technologies to 
Help 

 Predict Relapse in Bipolar Disorder (Considered in 
 consultation with HNEHREC) 

Date: 12-Aug-2016 

Reference No: H-2016-0067 

Date of Initial Approval: 08-Aug-2016 
  

 

Thank you for your Response to Conditional Approval submission to the Human Research Ethics 

Committee (HREC) seeking approval in relation to the above protocol. 
 
Your submission was considered under Expedited review by the Chair/Deputy Chair. 
 
I am pleased to advise that the decision on your submission is Approved effective 08-Aug-2016. 
 
In approving this protocol, the Human Research Ethics Committee (HREC) is of the opinion that the project 

complies with the provisions contained in the National Statement on Ethical Conduct in Human Research, 

2007, and the requirements within this University relating to human research. 
 
Approval will remain valid subject to the submission, and satisfactory assessment, of annual progress reports. If 

the approval of an External HREC has been "noted" the approval period is as determined by that HREC. 
 
The full Committee will be asked to ratify this decision at its next scheduled meeting. A formal Certificate of 

Approval will be available upon request. Your approval number is H-2016-0067. 
 
If the research requires the use of an Information Statement, ensure this number is inserted at the 

relevant point in the Complaints paragraph prior to distribution to potential participants You may 

then proceed with the research. 
 

 Conditions of Approval 
 

This approval has been granted subject to you complying with the requirements for Monitoring of Progress, 

Reporting of Adverse Events, and Variations to the Approved Protocol as detailed below. 

 
PLEASE NOTE:  
In the case where the HREC has "noted" the approval of an External HREC, progress reports and reports of 

adverse events are to be submitted to the External HREC only. In the case of Variations to the approved 

protocol, or a Renewal of approval, you will apply to the External HREC for approval in the first instance and 

then Register that approval with the University's HREC. 
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Monitoring of Progress 
 
Other than above, the University is obliged to monitor the progress of research projects involving human 

participants to ensure that they are conducted according to the protocol as approved by the HREC. A progress 

report is required on an annual basis. Continuation of your HREC approval for this project is conditional upon 

receipt, and satisfactory assessment, of annual progress reports. You will be advised when a report is due. 

 
Reporting of Adverse Events 

 
1. It is the responsibility of the person first named on this Approval Advice to report adverse events.  
2. Adverse events, however minor, must be recorded by the investigator as observed by the investigator 

or as volunteered by a participant in the research. Full details are to be documented, whether or not the 

investigator, or his/her deputies, consider the event to be related to the research substance or 

procedure. 

3. Serious or unforeseen adverse events that occur during the research or within six (6) months of 

completion of the research, must be reported by the person first named on the Approval Advice to the 

(HREC) by way of the Adverse Event Report form (via RIMS at https://rims.newcastle.edu.au/login.asp) 

within 72 hours of the occurrence of the event or the investigator receiving advice of the event. 

4. Serious adverse events are defined as:  
 Causing death, life threatening or serious disability.  
 Causing or prolonging hospitalisation.  
 Overdoses, cancers, congenital abnormalities, tissue damage, whether or not they are judged to be 

caused by the investigational agent or procedure. 
 Causing psycho-social and/or financial harm. This covers everything from perceived invasion 

of privacy, breach of confidentiality, or the diminution of social reputation, to the creation of 

psychological fears and trauma. 
 Any other event which might affect the continued ethical acceptability of the project. 

 
5. Reports of adverse events must include:  

 Participant's study identification number;  
 date of birth;  
 date of entry into the study;  
 treatment arm (if applicable);  
 date of event;  
 details of event;  
 the investigator's opinion as to whether the event is related to the research 

procedures; and  action taken in response to the event. 

 
6. Adverse events which do not fall within the definition of serious or unexpected, including those reported 

from other sites involved in the research, are to be reported in detail at the time of the annual progress 

report to the HREC. 

 

Variations to approved protocol 
 
If you wish to change, or deviate from, the approved protocol, you will need to submit an Application for 

Variation to Approved Human Research (via RIMS at https://rims.newcastle.edu.au/login.asp). Variations may 

include, but are not limited to, changes or additions to investigators, study design, study population, number of 

participants, methods of recruitment, or participant information/consent documentation. Variations must be 

approved by the (HREC) before they are implemented except when Registering an approval of a variation 

from an external HREC which has been designated the lead HREC, in which case you may proceed as soon 

as you receive an acknowledgement of your Registration. 

 
  Linkage of ethics approval to a new Grant 
 

HREC approvals cannot be assigned to a new grant or award (ie those that were not identified on the application 

for ethics approval) without confirmation of the approval from the Human Research Ethics Officer on behalf of the 

HREC. 

Best wishes for a successful project. 

 
Professor Allyson Holbrook  

https://rims.newcastle.edu.au/login.asp
https://rims.newcastle.edu.au/login.asp
https://rims.newcastle.edu.au/login.asp
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Chair, Human Research Ethics Committee 
 
 
For communications and enquiries:  
Human Research Ethics Administration 
 
Research Services  
Research Integrity Unit  
NIER, Block C  
The University of Newcastle  
Callaghan NSW 2308  
T +61 2 492 17894  
Human-Ethics@newcastle.edu.au 

 
RIMS website - https://RIMS.newcastle.edu.au/login.asp 
 
Linked University of Newcastle administered funding: 

 
 

Funding body 
 

Funding project title 
 

First named investigator 
 

Grant Ref 
 

    
 

          

mailto:Human-Ethics@newcastle.edu.au
https://rims.newcastle.edu.au/login.asp
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Appendix D 

Notice of Ethics Approval – Hunter New England Human Research Ethics Committee 

 

 

15 August 2016 

 

Dr Tanya Hanstock  

School of Psychology 
Faculty of Science 
Information & Technology  
University of Newcastle 

 
Dear Dr Hanstock, 

 

Re: Utilising Life Logging and New Technologies to Help Predict Relapse 
in Bipolar Disorder (16/03/16/4.05) 

 

HNEHREC Reference No: 16/03/16/4.05 NSW 
HREC Reference No: HREC/16/HNE/65 

 
Thank you for submitting the above application for single ethical review. This project 
was first considered by the Hunter New England Human Research Ethics Committee 
at its meeting held on 16 March 2016. This Human Research Ethics Committee is 
constituted and operates in accordance with the National Health and Medical 
Research Council’s National Statement on Ethical Conduct in Human Research 
(2007) (National Statement) and the CPMP/ICH Note for Guidance on Good Clinical 
Practice. Further, this Committee has been accredited by the NSW Department of 
Health as a lead HREC under the model for single ethical and scientific review. The 
Committee’s Terms of Reference are available from the Hunter New England Local 
Health District website. 

 
I am pleased to advise, the Hunter New England Human Research Ethics Committee 
has determined that the above protocol meets the requirements of the National 
Statement on Ethical Conduct in Human Research and following acceptance of the 
requested clarifications and revised study documentation by Dr Nicole Gerrand 
Manager, Research Ethics & Governance under delegated authority from the 
Committee, grants ethical approval of the above project.  
The following documentation has been reviewed and approved by the Hunter New 
England Human Research Ethics Committee:  
 

Document Version Date 

NEAF [Submission Code: AU/1/EE6429]   

Revised Study Flyer   

Participant Information Sheet Version 3 13 July 2016 

Participant Consent Form Version 2 28 May 2016 

SCID-RV (for DSM-5®) Module A Version 1.0.0  

SCID-RV (for DSM-5®) Module D Version 1.0.0  

The Bipolar Depression Rating Scale (BDRS)   

Young Mania Rating Scale (YMRS)   
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For the study: Utilising Life Logging and New Technologies to Help 
Predict Relapse in Bipolar Disorder 

 
Approval has been granted for this study to take place at the following site: 

 

Hunter New England Mental Health 
 

Approval from the Hunter New England Human Research Ethics Committee for the 
above protocol is given for a maximum of 5 years from the date of this letter, after 
which a renewal application will be required if the protocol has not been completed. 

 
The National Statement on Ethical Conduct in Human Research (2007), which the 
Committee is obliged to adhere to, include the requirement that the committee monitors the 
research protocols it has approved.  In order for the Committee to fulfil this function, it 
requires: 

 

 A report of the progress of the above protocol be submitted at 12 monthly intervals. 
Your review date is August 2017. A proforma for the annual report will be sent two 
weeks prior to the due date. 

 

 A final report must be submitted at the completion of the above protocol, that is, after 
data analysis has been completed and a final report compiled. A proforma for the final 
report will be sent two weeks prior to the due date. 

 

 All variations or amendments to this protocol, including amendments to the 
Information Sheet and Consent Form, must be forwarded to and approved by the 
Hunter New England Human Research Ethics Committee prior to their 
implementation. 

 

 The Principal Investigator will immediately report anything which might warrant review of 
ethical approval of the project in the specified format, including: 

 

- any serious or unexpected adverse events 
 

- Adverse events, however minor, must be recorded as observed by the 
Investigator or as volunteered by a participant in this protocol.  Full details 
will be documented, whether or not the Investigator or his deputies 
considers the event to be related to the trial substance or procedure. These 
do not need to be reported to the Hunter New England Human Research 
Ethics Committee 
 

- Serious adverse events that occur during the study or within six months of 
completion of the trial at your site should be reported to the Manager, 
Research Ethics & Governance Office, of the Hunter New England Human 
Research Ethics Committee as soon as possible and at the latest within 72 
hours. 
 

- All other safety re 

- porting should be in accordance with the NHMRC’s Safety Monitoring 
Position Statement – May 2009 available at 
http://www.nhmrc.gov.au/health_ethics/hrecs/reference/_files/090609_nhmr

International Physical Activity Questionnaire (IPAQ)  August 2012 

Weekly Mood Rating   

Pittsburgh Sleep Quality Index (PSQI)   

Initial Intake of Participants in The Bipolar 

Study (Interview Script) 

  

http://www.nhmrc.gov.au/health_ethics/hrecs/reference/_files/090609_nhmrc_position_statement.pdf
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c_position_statement.pdf 

 
Serious adverse events are defined as: 

 

 Causing death, life threatening or serious disability.  
 Cause or prolong hospitalisation. 

 Overdoses, cancers, congenital abnormalities whether judged to be caused by the 

investigational agent or new procedure or not. 

 Unforeseen events that might affect continued ethical acceptability of the project. 

 

• If for some reason the above protocol does not commence (for example it does not receive 

funding); is suspended or discontinued, please inform Dr Nicole Gerrand, as soon as 

possible. 
 
You are reminded that this letter constitutes ethical approval only. You must not 

commence this research project at a site until separate authorisation from the Chief 

Executive or delegate of that site has been obtained. 
 
A copy of this letter must be forwarded to all site investigators for submission to the 

relevant Research Governance Officer. 
 
Should you have any concerns or questions about your research, please contact Dr 

Gerrand as per the details at the bottom of the page. The Hunter New England Human 

Research Ethics Committee wishes you every success in your research. 
 
Please quote 16/03/16/4.05 in all correspondence. 

 

The Hunter New England Human Research Ethics Committee wishes you every success in 

your research. 
 
Yours faithfully 
 
 
 
 
 
For: Ms M Hunter 

Chair 
Hunter New England Human Research Ethics Committee 

 

http://www.nhmrc.gov.au/health_ethics/hrecs/reference/_files/090609_nhmrc_position_statement.pdf
http://www.nhmrc.gov.au/health_ethics/hrecs/reference/_files/090609_nhmrc_position_statement.pdf
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Appendix E 

Initial Assessment Interview 

“Hi my name is …………………… and I’m a Clinical /Provisional Psychologist and a 

member of the Bipolar Disorder research team.  Thank you for coming in today and 

taking part in our study. As you may be aware, the study is about monitoring people 

with Bipolar Disorder for 12 months to see if we can identify early warning signs for a 

relapse. Today I’ll be asking you some information about you and your Bipolar 

Disorder. This initial assessment will go for 2-3 hours. I just want to check you have 

our parking voucher on your dashboard and that you have parked in the Psychology 

Clinic car spaces? Your future review appointments will be much shorter (30mins to 1 

hour) as we won’t have to ask a lot of this information again. Are you ready to start?” 

 

Give Participant Information and Consent Form and explain this, including limits to 

confidentiality. Ask participant to sign the consent form. 

 

Date of Initial Assessment: 

Assessing psychologist/title:  

Name of Participant: 

Participant Number: 

Gender: 

 

Demographics: 

1. How did you hear about the study? 

2. What is your date of birth? 

3. What is your address? 

4. What is your mobile number? 

5. What is the best email address to contact you on if needed? 

6. Who is your GP? 

7. Do you have a treating Psychologist/ Clinical Psychologist? (If so, who is this, 

how long have you been seeing them and how often do you see them?) 

8. Do you have a treating Psychiatrist? (If so, who is this, how long have you 

been seeing them and how often do you see them?): 

9. If there was an emergency or if we could not easily contact you, who would be 

the best contact for you? (Name, relationship and mobile number): 

Background Details: 

10. How would you describe your relationship status (e.g., single, married, in a de-

facto relationship, divorced)? 

11. Do you have any children (if so, ages and gender)? 

12. What is your current employment/study/financial benefit? 

13. What is your highest level of education? 
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14. What is your current income (0-$18,200, $18,201-$37,000, $37,001-$80,000, 

$80,001-$180, 000, $180,000 and over) 

15. What is your current household income (use above tax brackets)? 

History and Symptoms of BD: 

16. How old where you when you think you first had any symptoms of Bipolar 

Disorder? 

17. How old were you when you were actually diagnosed (and year)? 

18. What are your current diagnoses (include comorbidities)? 

19. How many hospital admissions have you had (at what age/year)? 

20. Have you ever attempted suicide (age/year)? 

21. Have you ever engaged in self-harm (age/year)? 

22. Do you currently use any substances (type, how much and how often)? 

23. Do you drink alcohol (type, how much and how often)? 

24. Do you currently smoke cigarettes (how much and how often)?  

25. What are your current medications? 

26. How compliant are you with taking them? 

27. Do you have any side effects from your medication? 

28. Have you received any psychological help (when, for how long, what type of 

therapy, what type of psychologist)? 

29. Do you have a family history of mental health issues (esp. BD)? 

30. Has anyone in your family died by suicide? 

Physical Health Details: 

31. Do you have any physical health issues? 

32. Are you on any medications for these (which medications; dose)? 

33. Have you ever used a lifestyle-monitoring device before (if so which one/s, how 

long, how did you find it)? 

34. Have you ever used a Mental Health phone app before (if so which one/s, how 

long, how did you find it)? 

Administer clinician-rated measures: 

1. SCID-5 RV (BD section only) 

2. BDRS 

3. YMRS (this can be done after if needed) 

 

Administer Client Measures 

1. PSQI 

2. IPAQ-SF 

3. DSSI-10 

4. Personal Network Map (Make sure participants have the same amount of time to 

complete this (15 mins)) 

5. Travel 

6. Socialisation 
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Risk Assessment 

If required, conduct risk assessment using Risk Assessment form and devise safety plan 

using Safety Plan form.  May need to seek permission to contact the person they live 

with to let them know the situation, and inform them you will be writing to the treating 

professional to include your assessment of the situation. 
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Appendix F 

Bipolar Depression Rating Scale (BDRS) 

 

 

 

 
General Instructions 
 

The BDRS is designed to measure the severity of depressive symptoms in bipolar 
depression. The BDRS is validated for clinical use by trained raters. The following 
conventions are designed to standardise scoring of the BDRS. Based on a clinical 
interview, the BDRS items rate the severity of depressive and/or mixed symptoms 
expressed by patients currently and during the past few days. If there is a 
discordance between symptoms currently and the last few days, the rating should 
reflect current symptoms. The scale contains 20 questions and the maximum score 
possible is 60. Higher scores indicate greater severity. 

 

Individual items may be either subjective (patient report), objective (clinician rated) or 
a combination. In those combined items where there is a discrepancy between 
subjective and objective criteria, the objective should be more heavily weighted. If the 
rater believes the patient’s score lies between two points of severity, and is unable to 
clarify with probing where a particular score lies, the more severe rating should be 
scored. When the operational definitions and suggestions for an item do not fully 
describe an individual situation, the categories of mild/moderate/severe should guide 
rating. Do not however ask patients to pick the right answer e.g. 
mild/moderate/severe. 

 
In individuals with significant symptom lability, for example with ultra rapid or ultradian 
cycling, the rating should be weighted to the current mental state. When assessing the 
patient’s current state, assessment should be done if possible without any attribution 
to environmental variables or medication status, e.g. use of hypnotics in assessing 
sleep. If a clear medical cause for a symptom is present, e.g. lithium tremor, this should 
not be rated. Some individuals who have chronic depression or alternate between 
depression and hypomania, may be unable to recall a period of well being, or be 
confident of what is normal for them. In items which refer to a person’s usual self, it may 
be necessary for the interviewer to refer to hypothetical norms for those items. 

 

Beware of central tendency error i.e. avoid assessing at a mid range as a “safe” 
response. Where examples are given e.g., 5 (3), the experience of one example satisfies 
the criteria. Is not necessary for any of the specific listed examples to be experienced if 
in the rater’s judgement this criteria level is met. Do not take these anchor points too 
literally. The questions listed are a guide rather than a structured interview, and these 
need to be contextualised to the individual’s clinical situation. Do not assume that 
because an individual does satisfy a particular anchor point that they will not 
satisfy the following anchor point. Rater’s should consider both the frequency, 
duration and severity of the symptom, and when appropriate, associated features such as 
distress and impairment. 

 
Following the generally agreed protocol in clinical interviewing, questions should move 
from general to specific. Patients generally are given as few prompts as possible to 
elicit the information required to obtain a rating. Within each item, questions should 
move from more open ended to more structured as needed. Raters should be aware of 
maintaining a balance between minimizing prompting but ensuring sufficient information 
is elicited to make the rating accurate and representative of the patient’s 
symptomatology. Particularly unwell patients may generally be expected to need 

The Bipolar Depression Rating Scale (BDRS) 

Rater Manual 
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further prompting whereas higher functioning patients may be able to answer 
questions with less additional input from raters. 
Criteria and components of the individual Items: 
 
Before starting. I am going to ask you some questions about some symptoms you may have. 
When answering please keep in mind that we are focusing only on how you are now and over 
the last few of days. 
 
ltem 1.   DEPRESSED MOOD 
Include self-report and/or observed behaviour. 
To score 3 depression should be severe but need not be extreme. 
 
How has your mood been over the last few days? Have you felt depressed, sad or flat? 
Do you experience emotions other than depression? Have you had feelings of 
helplessness or hopelessness? How do you feel about the future? 
How intense are these feelings? How persistent are these feelings? 

 
 
 
 

 
 
 
 
 
 
 
ltem 2. SLEEP DISTURBANCE 
 

Score either insomnia 2(a) or hypersomnia 2(b), compared to the person’s normal sleep 
pattern. Rate sleep quantity independent of medication. Include daytime sleep and 
“dozing” as well as intermittent sleep when assessing total sleep time. 
How has your sleep been over the last couple of days? 
How many hours would you usually sleep when you are well? Is your sleep broken? 
Do you awake feeling refreshed? 
How many hours in total have you been sleeping over the last couple of nights? Do you 
nap or doze in the day? For how long? 
How many hours more or less than usual are you sleeping? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

1
. 

Depressed Mood (Self reported and/or observed depression as evidenced by gloom, 
sadness, pessimism, hopelessness, and helplessness) 

Nil 
Mild [brief or transient periods of depression, or mildly 
depressed mood] 

Moderate [depressed mood is clearly but not consistently 
present and other emotions are expressed, or depression is of 
moderate intensity] 
Severe [pervasive or continuous depressed mood of marked 
intensity] 

2
. 

Sleep Disturbance: score either A or B (Change in total amount of sleep over a 24 hour 
cycle, rated independent of the effect of external factors) 

A: Insomnia (reduction in total sleep time) 
Nil 
Mild [up to 2 hours] 
Moderate [2-4 hours] 
Severe [more than 4 hours] 

OR 
 
B: Hypersomnia (increase in total sleep time, inclusive of daytime 
sleep) 

Nil 
Mild [less than 2 hours, or normal amount but non-
restorative] 
Moderate [greater than 2 hours] 
Severe [greater than 4 hours] 
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ltem 3. APPETITE DISTURBANCE 
 

Score either 3(a) or 3(b) compared to their usual eating and appetite pattern. 

 
How is your appetite? 
Currently, do you want to eat more or less than usual? 
Has your change in appetite altered the amount you actually have been eating? Has food 
lost taste? 
Do you have to push yourself to eat? 
Are you comfort eating or snacking more than usual? Do you have cravings, which lead 
to binges? 
 
 

3. Appetite Disturbance: score either A or B (Change in appetite and food consumption, 
rated independent of the effect of external factors) 
 

A: Loss of Appetite 

0 Nil 

1 Mild [no change in food intake, but has to push self to eat or reports that food has 
lost taste] 
2 Moderate [some decrease in food intake] 
3 Severe [marked decrease in food intake, hardly eating] 

 

OR 
 

B: Increase in Appetite 

0 Nil 
1 Mild [no change in food intake, but increased hunger] 
2 Moderate [some increase in food intake, e.g., comfort eating] 
3 Severe [marked increase in food intake or cravings] 

 
 

ltem 4. REDUCED SOCIAL ENGAGEMENT 
 

Assess any reduction of social and interpersonal interaction the participant experiences 
due to their avoidance or reluctance to engage in social contact. Rate in the context of 
what is normal for the individual. 

 
Are you meeting or interacting with other people as usual? Do you find it easy to be 
around other people at present? 
Are you meeting or seeing the people you would normally meet? Are you avoiding 
meeting or making contact with people? 
To what extent are you avoiding contact with other people? Do you avoid answering the 
phone or seeing visitors? 
 

 
 
 

4
. 

Reduced Social Engagement (Reports reduced social and interpersonal engagement or 
interactions) 

Nil [normal] 
Mild [slight reduction in social engagement with no impairment in 
social or interpersonal function] 
Moderate [clear reduction in social engagement with some 
functional sequelae, e.g., avoids some social engagements 
or conversations] 
Severe [marked reduction in social interaction or avoidance of 
almost all forms of social contact, e.g., refuses to answer the 
phone or see friends or family] 
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ltem 5. REDUCED ENERGY AND ACTIVITY 
 

Reduced energy and activity should be rated on the basis of subjective reports and 
consequent reduction in goal directed activity. 

 

Do you find you have as much energy and drive as usual? 
Do you feel more tired than usual? 
Do you find it takes more energy than usual to do things? 

Do your limbs feel very tired or heavy? 
Has this led to you reducing your usual activities? 
Are there things you no longer do at all because of reduced energy? Are you spending 
much more time in bed? 

 

ltem 6.   REDUCED MOTIVATION 

 

Reduced motivation and drive should be rated on the basis of subjective reports and 
consequent reduction in goal directed activity. 

 

Is your motivation or drive reduced? 
Are you less interested in your usual activities? 
Do you need to push yourself to do the things you usually do? Are you doing the things 
you would usually do? 
Have you stopped doing any things you would usually do? Which things? 
 
 

 
 
 
 
 
 
 
 
 
 
ltem 7. IMPAIRED CONSENTRATION AND MEMORY 
 

This item examines an individual’s concentration, their ability to sustain attention and 
short-term memory difficulties. 

 
Do you find it hard to concentrate? 
Does your attention wander more easily? Are you more forgetful than usual? 
How severe is this? 

5
. 

Reduced Energy and Activity (Reduced energy, drive and goal directed 
behaviour) 

Nil 
Mild [able to engage in usual activities but with increased effort] 
Moderate [significant reduction in energy leading to reduction of some role-
specific activities] 
Severe [leaden paralysis or cessation of almost all role specific activities, e.g., 
spends excessive time in bed, avoids answering the phone, poor personal 
hygiene] 

6
. 

Reduced Motivation (Reports of subjective reduction in drive, motivation, and 
consequent goal directed activity) 

Nil [normal motivation] 
Mild [slight reduction in motivation with no reduction in function] 

Moderate [reduced motivation or drive with significantly reduced 
volitional activity or requires substantial effort to maintain usual 
level of function] 
Severe [reduced motivation or drive such that goal directed 
behaviour or function is markedly reduced] 
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Do you have any difficulty with reading, driving or watching TV? Does this affect your 
ability to function? How much? 

 

 

 

 

 

 

 

 

 

 

ltem 8. ANXIETY 

 

This item assesses both reported levels of cognitive anxiety as well as somatic 
symptoms. The presence of significant somatic symptoms usually reflects higher anxiety 
unless these symptoms are due to another medical condition. 

 
Have you been more anxious or tense than usual over the last few days? 
Have you found yourself worrying about things that wouldn’t usually bother you? 
Are you experiencing any physical symptoms such as tremors/palpitations/dizziness/light 
headedness/pins & needles/sweating/flushes/butterflies in the stomach/diarrhoea? 
How intense is the anxiety? How persistent is the anxiety? 
Does it interfere with your ability to function? 
 
 
 
 
 

 
 
 
 
 
 
 
ltem 9. ANHEDONIA 
 

Assesses person’s reported ability to experience pleasure in usual activities. 

 

Do you find things as enjoyable as usual? 
Do you still find any pleasure in the things that you usually enjoy? Which activities still 
give you pleasure? To what extent? 
Have you completely lost your ability to experience pleasure? 
 

7
. 

Impaired Concentration and Memory (Subjective reports of reduced attention, 
concentration, or 
memory, and consequent functional impairment) 

Nil 
Mild [slight impairment of attention, concentration, or memory with no functional 
impairment] 
Moderate [significant impairment of attention, concentration, or 
forgetfulness with some functional impairment] 
Severe [marked impairment of concentration or memory with substantial 
functional impairment, e.g., unable to read or watch TV] 

8
. 

Anxiety (Subjective reports of worry, tension, and/or somatic anxiety symptoms e.g., 
tremor, palpitations, dizziness, light-headedness, pins and needles, sweating, dyspnoea, 
butterflies in the stomach, or diarrhoea) 

Nil 
Mild [transient worry or tension about minor matters] 

Moderate [significant anxiety, tension, or worry, or some accompanying somatic 
features] 
Severe [marked continuous anxiety, tension, or worry that interferes with normal 
activity; or panic attacks] 
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ltem 10. AFFECTIVE FLATTENING 
 

This item rates the intensity and range of the individual’s usual emotions. When giving 
examples to a patient, be aware that an example of feeling “unable to cry” may have 
gender specific connotations 

 

Do you feel your mood is flat or as if your feelings are numbed? Do you have less 
feelings for significant people in your life? 
Do you find it harder to get excited, angry or worked up about things? Do you sometimes 
feel as if you are numb or have no feelings left? 
 
 
 
 

 
 
 
 
 
 
 
 
ltem 11. WORTHLESSNESS 
 

Assesses individual’s feelings of self worth or self-confidence, compared to usual levels 
of self- esteem. 

 
How is your sense of self worth or confidence? 
Do you feel you are as worthy a person as anyone else? Are you still able to see your 
positive qualities? 
Do you feel others would be better off without you? 

 

 
 

 
 

9
. 

Anhedonia (Subjectively reduced ability to experience pleasure in usual 
activities) 

Nil 
Mild [slight reduction in pleasure from usually pleasurable 
activities] 

Moderate [significant reduction in pleasure from usually 
pleasurable activities; some pleasure from isolated activities 
retained] 
Severe [complete inability to experience pleasure] 

11
. 

Worthlessness (Subjective sense, or thoughts, of decreased self-value or 
self-worth) 

Nil 
Mild [slight decrease in sense of self-worth] 
Moderate [some thoughts of worthlessness and decreased self-worth] 

Severe [marked, pervasive, or persistent feelings of worthlessness, e.g., feels 
others better off without them, unable to appreciate positive attributes] 

10
. 

Affective Flattening (Subjective sense of reduced intensity or range of feelings or 
emotions) 

Nil 
Mild [slight constriction of range of affect, or transient reduction in range or
intensity of feelings] 
Moderate [significant constriction of range or intensity of feelings with
preservation of some emotions, e.g., unable to cry] 
Severe [marked and pervasive constriction of range of affect or inability to
experience usual emotions] 



MONITORING PHYSICAL ACTIVITY TO PREDICT MOOD 

 

118 

ltem 12. HELPLESSNESS AND HOPELESSNESS 
 

This item assesses feelings of helplessness or hopelessness, gloom and despondency. 

 
Do you feel optimistic or pessimistic about the future? Do you feel you will be able to 
cope with the future? 
Do you feel helpless or hopeless? Are those feelings constantly there? How intense are 
those feelings? 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
ltem 13. SUICIDAL IDEATION 
 

Assesses reported thoughts of death and suicide. 
 
Do you feel that life is not worthwhile or meaningless? Do you have thoughts of death or 
dying? 
Do you feel that you would be better off dead? Have you thought about ending your own 
life? Have you had thoughts about harming yourself? Have you made any plans? 
 

 
 
 

 
 
 
 
 
 
 
 
 
ltem 14. GUILT 
 

This item rates guilt, self-blame and remorse for real or past events. Rating varies 
according to extent to which person feels guilty or deserving of their fate. 
 
Do you find yourself feeling guilty about things that have happened in the past? Are you 
self critical about your role in things that have gone wrong? 
How intense are these feelings? 
Are they there some of the time or all of the time? Do you think these feelings are 
excessive? 
Do you feel in some ways that having this illness is a punishment? 
 

13
. 

Suicidal Ideation (Thoughts or feelings that life is not worthwhile; thoughts of death 
or suicide) 

Nil 
Mild [thoughts that life is not worthwhile or is meaningless] 

Moderate [thoughts of dying or death, but with no active suicide thoughts or
plans] 
Severe [thoughts or plans of suicide] 

12
. 

Helplessness and Hopelessness (Subjective sense of pessimism or gloom regarding 
the future, inability to cope, or sense of loss of control) 

Nil 
Mild [occasional and mild feelings of not being able to cope as 
usual; or pessimism] 
Moderate [often feels unable to cope, or significant feelings of 
helplessness or hopelessness which lift at times] 
Severe [marked and persistent feelings of pessimism, 
helplessness, or hopelessness] 
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ltem 15. PSYCHOTIC SYMPTOMS 
 

This item rates psychotic symptoms, increasing from over-valued ideas through to overt 
psychotic symptoms. Rate on the basis of interview and mental status examination. 
Some of the information for this item will have bee gleaned from previous items. 

 
Do your feelings of guilt affect the things you do? Are you feeling suspicious? 
Have you had unusual experiences such as hearing voices or seeing visions? Do you 
believe things other people regard as unusual? 

 
 
 
 

 
 
 
 
 
 
 
 
The Mixed Subscale: Items 16-20 
 
 

ltem 16. IRRITABILITY 

 

This item rates irritability and hostility. It is rated on the basis of subjective reports of 
irritability as well as observed behaviour. 
Do you find things irritate you more than they would have previously? Do you show that 
you are irritated or can you keep the feelings inside? Have you acted ‘out of character’ 
due to your feelings of irritation? 
Have you lost your temper so that you shouted or broke things? 

 
 
 
 
 
 
 
 
 
 

14
. 

Guilt (Subjective sense of self blame, failure, or remorse for real or imagined 
past errors) 

Nil 
Mild [slight decrease in self-esteem or increased self-criticism] 

Moderate [significant thoughts of failure, self-criticism, inability to cope, or
ruminations regarding past failures and the effect on others; able to recognise as
excessive] 
Severe [marked, pervasive, or persistent guilt, e.g., feelings of deserving
punishment; or does not clearly recognise as excessive] 

16
. 

Irritability (Reports uncharacteristic subjective irritability, short fuse, easily angered, 
manifested by verbal or physical outbursts) 

Nil 
Mild [slight subjective irritability; may not be overtly present] 

Moderate [verbal snappiness and irritability that is clearly observable in the
interview] 
Severe [reports of physical outbursts, e.g., throwing/breaking objects, or
markedly abusive verbal outbursts] 

15
. 

Psychotic Symptoms (Presence of overvalued ideas, delusions, or 
hallucinations) 

Nil [absent] 
Mild [mild overvalued ideas, e.g., self-criticism or pessimism 
without clear effect on behaviour] 
Moderate [significant overvalued ideas with clear effect on behaviour, 
e.g., strong guilt feelings, clear thoughts that others would be better 
off without them] 
Severe [clear psychotic symptoms, e.g., delusions or hallucinations] 



MONITORING PHYSICAL ACTIVITY TO PREDICT MOOD 

 

120 

ltem 17. LABILITY 
 

This item rates both reported and observed mood lability. 

 

Have you experienced mood swings over the last couple of days? How intense are these 
mood swings? 
How frequently does this happen? 

 

 
 
 

ltem 18. INCREASED MOTOR DRIVE 
 

This item rates both subjective and observed increases in motor drive and activity. This 
should include both goal directed and non-specific activity. 

 
Have you been more active than usual over the past few days? 
Do you feel you have more energy and drive then usual? How much more? Have you 
done more things because of this? 

 
 
 
 

 
 
 
 
 
 
 
ltem 19. INCREASED SPEECH 
 

This item scores increased rate and quantity of speech or thought. It is predominantly an 
observer based rating, although subjective reports are taken into account. 
 
Do you find you want to talk more than you usually would? 
Do you find you interrupt people more than you usually would? Are your thoughts going 
faster than usual? 
Do you find yourself bursting with ideas that you want to tell people? 
 

 
 
 

 
 
 
 
 
 
 

17
. 

Lability (Observed mood lability or reported mood swings) 

Nil 
Mild [subjective reports of mild increase in mood lability] 
Moderate [mood lability clearly observable, moderate in intensity] 
Severe [marked and dominant mood lability, frequent or dramatic swings in mood] 

18
. 

Increased Motor Drive (Subjective reports and objective evidence of increased motor 
drive and motor activity) 

Nil [normal motor drive] 
Mild [slight increase in drive, not observable in 
interview] 
Moderate [clear and observable increase in energy 
and drive] 
Severe [marked or continuous increase in drive] 

19
. 

Increased Speech (Observed increase in either the rate or quantity of speech, or 
observed flight of ideas) 

Nil 
Mild [slight increase in the rate or quantity of speech] 
Moderate [racing thoughts, significantly more talkative, clearly distractible, or
some circumstantiality; does not impede interview] 
Severe [flight of ideas; interferes with interview] 
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ltem 20.   AGITATION 
 

This item rates observed restlessness and agitation, although subjective reports are taken 
into account. 
 
Do you find you are more restless than usual? Do you feel agitated? 
Do you find it hard to sit still? How intense are these feelings? 
 

 
 

 

 

 

 

 

 

  

20 

 
Agitation (Observed restlessness or agitation) 

Nil [normal] 
Mild [slight restlessness] 

Moderate [clear increase in level of agitation] 
Severe [marked agitation, e.g., near continuous pacing or wringing hands] 
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Appendix G 

Young Mania Rating Scale (YMRS) 

 
Guide for Scoring Items – The purpose of each item is to rate the severity of that 

abnormality in the patient. When several keys are given for a particular grade of 

severity, the presence of only one is required to qualify for that rating.  
The keys provided are guides. One can ignore the keys if that is necessary to 

indicate severity, although this should be the exception rather than the rule.  
Scoring between the points given (whole or half points) is possible and 

encouraged after experience with the scale is acquired. This is particularly useful when 

severity of a particular item in a patient does not follow the progression indicated by the 

keys. 

 
1. Elevated Mood  

0 Absent 

1 Mildly or possibly increased on questioning 

2 Definite subjective elevation; optimistic, self-confident; cheerful; appropriate to 

content 

3 Elevated, inappropriate to content; humorous 

4 Euphoric; inappropriate to content; singing 
 
2. Increased Motor Activity – Energy  

0 Absent 
1 Subjectively increased 

2 Animated; gestures increased 

3 Excessive energy; hyperactive at times; restless (can be calmed)  
4 Motor excitement; continuous hyperactivity (cannot be calmed) 

 
3. Sexual Interest  

0 Normal; not increased 
1 Mildly or possibly increased 

2 Definitive subjective increase on questioning 

3 Spontaneous sexual content; elaborates on sexual matters; hypersexual by self-report  
4 Overt sexual acts (towards patients, staff, or interviewer) 

 
4. Sleep  

0 Reports no decrease in sleep 

1 Sleeping less than normal amount by up to one hour 

2 Sleeping less than normal by more than one hour 

3 Reports decreased need for sleep 

4 Denies need for sleep 
 
5. Irritability  

0 Absent 

2 Subjectively increased  
4 Irritable at times during interview; recent episodes of anger or annoyance on 

ward  
6 Frequently irritable during interview; short, curt throughout  
8 Hostile, uncooperative; interview impossible 
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6. Speech (Rate and Amount)  
0 No increase 

2 Feels talkative 
4 Increased rate or amount at times, verbose at times  
6 Push; consistently increased rate and amount; difficult to interrupt  
8 Pressured; uninterruptible, continuous speech 

 

7. Language – Thought Disorder  
0 Absent 

1 Circumstantial; mild distractibility; quick thoughts 
2 Distractible; loses goal of thought; changes topics frequently; racing thoughts  
3 Flight of ideas; tangentiality; difficult to follow; rhyming; echolalia  
4 Incoherent; communication impossible 

 
8. Content  

0 Normal 

2 Questionable plans, new interests 
4 Special project(s); hyperreligious 

6 Grandiose or paranoid ideas; ideas of reference 

8 Delusions; hallucinations 
 
9. Disruptive – Aggressive Behavior  

0 Absent; cooperative 
2 Sarcastic; loud at times; guarded 

4 Demanding; threats on ward 

6 Threatens interviewer; shouting; interview difficult  
8 Assaultive; destructive; interview impossible 

 
10. Appearance  

0 Appropriate dress and grooming 

1 Minimally unkempt 

2 Poorly groomed; moderately disheveled; overdressed 
3 Disheveled; partly clothed; garish makeup 

4 Completely unkempt; decorated; bizarre garb 
 

11. Insight  
0 Present; admits illness; agrees with need for treatment 

1 Possibly ill 

2 Admits behavior change, but denies illness 
3 Admits possible change in behavior, but denies illness  
4 Denies any behavior changes 

 
 
 

Name:___________________________________________ 

Rater: ___________________________________________ 

Date:____________________________________________ 

Score:___________________________________________ 
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Appendix H 

International Physical Activity Questionnaire Short-Form (IPAQ-SF) 
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Appendix I 

Mood Survey 

 

Welcome to the Weekly Mood Rating. 

Please click next to start. 

There are 2 questions in this survey 

Weekly Mood Rating 

 

How do you feel today? 

Please choose the appropriate response for each item: 

  None Mild Moderate Severe 

Depressed 
    

Elevated 
    

Irritable 
    

Anxious 
    

Psychotic 
    

 

Any comments about your mood this week? 

Please write your answer here: 

  

Thanks for filling in this report. You can now close this window. 
 
 
Submit your survey. 
Thank you for completing this survey.  
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Appendix J 

Fitbit Charge HR Instructions 

Fitbit Web Interface 

 To sync data from the Fitbit wrist device to the Fitbit web interface, you need to 

connect the Fitbit device to your computer via the USB cable.  

 You can add exercise by pressing the log tab, then activities tab if you forget to 

wear the Fitbit during exercise.  

 You can add sleep by pressing the log tab, then sleep tab if you forget to wear 

the Fitbit during sleep. 

 You can edit sleep by pressing the log tab, then sleep tab, then edit tab if you do 

not agree with the amount of sleep the Fitbit has tracked you as having (you may 

have been lying on the lounge watching TV and your heart rate may have fallen 

to a level where the Fitbit has interpreted it as sleep but you have not fallen 

asleep). There will be no data at the initial assessment for you to edit but we 

highlighting where you can edit this in the future if need be. 

 On the dashboard there is a resting heart rate section, which explains the 

different heart rate categories that will appear when you are exercising (you can 

read this in own time) but we are flagging this for you now.  

 The general aim is 10,000 steps per day with Fitbit community users. 

 You can track weight, calories, liquid and write meal plans if wish to do so. 

 Badges are provided as incentives.  

Fitbit Phone App 

 Bluetooth needs to be turned on in phone to sync data from Fitbit wrist device to 

Fitbit app. 

 Can set up main dashboard how you want to by pressing edit in the top right 

hand corner. 

 The Fitbit app has the feature of how many steps you do each hour. 

 In the sleep section if you press the cog wheel (top right) you can set a time 

asleep goal, bedtime and wakeup time and a bedtime reminder if you wish. 

 In the sleep section if you press the + symbol (top right) this will manually allow 

you to let the app know you are beginning your sleep but remember if you do 

this, in the morning when you wake up, you need to manually let the app know 

you have woken up or otherwise it will keep tracking your sleep. OR you can 

just go to sleep and the Fitbit will automatically detect this by your low heart 

rate and will also automatically detect when you wake up.   

 The same + symbol will also allow you to add a sleep log if you had a nap and 

the Fitbit for some reason has not recorded it rather than using the web interface.  

 In the exercise section the timer symbol (top right) will allow you to log exercise 

if you did not wear the Fitbit during the exercise 
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General Wear 

Fitbit.com recommends: 

 Make sure you wear your Fitbit Charge HR band so that it is not too tight and it 

can move back and forth on your wrist. It is recommended that you wear the 

band on your non-dominant hand, one finger’s width above the wrist bone. For 

better heart rate readings during exercise, it is recommended that you wear the 

band so that it’s secure, but not too tight, and to wear the band higher 

on your wrist (about 2-3 finger widths above your wrist bone) and then to lower 

the band and loosen it after exercise.  

 Regularly clean your band and wrist, especially after working out or sweating. 

Do NOT use hand soap, body soap, dish soap, hand sanitizers, cleaning wipes or 

household cleaners which could get trapped beneath the band and agitate your 

skin.  

 To remove build-up of lotions and oils (such as sunscreen, insect repellent and 

moisturizers) that can be trapped beneath the band, we recommend that you use 

a soap-free cleanser like Aquanil, rinse thoroughly and always dry the band well 

before putting it back on. 

 For tough spots and stains on your band, scrub with a wet soft-bristled 

toothbrush. 

 If you have eczema, allergies or asthma you may be more vulnerable towards 

developing a skin irritation or allergy from a wearable device. 

 Whether you have the conditions above or not, if you start to experience    

redness or skin irritation on your wrist, remove your device.  

 If symptoms persist longer than 2-3 days after having removed your band, 

contact a dermatologist. 

 If you sweat for more than two hours while wearing your Fitbit band, wash your 

band and your wrist using the directions above to avoid skin agitation. 
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Appendix K 

Participant Information and Consent Form (PICF) 

 

Associate Professor Frances Kay Lambkin 

School of Health & Public Medicine 

University of Newcastle 

University Dr, Callaghan NSW 2308 

Phone: (02) 49854309  

Email: Frances.Kaylambkin@newcastle.edu.au  

 

 

Information Statement for the Research Project: 

Lifelogging and Bipolar Disorder  

Document Version 3: 13/07/16 

 

The Research Team: 

 

Associate Professor Frances Kay-Lambkin, School of Medicine & Public Health 

 

Dr Tanya Hanstock: Senior Lecturer, School of Psychology and PhD Candidate in 

the School of Medicine & Public Health 

 

Nicole Carter, Clinical Psychology Masters Candidate 

 

Madeleine Drew, Clinical Psychology Masters Candidate 

 

Catherine King, Clinical Psychology Masters Candidate 

 

Conjoint Associate Professor Rachel Heath, School of Psychology 

 

Professor Simon Dennis, School of Psychology 

 

You are invited to participate in the research project Lifelogging and Bipolar 

Disorder, which is being conducted by members of the above Research Team at the 

University of Newcastle. 

The research is part of the studies of three students (Nicole Carter, Madeleine Drew, 

and Catherine King) in the Master of Clinical Psychology program at the University of 

Newcastle. It is also part of Dr Tanya Hanstock’s (Senior Lecturer in the School of 

Psychology) PhD candidature in the School of Medicine and Public Health. These 

students are being supervised by Professor Simon Dennis (School of Psychology) and 
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Associate Professor Frances Kay-Lambkin (School of Health and Public Medicine) and 

assisted with data analysis by Conjoint Associate Professor Rachel Heath (School of 

Psychology). 

 

Why is the research being done? 

This research project examines how lifestyle patterns can predict symptom changes in 

people diagnosed with Bipolar Disorder. We are particularly interested in examining 

patterns of sleep, physical activity, and social stimulation (how much socialising you 

do) as shown by people with Bipolar Disorder. Over a 12-month period, we will 

monitor these lifestyle activities via a Fitbit Charge HR (a fitness tracker), and two free 

android smartphone applications; Unforgettable Me (designed by researchers at the 

University of Newcastle), and the IF app which is commercially available. You will also 

be sent a text message with a link to a short online mood survey, which we will ask you 

to complete once a week. We hope that this research will help clinicians to predict and 

potentially prevent relapse in patients diagnosed with Bipolar Disorder.  

 

Who can participate in the research? 

You are invited to take part in this study because you responded to an advertisement 

that described the research project and what would be required of you. This study will 

be suitable for you if you: 

 have a formal diagnosis of Bipolar Disorder Type I or Type II; 

 have English as your first language; 

 are aged between 18 and 50 years of age; 

 are currently under the care of a GP or Psychiatrist; 

 are stable on medication; and 

 have an Android smartphone. 

 

This study is not suitable for you if you have another serious medical condition (such as 

epilepsy or diabetes) or if you are acutely unwell, suicidal, have a brain injury, 

intellectual impairment or learning disorder. 

 

What will you be asked to do? 

If you agree to participate, you will be asked to attend the University of Newcastle 

Psychology Clinic (see attached map and parking information) on a Wednesday for six 

face-to-face assessments over the course of a 12-month period. These will include an 

initial assessment, an assessment one-week later to discuss any questions or concerns 

you might have about the study or the devices we are using to measure your behaviour, 

as well as assessments at 3, 6, 9, and 12 months after the initial assessment. We will 

also invite you to attend three follow-up visits; at 1, 3 and 6 months after we have 



MONITORING PHYSICAL ACTIVITY TO PREDICT MOOD 

 

132 

completed the data collection. Each assessment will last for approximately one hour, 

except for the first visit, which will take up to two hours.  

During the first face-to-face assessment, you will be asked to complete a number of 

questionnaires. These will ask you to provide information about your diagnosis, 

symptom severity, and lifestyle habits. We will also record your height and weight. At 

subsequent assessments, we will repeat some of these measures. The measurement 

devices we are using in this study will also be set up for you at this time. 

At the first assessment, you will be provided with a Fitbit Charge HR (a wrist-worn 

fitness-tracking device), which we would like you wear for the 12 months of the study. 

The device will record your sleep-wake cycles and levels of physical activity. We will 

also set up the Android smartphone apps for you, and demonstrate how you can access 

the weekly online mood-rating questionnaire. Please see below for further information 

about how we will use these devices. 

At this first assessment, you will also be asked for your consent so that the person 

conducting this assessment (Catherine, Nicole, Madeleine or Tanya) can communicate 

with the health professional overseeing your mental health care and treatment. This 

person will be able to verify your diagnosis for our research purposes and ensure that 

your safety and wellbeing are maintained throughout the study. Please see the consent 

form for more information about the circumstances under which your health care 

professional may need to be contacted. 

 

A Summary of the Assessments, their Durations and Reimbursements: 

1. Start of study (2 hours) $20 

2. Week 2 assessment (1 hour) $10  

3. 3-month assessment (1 hour) $10 

4. 6-month assessment (1 hour) $10 

5. 9-month assessment (1 hour) $10 

6. 12-month assessment (1 hour) $10 

7. 1-month post-study review (1 hour) $10 

8. 3-month post-study review (1 hour) $10 

9. 6-month post-study review (1 hour) $10  

 

All assessments will occur at The University of Newcastle Psychology Clinic. When 

you complete the study, your total reimbursement will be $100. We would also like to 

contact you after the study has been completed to invite you to take part in future 

studies related to Bipolar Disorder. 

 

What choice do you have? 

Participation in this research is entirely voluntary. Before you can take part, your 

informed consent will be required. Whether or not you decide to participate, your 
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decision will not disadvantage you or affect the current treatment you are receiving, nor 

will it adversely affect your relationship with the University of Newcastle or the 

researchers.  

Even if you do decide to participate in this project, you may withdraw at any time 

without giving a reason by contacting Associate Professor Kay-Lambkin whose contact 

details are at the top of this Information Sheet. If this does occur please let us know so 

we can assist you to deactivate all apps and accounts involved in data collection. 

How much time will it take? 

The data collection for this long-term project will take about 12 months with follow-up 

interviews occurring up to six months later. We will ask that you wear the Fitbit Charge 

HR device at all times, where possible, for a period of 12 months and attend six face-to-

face assessments during this time. As stated above, the first assessment will take up to 

two hours, and each subsequent assessment will take approximately one hour. It should 

only take you about five minutes each week to complete a brief online mood-rating 

questionnaire once a week. When the 12-month data collection period has concluded, 

we will invite you to attend three face-to-face follow-up assessments after one, three and 

six months, each of these assessments taking approximately one hour. 

 

What are the risks and benefits of your participating in this project? 

Each participant will receive a Fitbit Charge HR. You will also be given a gift voucher 

at each face-to-face assessment you attend in order to reimburse you for your time 

associated with this research.  

You may not benefit personally from participating in this research study. However, we 

hope to use the information you provide to monitor the progress of people diagnosed 

with Bipolar Disorder and improve our ability to predict relapse. By so doing, we hope 

to improve the quality of life for people diagnosed with Bipolar Disorder. 

Some people experience skin irritation from wearing the Fitbit Charge HR on their 

wrist. Please contact the researchers if this occurs, as we will suggest other ways you 

can wear the Fitbit device so that this problem can be avoided.  

A clinical psychologist, Dr Tanya Hanstock, will be available should you require 

psychological support during the face-to-face assessments. We have also provided you 

with the contact details of appropriate mental health services at the end of this document 

should you experience any distress while participating in this study. 

 

How will your privacy be protected? 

Only the members of the research team will have access to your identifiable information 

while they conduct face-to-face assessments with you, and contact your treating health 

professional in regards to these appointments. For all other research purposes, you will 
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be given a participant number. In order to protect your confidentiality, this number will 

be used to identify all the information you provide for this project. 

For specific information on how the automatically collected Fitbit and smartphone data 

will be accessed by the researchers, please read the technology information provided 

below. Wherever possible, we have indicated how you can examine and then possibly 

withdraw your data prior to it being accessed by the researchers.  

Any information collected by the researchers that might identify you will be stored 

securely at the University of Newcastle and be accessible only by the researchers, 

unless you consent otherwise. There are limits to confidentiality, as required by law, 

and these will be discussed with you in detail in the first face-to-face meeting, prior to 

beginning the assessment. Data will be retained for at least five years. Your information 

will only be used for the purpose of this research study and it will only be disclosed 

without any personal identification with your permission.  

 

How will the information collected be used? 

The information collected from this research project will form a substantial component 

of the Masters theses to be submitted by the student researchers, Nicole Carter, 

Madeleine Drew and Catherine King. It also forms part of PhD research being 

conducted by Dr Tanya Hanstock. It is anticipated that the results of this research study 

will be published and/or presented in a variety of public forums. In any publication 

and/or presentation, information will be provided in such a way that you will not be able 

to be identified. Your data without identifiers may also be shared with other research 

groups to further our knowledge of Bipolar Disorder. 

You have a right to receive feedback about the overall results of this study. If you 

request it, this feedback will be provided via email or post after the study has been 

completed.  

 

What do you need to do to participate in this research project? 

Please read this Information Statement carefully and be sure that you understand its 

contents before you consent to participate. If there is anything you do not understand, or 

if you have any questions, please contact Associate Professor Frances Kay-Lambkin, 

whose contact details are provided below. 

If you would like to participate, please complete the attached Consent Form and return 

it directly to the researchers. Alternatively, you can return it to us via mail, addressed to 

Associate Professor Kay-Lambkin at the address at the top of this form. Please ensure 

you keep a copy of this Participant Information Statement for future reference 

throughout the study. A member of the research team will then contact you to arrange a 

convenient time for the initial interview. 
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Further information 

If you would like further information about this study, please contact: 

Associate Professor Frances Kay-Lambkin 

School of Health & Public Medicine 

University of Newcastle 

University Dr, Callaghan NSW 2308 

Phone: (02) 49854309  

Email: Frances.Kaylambkin@newcastle.edu.au  

 

Thank you for considering this invitation. 

 

Complaints about the Conduct of this Research Project 

 

This research has been approved by the University of Newcastle’s Human Research 

Ethics Committee, Reference H-2016-0067. 

 

Should you have concerns about your rights as a participant in this research, or if you 

have a complaint about the manner in which the research is being conducted, you may 

contact Associate Professor Kay-Lambkin, or if you would prefer to discuss the matter 

with an independent person please contact: 

 

The Senior Human Research Ethics Officer   

Research Office, The Chancellery,  

The University of Newcastle,  

University Drive, Callaghan,  

NSW, 2308, Australia 

Phone: (02) 4921 6333 or  

Email: human-ethics@newcastle.edu.au. 

 

 

INFORMATION ABOUT THE TECHNOLOGY WE WILL BE USING IN THIS 

PROJECT 

Fitbit Charge HR 

Fitbit Account Set-up and Privacy: 

A Fitbit account and password has been set up for you using a free Gmail address and 

your participant ID instead of your name. This means that the researchers will only be 

able to see this code and they will not know whether the data belongs to you. Your 

information will be stored securely and only accessed by necessary members of the 

research team, using your participant ID, so that your identity will be protected and 

privacy maintained at all times. No identifiable data will be published. Your name will 

not appear on any data sets. 

mailto:human-ethics@newcastle.edu.au
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At the initial assessment the research team will assist you to install, then log in to the 

Fitbit app on your Android phone. You will be able to view your Fitbit results on your 

phone app or on the Fitbit Dashboard, which can be viewed on any web browser. The 

researchers will securely store these login details for the purposes of remotely accessing 

and downloading your data for analysis by logging into the Fitbit web interface.  

Once your participation in the study has concluded we will assist you to transfer the 

Fitbit login to your name and to change the password. Once complete the research team 

will no longer have access to your account or data.  

Password Recovery: 

The Fitbit app will only require you to login once during set up. However, if your 

device is reset, or the application is re-installed you will need to re-enter your password. 

If you forget your password during the study, please contact Dr Tanya Hanstock for 

assistance. Please do not use the Fitbit password recovery service. Doing so will send a 

password reset request to the research team. 

Setting Up Your Fitbit Charge HR: 

In the initial appointment you will be shown how to turn on, calibrate, and sync your 

Fitbit with your Android smartphone. 

How to wear the Fitbit Charge HR: 

It is recommended that you wear the Fitbit charge HR on your non-dominant hand, one 

finger’s width above the wrist bone, and not too tight, as suggested by Fitbit 

documentation. For better heart rate readings during exercise, it is recommended that 

you wear the band so that it’s secure, but not too tight, and to wear the band higher on 

your wrist (about 2-3 finger widths above your wrist bone) and then to lower the band 

and loosen it after exercise, as suggested by Fitbit documentation. Please note that the 

Fitbit Charge HR can cause skin irritation if worn constantly. If this occurs, please 

remove the device, seek first aid if necessary, and contact the Project Manager. 

When to Wear the Fitbit Charge HR: 

Please be aware that the Fitbit Charge HR is not waterproof. It will need to be removed 

before showering or partaking in aquatic sports and replaced as soon as possible 

afterwards. Please wear the Fitbit Charge HR throughout the day and while sleeping, 

except when showering, partaking in aquatic sports, and during recharging. During 

sleep recording, please leave the setting as “Normal,” which is indicated as “appropriate 

for most users” by Fitbit documentation.  

Charging the Fitbit Charge HR: 

The Fitbit Charge HR needs to be charged through a USB connection on either a 

computer or directly using a USB charging device, such as the one you use to recharge 

your Android smartphone. The battery lasts for up to five days, and it will need to be 
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connected for several hours to recharge. You will receive a warning on the small screen 

of the Fitbit and in the app when you need to recharge the device. Try to recharge the 

Fitbit during the day so that the sleep measurements will not be disrupted.  

Syncing Your Data: 

The Fitbit device is automatically synchronized with your smartphone app whenever 

Bluetooth is enabled. If you are flying, setting your smartphone to airplane mode will 

not affect the recording of Fitbit data but no data will be transferred to your app during 

this time. Once you switch off airplane mode, Bluetooth will be enabled and data 

synchronization will resume. Whenever you attach your Fitbit to a computer via the 

USB cable, data will be automatically transferred to the application. 

Please see https://help.fitbit.com for further information on device compatibility and 

features.  

Technical Assistance: 

If you have any problems with the technology for this study, please contact Dr Tanya 

Hanstock via email at Tanya.Hanstock@newcastle.edu.au 

 

 

Mood Survey 

You will be asked to complete a brief, online mood-rating survey each week. A weekly 

reminder will be sent to your mobile phone prompting you to complete the survey via a 

web link contained within the SMS message. The survey should take no more than a 

few minutes to complete. The survey is most effective when completed as close to the 

time it is received as possible. 

The survey asks you to rate how you feel at the moment and gives you a four-choice 

scale that you can use to rate your feelings. There is also a section for you to add 

additional comments if you wish. Your data will be sent to the researchers using your 

participant ID. No one will know that this data comes from you. 

Technology Assistance: 

If you have any problems with the technology for this study, please contact Dr Tanya 

Hanstock via email at tanya.hanstock@newcastle.edu.au. 

 

 

 

 

 

 

mailto:tanya.hanstock@newcastle.edu.au
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Mental Health Services Contact Details 

24 Hour Emergency Support: 

Lifeline (free call from mobile) 13 11 14 

Lifeline Crisis Support Chat www.lifeline.org.au/Get-Help/Online-

Services/crisis-chat 

 

Suicide Call Back Service 1300 659 467 

NSW Mental Health Line 1800 011 511 

Men’s Helpline 1300 789 978 

NSW Rural Mental Health Line 1800 656 463 

 

Psychiatric Emergency Care Centre 

Mater Mental Health Centre 

Edith St Waratah NSW 2298 

Phone: 1800 011 511 

 

Lake Macquarie Mental Health 

Mater Mental Health Centre 

Edith St Waratah NSW 2298 

Phone: 4033 5336 

 

Mental Health Substance Use (North) 

Edith St Waratah NSW 2298 

Phone: 4033 5460 

Mental Health Substance Use (South)  

Edith St Waratah NSW 2298 

Phone: 4033 5440 

 

Newcastle Adult Mental Health and 

Rehabilitation Team 

Barrack Building 

James Fletcher Campus 

72 Watt St Newcastle NSW 2300 

Phone: 4964 7000, 4964 7001 

 

Lake Macquarie Adult Mental 

Health and Rehabilitation Team 

James Fletcher Campus 

72 Watt St Newcastle NSW 2300 

Phone: 4904 9000, 4904 9049 

 

Mental Health and Substance Use 

McAuley Building 

Mater Campus 

Edith St Waratah NSW 2298 

Phone: 4033 5600, 4033 5606 

 

Hunter Valley Hospital Inpatient 

services: 

Short Term Acute 

Maitland Hospital 

550 High St 

Maitland NSW 2320 

Phone: 4939 2456 

 

Adult Mental Health 

555 High St 

Maitland NSW 2320 

Phone: 1800 011 511 

 

Hunter Valley Rehabilitation Team 

555 High St 

Maitland NSW 2320 

Phone: 4939 2940 

https://www.lifeline.org.au/Get-Help/Online-Services/crisis-chat
https://www.lifeline.org.au/Get-Help/Online-Services/crisis-chat
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Appendix L 

Consent Form 

Associate Professor Frances Kay Lambkin 

School of Health & Public Medicine 

University of Newcastle 

University Drive,  

Callaghan  

NSW 2308 

Phone: (02) 49854309  

Email: Frances.Kaylambkin@newcastle.edu.au  

 

 

Consent Form for the Research Project: 

Lifelogging and Bipolar Disorder  

 

Document Version 2: 28/05/16 

 

 

I,   …………………………………………………………………(name of participant), 

agree to participate in the above research project and give my consent freely. 

 

I understand that this project will be conducted as described in the Participant 

Information Statement, a copy of which I have retained. 

 

I understand that I can withdraw from the project at any time and do not have to give 

any reason for withdrawing, and that this will not affect the current or future care I 

receive from health services and any current or future association with the University of 

Newcastle. I understand that I have the right to withdraw from the study and not have 

any of my data used or I can withdraw from the study and choose to have my existing 

data used in the research. 

 

I consent to: 

a) an initial and a one-week follow up face-to-face assessment. 

b) ongoing face-to-face assessments at 3, 6, 9 and 12 months after the start of the 

study.  

c) wearing of the Fitbit Charge HR for 12 months. 

d) receiving a weekly text message with a link to an online mood survey for me to 

complete.  

e) being invited to participate in three follow up face-to-face assessments 1, 3 and 

6 months after the 12-month period of data collection has finished. 

f) the researchers having access to my data obtained during my time in the study, 

including data from the Fitbit Charge HR, online survey, face-to-face 

assessments, and smartphone applications used in the study  

 

I am also aware that the researchers will contact my treating General Practitioner (GP), 

Psychiatrist and/or Psychologist about my mental health history and treatment. The 
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researchers and my treating professional/s will liaise with each other if I am showing 

signs of a relapse or have a relapse.  

 

I give consent for the researchers to contact the following professionals who are 

involved in my treatment: 

 

Name of Treating Professional Place of Work 

 

 

 

 

 

 

 

 

 

 

 

 

 

I understand that my personal information will remain confidential to the researchers, 

except as required by law and departmental policy. 

 

I have had the opportunity to have questions answered to my satisfaction. I am aware 

that I may not receive any personal benefit from participating in this project.  

 

I understand that I may be given personal feedback after each assessment is completed.  

 

I would like a copy of the summary of research results.  

                

☐   Yes      ☐   No 

 

I would like to be contacted regarding future related research projects. 

              

☐   Yes      ☐   No 

 

I consent for my de-identified data to be available for future related projects that receive 

ethics approval. 

              

☐   Yes      ☐   No 

 

 

…………………………………                     …………………………………       

 

      Signature of participant                                    Signature of witness 

 

 

…………………………………                     …………………………………       

 

           Name of participant                                       Name of witness 

 

…………………………………                     …………………………………       

                 Date                                                           Date 
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Appendix M 

Letter to Treating Professional 

Associate Professor Frances Kay Lambkin 

School of Health & Public Medicine 

University of Newcastle 

University Drive,  

Callaghan  

NSW 2308 

Phone: (02) 49854309  

Email: Frances.Kaylambkin@newcastle.edu.au  

 

[DATE] 

 

To [TREATING PROFESSIONAL], 

 

Re: [PARTICIPANT’S NAME]’s Participation in Our Study (H-2016-0067) 

 

We are writing to inform you that your client, [PARTICIPANT NAME] has 

commenced in our study ‘Utilising Life Logging and New Technologies to Help Predict 

Relapse in Bipolar Disorder’ (H-2016-0067) on the DATE. Please see attached their 

written consent form to liaise with you. Our study involves monitoring people with 

Bipolar Disorder with a Fitbit Charge HR, a smartphone app, as well as self-reports and 

clinician-rated measures. We will see your client for an initial assessment as well as 

every 3 months and then at 3, 6 and 12 months post study completion.  

 

To assist us with our study, could you please let us know if your client 

experiences a relapse in their Bipolar Disorder? We define a relapse as when they are 

becoming unwell with manic/hypomanic symptoms, depressive or psychotic symptoms, 

require a new scheduled appointment with you, a change in their medication and/or a 

hospital admission. We will also inform you if we are concerned about your client when 

they present to their appointments or contact us. We will also write to you every 3 

months to check if your client has experienced any of the above definitions of a relapse. 

Lastly, we will inform you in writing when your client is no longer in our study.  

Please do not hesitate to contact us regarding this study and your client’s involvement. 

At the conclusion, we will give you an option of viewing the study results, where all 

patient and health care data will be de-identified for confidentiality purposes. 

 

Yours Sincerely, 

A/Prof Frances Kay Lambkin 

Principal Investigator 
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Appendix N 

Follow-up Assessment (at 1-week and 3-month time points) 

 
Remind the participant who you are, and that this is a follow up appointment for the 

Bipolar Study. Explain what number and length of time the follow up is (for example, 

this is the follow up appointment number and the next appointment will be 3 months 

from their initial assessment appointment). Explain to them how many more you would 

like them to attend. Check the dates with them regarding these. Explain that this 

assessment will take approximately 1 hour. Ensure they have a parking pass. 

 

 Date: 

 Assessing psychologist/ title: 

 Name of Participant: 

 Participant Number: 

 Ask them if they have any changes to their contact details since they started in 

the study? For example have they moved, change phone numbers etc.? 

 Have you had any changes as to who is your: 

o GP: (if so write the details of the new GP) 

o Psychiatrist: (if so write the details of the new Psychiatrist) 

 

Ask them how their BD symptoms have been since they entered the study? Record a 

short narrative. 

 

Have they had any episodes of: 

 Depression? (If so, how many and how long was each episode). 

 Hypomania/Mania? (If so, how many and how long was each episode). 

 Psychosis? (If so, how many and how long was each episode). 

 Self-harm? (If so, how many and how long was each episode). 

 Suicide attempts (if so, record details)? 

 Did they have to go to their GP or Psychiatrist for any appointments? (Check 

whether these were previously scheduled or if they required an extra 

appointment). 

 Have they had to change medication? (If so, to what). 

 Have they had a hospital admission? (If so, where and for how long). 

 

Physical Health Details 

 Have you had any changes in substance use? 

 Have you had any changes with alcohol intake? 

 Have you had any changes in smoking? 

 Have you had any changes in sleep/wake cycle? 

 Have you had any changes in exercise? 

 Have you had any changes in socialising? 
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 Weight: 

 Calculate BMI (let them know this): 

 

Administer Measures 

Client: 

1. PSQI 

2. IPAQ-SF 

3. DSSI-10 

4. Personal Network Map 

5. Travel 

6. Socialisation  

 

Clinician Rated: 

1. BDRS 

2. YMRS 

3. Risk assessment (if required) 

 

Fitbit Information 

 Ask them how they have been finding the Fitbit (record narrative). 

 What have they enjoyed about it? 

 Have they had any problems with it? 

 Have they been looking at their data? 

 Ask the participant if they think any of their sleep logs may have been when 

they were lying down still for over an hour (e.g. watching TV). If so, go through 

their sleep-wake data on the web browser and make a note of these logs here – 

date and time/duration of sleep log.  

 

 Remind the client what the study involves again 

 Give them their gift voucher for coming today. 

 Remind them of the dates/time of next follow up session (can give them parking 

permit on the day they next come in). 

 Give written details of who the client can contact between now and the follow 

up appointment if they have any questions or concerns – info on their participant 

information form  

 Did the client have any questions or concerns re: the study? 

 Is the participant still keen to be in the study? 

 Have they completed this weeks’ mood survey? 

 Tell them you will be writing to their treating professional to ask about relapses. 

 Thank the participant for their time and for taking part in the study. 

 

 


