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Abstract 
Purpose: Compared to levels in the general population, people with experi-
ences of psychosis have poorer physical fitness, more sedentary behaviour, 
lower physical activity, more sleep problems, and a higher incidence of in-
somnia. The aim of the current study was to examine the feasibility and im-
pact of an intervention with the goal of addressing these issues. Method: 
Design: intervention with outcome measure data collection, with no control 
group. Forty-nine early intervention psychosis (EIP) service patients took 
part in an intervention: provision of a Fitbit, Fitbit software apps, sleep hy-
giene, and physical activity guidance, and three discussion sessions with cli-
nicians. The sample consisted of 29 males and 20 females, with age range of 
17 - 54 years, and average age of 29.5 years. Measures used were Fitbit activity 
and sleep data, and self-rated Warwick–Edinburgh Mental Wellbeing Scale 
(WEMWBS) and Positive and Negative Affect Schedule (PANAS). Results: 
WEMWBS scores significantly improved, with a medium effect size. PANAS 
negative affect (NA) dropped significantly. Analysis of Fitbit activity and 
sleep data yielded non-significant results. Conclusion: The intervention was 
acceptable to EIP patients and is feasible. Improvements in mental wellbeing 
and negative affect indicate the positive impact of the intervention on mental 
health. EIP services should consider assessing sleep quality and physical ac-
tivity/exercise levels, and using this study’s intervention to promote wellbeing 
and mental health within recovery focused practice. Further research could be 
undertaken through a sufficiently powered randomised control trial (RCT) 
comparing this intervention and treatment as usual (TAU). 
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1. Introduction 

Due to factors such as antipsychotic medication, socioeconomic status, and life-
style; compared to the general population, levels of physical activity and exercise 
are lower, and levels of sedentary behaviour are higher in people who experience 
psychosis [1] [2]. This inactivity is linked to more depression symptoms, lower 
wellbeing, greater hopelessness, lower quality of life, and physical health dis-
eases, such as cardiovascular disease (CVD), stroke, hypertension, osteoarthritis, 
diabetes, and chronic obstructive pulmonary disease (COPD) [3] [4]. Lack of 
physical activity and poor quality of sleep are contributory factors to the reduced 
life expectancy of people who experience severe mental illnesses such as psy-
chosis and schizophrenia, with a weighted average of 14.5 years of potential life 
lost [5].  

Within the first three months of commencing antipsychotic medication for 
psychosis, patients (and particularly young patients) experience rapid increases 
in body weight [6]. The National Clinical Audit of Psychosis (NCAP) identified 
that 46% of patients required intervention for weight gain or obesity [7]. Weight 
gain is a cause of distress, reduced self-worth, and less physical activity [8]. In 
early psychosis, individuals often experience a decline in functioning, particu-
larly social functioning, which can negatively impact their ability to engage in 
physical activity, therefore contributing to weight gain [9]. 

Effective sleep is critical for required occupational, social, emotional, cogni-
tive, and healthy functioning [10] [11]. Sleep problems are common in people 
with symptoms of psychosis (rates of 80% reported) and impact negatively on 
functioning and wellbeing [12] [13] [14]. There can be problems getting to sleep, 
staying asleep, experiencing too little or too much sleep, nightmares, and erratic 
sleep patterns [15].  

Poor sleep in people with psychotic symptoms is associated with reduced 
quality of life, increased suicide risk, cognitive impairment, and worse function-
ing and symptoms [16]-[21]. Insomnia is linked to psychotic experiences [22]. 
Severity of sleep disturbance and sleep-related impairment is associated with 
greater negative symptoms across motivation-pleasure deficits and diminished 
expression [23]. 

People with experience of psychosis report that good sleep quality (especially 
continuous and unbroken sleep) is highly valued and supports wellbeing and 
daytime functioning [24]. They report that effective sleep initiation and duration 
are important for participation in social activities and good quality of life [24]. 
Improved sleep for people with a psychosis diagnosis has been associated with 
enhanced social interaction, feeling energised, and improved engagement in ac-
tivities [15]. 

A person’s sense of wellbeing can be enhanced by regular physical activity; in 
addition, physical activity and exercise are preventive factors against at least 25 
chronic medical conditions [3]. For people with experience of psychosis, engag-
ing in physical exercise is associated with improved quality of life, cognition, 
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functioning, and physical health, and reduced psychotic symptomatology [25]. 
Increasing physical activity and fitness during early psychosis can improve 
physical health and support functional recovery [26].  

A meta-analysis showed that exercise can improve cognitive functioning among 
people with experience of psychosis [26]; specific exercise interventions can 
prevent antipsychotic-induced weight gain, improve cardiorespiratory fitness, 
improve symptomatic, neurocognitive, and metabolic outcomes, and promote 
recovery [26] [27] [28] [29]. However, individuals report that they do not find it 
useful to be told by a clinician what to do, individuals should be empowered to 
make decisions so that they feel in control and motivated through provision of 
knowledge to enable informed choices [9]. 

Sleep hygiene advice and support for sleep problems in psychosis may im-
prove quality of sleep [13] [30]. However, there has been a lack of interventions 
to address sleep problems in psychosis [31]. Wearing and using the information 
provided by a wearable tracker (e.g. a Fitbit) can be helpful to increase physical 
activity, self-awareness of activity, motivation to engage in physical activity, and 
goal-setting/goal-achievement [32]. Feasibility and acceptability of consumer 
sleep monitoring technology (e.g., Fitbit) in psychosis has been found [33]. A 
Fitbit is the most widely used device in research projects and provides required 
access to Fitbit collected data [34].  

Fitbits are helpful for increasing physical activity, self-awareness, motivation, 
and goal-setting [32]. Fitbit sleep detection is 95% accurate [35]. Activity track-
ers have been found to significantly reduce body weight due to improvements in 
self-regulated lifestyle [36]. People with schizophrenia diagnosis have found a 
Fitbit to be acceptable, motivating, and useful for enabling goal setting and 
healthier lifestyles [37]. Fitbit activity tracker can be a valuable part of lifestyle 
interventions for young adults with serious mental illness, which have been 
found to reduce CVD risk and weight, and improve cardiorespiratory fitness 
(CRF) [38]. 

A systematic review and meta-analysis of Fitbit-based interventions for 
healthy lifestyles found a significant reduction in weight and increases in physi-
cal activity (steps) and moderate-to-vigorous physical activity [39]. The review 
concluded that the use of Fitbit devices in interventions has the potential to 
promote healthy lifestyles in terms of physical activity and weight, and goal set-
ting were a condition for better outcomes. Fitbit devices may be useful to health 
professionals for patient monitoring and support [39]. 

There have been calls for the development of structured lifestyle interventions 
to support early psychosis individuals to engage in healthy behaviours [9]. Evi-
dence indicates that mental health patients require structure and support to as-
sist them in physical health and lifestyle management and develop coping strate-
gies, reduce sedentary behaviour, and increase health literacy [40]. Symptom 
reduction, increased functionality and improved health and wellbeing are key 
goals of EIP services [41]. When offered an exercise related intervention, people 
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with experience of psychosis have responded favourably to the idea of using ex-
ercise to promote recovery [41]. 

Various interventions to improve the physical health of those with severe 
mental illness (SMI) have been trialled; including a recent large RCT of struc-
tured lifestyle education in schizophrenia; this highlighted the need and patient 
demand for interventions but had little effect [42]. However, more individual-
ised exercise training programmes in early psychosis have been shown to be 
effective in improving symptomatology, functioning, and physical wellbeing 
[26] [43]. 

This present study takes the evidence of the value of Fitbit use, sleep hy-
giene, physical activity, goal setting, and individualised patient engagement 
and feedback, and incorporates these into a new intervention delivered in a 
United Kingdom (UK) National Health Service (NHS) EIP service. This project 
sought to determine whether EIP patients will wear a Fitbit and keep it charged. 
It seeks to investigate the effectiveness of this intervention and reports the find-
ings. The research question is: “what is the effect on mental wellbeing, mental 
health, sleep, body weight, and physical activity”. 

2. Methods 
2.1. Design 

Intervention with outcome measures data collection baseline to follow-up, with 
no control group. 

2.2. Procedure 

Participants were required to download the Fitbit app to their smartphone, reg-
ister with Fitbit using a username and a password, wear the device continually 
for the period of the intervention and charge it when required. At contact points, 
participants were reminded by clinical staff to wear the Fitbit and to charge it.  

2.3. Measures 

The Warwick-Edinburgh Mental Wellbeing Scale (WEMWBS) is designed to 
measure the hedonic (subjective happiness, life satisfaction) and eudaimonic 
(psychological functioning, self-realisation) aspects of mental wellbeing [44]. 
WEMWBS has been validated in UK population samples [44] [45]. WEMWBS is 
a valid and reliable measure for a secondary care mental health service popula-
tion [46]. It includes 14 self-report questions and Likert scale responses. Higher 
total “metric scores” indicate better mental wellbeing. WEMWBS has a minimal 
clinically important difference (MCID) of 3 [47]. 

Positive and Negative Affect Schedule (PANAS) measure both positive and 
negative affect and has been validated in UK population samples, and is valid 
and reliable in clinical and non-clinical samples [48]. The scale consists of 20 
self-report questions on words that describe different feelings and emotions. 
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2.4. Fitbit Sleep Scores 

Overall sleep score is a sum of individual scores in sleep duration (time asleep, 
more is scored higher), sleep quality (time in deep and REM sleep—more is 
scored higher) and restoration (sleeping heart rate & restlessness, how relaxed 
during sleep, with a high sleeping heart rate or too much tossing and turning 
lowering the score) [49]. Total score of up to 100. Most people in the general 
population get a score between 72 and 83; sleep score ranges are: excellent (90 - 
100); good (80 - 89); fair (60 - 79); poor (less than 60) [49]. 

2.5. Fitbit Steps 

Fitbit devices use a 3-axis accelerometer to count steps. This sensor also allows 
the determination of the frequency, duration, intensity, and patterns of move-
ment [49]. 

2.6. Fitbit Wake after Sleep Onset (WASO) 

Algorithms are used to record periods of wakefulness occurring after defined 
sleep onset [49]. Fitbit, in comparison to Polysomnography (PSG), showed no 
significant difference in measured values of WASO [50]. 

2.7. Fitbit REM 

Recent-generation Fitbit models collectively utilize heart rate variability and 
body movement to assess sleep stages. Sleep-staging Fitbit devices show higher 
sensitivity (0.95 - 0.96) and specificity (0.58 - 0.69) values in detecting sleep ep-
ochs than non-sleep-staging devices and published values for regular wrist acti-
graphy [50]. 

2.8. Fitbit Data Parameters  

Step data was ranked within basal activity (<2500 steps), limited activity (2500 - 
4999 steps), low activity (5000 - 7499 steps), somewhat active (7500 - 9999 
steps), active (10,000 - 12,499 steps), and very active (>12,500 steps) categories 
(Tudor-Locke et al., 2009). Wake-time after sleep onset (WASO) was categorised 
as healthy (<21 minutes), fairly-healthy (21 - 41) or unhealthy (>41) [51]. 

2.9. Intervention 

The intervention incorporated: a free to keep Fitbit (including instructions and 
set up), exercise and sleep hygiene advice sheets, as well as three patient en-
gagement sessions with EIP clinical staff. Each engagement session offered sup-
port and encouragement; and facilitated a discussion regarding the use of the 
Fitbit, the application of exercise and sleep hygiene advice, as well as feedback. 

2.10. Ethical Approval 

Ethical approval was gained from United Kingdom’s (UK) Health Research Au-
thority (HRA); research ethics committee (REC) reference: 21/EM/0047. All par-
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ticipants provided informed consent. Informed written consent was obtained. 

2.11. Recruitment and Participants 

Participants were recruited from an NHS EIP service. Forty-nine participants 
undertook the intervention. The study was in two phases 22 participants in the 
first and 27 in the second, recruited between September and December 2020 
(phase 1) and September and December 2021 (phase 2). 

Inclusion criteria was 18 to 65 years old, a patient of the EIP service, based in 
the community and able to understand written and oral English. Exclusion crite-
ria was, for a medical reason, could not wear a watch like device on their wrist, 
or no capacity to consent. Sampling was opportunistic, all eligible EIP patients 
were offered access. 

The characteristics of the participants are presented in Tables 1-3. These 
show that participants were mostly men, of white British ethnicity. In the first 
study fourteen participants (8 males; 6 females) took part in the intervention. 
The characteristics of the participants are presented in Table 1. 

2.12. Analysis 

Analysis of change from baseline to 4 week point and correlational analysis were  
 
Table 1. Participants’ characteristics. 

Study 1 (n = 22) 

Age 

Range: 
19 - 54 years 
M = 31.23 
SD = 9.24 

Gender 
Male 

Female 

 
n = 13 (59%) 
n = 9 (41%) 

Study 2 (n = 27) 

 

Range: 
17 - 50 years 

M = 28.4 
SD = 8.98 

 
n = 16 (59.2%) 
n = 11 (40.7%) 

Study 1 and 2 combined (n = 49) 

 

Range: 
17 - 54 years 

M = 29.5 
SD = 8.65 

 
n = 29 (59%) 
n = 20 (41%) 
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Table 2. Analysis of change. 

Rating scale N Mean ± SD [range] Z p 

WEMWBS 
Wk1 
Wk4 

 
49 
43 

 
49.78 ± 9.61 [30 - 68] 
52.93 ± 9.25 [34 - 70] 

−2.09 0.037 

PANAS+ 
Wk1 
Wk4 

 
27 
23 

 
31.44 ± 8.51 [14 - 44] 
31.93 ± 9.46 [16 - 49] 

−0.96 0.333 

PANAS− 
Wk1 
Wk4 

 
27 
23 

 
16.56 ± 6.26 [10 - 34] 
15.43 ± 6.43 [10 - 30] 

−1.60 0.111 

 
Table 3. Participant fitbit activity and sleep data according to defined categories. 

Measure Category Pre Post 

Steps 

Basal activity (<2500 steps) 0% 0% 

Limited activity (2500 - 4999 steps) 23.8% 22.2% 

Low activity (5000 - 7499 steps) 23.8% 22.2% 

Somewhat active (7500 - 9999 steps) 23.8% 27.8% 

Active (10,000 - 12,499 steps) 14.3% 11.1% 

Very active (>12,500 steps) 14.3% 16.7% 

WASO 

Unhealthy 14.3% 16.7% 

Fairly healthy 57.1% 50.0% 

Healthy 28.6% 33.3% 

 
carried out using appropriate statistical tests. As continuous variables were not 
normally distributed, Wilcoxon signed-rank tests (Z) were used to compare 
baseline with post-treatment measures, together with the calculated effect sizes. 
Using non-parametric analysis (Pearson’s chi-squared test and Mann-Whitney 
U test), the differences in demographic variables and between responders and 
non-responders on a number of variables were explored. All tests were 1-sided, 
at 5% level of statistical significance. Spearman’s rho was used to calculate cor-
relations. Data were analysed using the statistical software package SPSS Statis-
tics 26. 

3. Results 
3.1. Outcome 

Combining data from phases one and two the WEMWBS improved significantly 
from week 1 (49.8) to week 4 (52.9), Z = −2.09, p = 0.037). Medium effect size 
0.32. We also found that PANAS negative affect dropped significantly (indicat-
ing that the patients had lower levels of negative affect at 4 weeks) and PANAS 
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positive affect was reaching significance. There was no significant weight gain. 
Mean scores for mental health surveys at baseline and post intervention with 
Wilcoxon signed rank test z scores and significance level are presented in Ta-
ble 2. 

3.2. Measures of Assessment 

There was a statistically significant positive correlation (p < 0.01) between 
WEMWBS and PANAS positive affect (PA) scales in weeks 1 and 4. PANAS 
negative affect (NA) scales correlated strongly between weeks 1 and 4 (Spearman 
rho = 0.588). However, there was no correlation between PANAS negative affect 
scale and WEMWBS and PANAS positive affect scale. 

3.3. Changes in Activity and Sleep Patterns 

Healthy physical activity levels have been observed in patients, both in week 1 
(M = 8963, SD = 6407) and in week 4 (M = 9391, SD = 6190); however, there 
were large individual differences, and despite a small increase the activity levels 
did not change significantly (p = 0.744). Average daily sleep minutes increased 
from week 1 (M = 484, SD = 121) (eight hours and 4 minutes) to week 4 (M = 
510, SD = 114) (eight hours and 30 mins); however, this increase (26 minutes) 
was not significant (p = 0.272). Similarly, the Fitbit sleep scores improved from 
80.7% to 81.5% in week 4; however, the Wilcoxon signed-rank tests showed 
these trends were not statistically significant (p = 0.158). Statistically significant 
change occurred in the amount of REM sleep (p = 0.023), which increased from 
week 1 (M = 106, SD = 33) (21.9% of total sleep time) to week 4 (M = 115, SD = 
37) (22.5% of total sleep time). These REM sleep percentages are similar to gen-
eral adult (18 - 40) population norms (using more accurate Polysomnography 
[PSG] measurement tools) of around 21.5% [52]. 

3.4. Physical Activity and WASO 

Relatively low physical activity levels were observed in patients both pre and 
post-intervention. Improvements on four of five activity levels, there was no sta-
tistically significant change. Improvements on one of the three WASO levels, 
none of the differences are statistically significant (presented in Table 3). 

3.5. Correlations between Mental Wellbeing, Sleep, and Activity 

Spearman’s rho indicated a statistically significant positive relationship between 
PANAS negative affect scale and wake-time after sleep onset (WASO) (rho = 
0.676). Weight was not associated with any other measures. 

4. Discussion 

This study investigated whether EIP patients will wear a Fitbit and keep it 
charged, and the impact of this intervention on mental wellbeing, mental health, 
sleep, body weight, and physical activity. This study provides evidence of feasi-
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bility and acceptability of the intervention. The findings showed that EIP pa-
tients are likely to wear a Fitbit and keep it charged, and attend engagement ses-
sions. The findings suggest that EIP patients could benefit from the intervention. 

Participant improvements on the WEMWB Sindicate a positive impact of the 
intervention on an individuals’ wellbeing, subjective happiness, life satisfaction, 
self-realisation, and psychological functioning, and therefore, a potential positive 
impact on quality of life. Improvements on the PANAS negative affect (NA) 
scale indicates that participants experience less subjective distress and unpleas-
urable engagement; reduced negative activation. PANAS NA predicts anxiety 
and depression [48], and so the results indicate lower levels of anxiety and de-
pression. 

Although no significant improvement was found in physical activity or weight 
reduction, the small improvement in amount of physical activity and improve-
ment on four of the five Fitbit defined activity levels (with the largest increase in 
the somewhat active [7500 - 9999 steps] range) and no weight gain provide some 
limited support for evidence that the Fitbit activity tracker can be a valuable part 
of lifestyle interventions for adults with serious mental illness [38]. There was 
little change and no significant change in sleep related factors, which perhaps 
indicates that sleep problems and improving sleep quality is difficult to address 
in this population and indicates the need for more focused treatment. Guidelines 
from the UK’s National Institute for Health and Care Excellence (NICE) for the 
treatment of short-term insomnia are nonpharmacological interventions, e.g., 
insomnia cognitive behavioural therapy (iCBT), as the first method and, where 
measures fail, followed up with a brief course of a non-benzodiazepine hypnotic 
prescription [53]. 

The findings that most EIP patients will wear a Fitbit consistently, charge it 
and attend engagement sessions indicates that the intervention addresses find-
ings that individuals do not want to be told by a clinician what to do, that it is 
beneficial to give individuals tools and feedback to empower individuals to make 
decisions so that they feel in control and motivated [9]. The findings indicate 
that this study’s approach of providing structure and support to assist people in 
physical health and lifestyle management to encourage healthy lifestyles and in-
crease health literacy [40], is an effective approach.  

5. Limitations 

Intervention was only conducted with participants who agreed to participate. 
Thus, it is possible more participants with better mental health (e.g., experienc-
ing fewer psychotic symptoms) agreed to participate. In addition, there was a 
relatively small sample size limiting generalisability. The present sample was a 
reasonably homogeneous group: all had experience of psychosis symptoms. Data 
was collected from a single county in the UK, limiting generalizability. The Fitbit 
sleep data was very fragmented and so extracting meaningful sleep data was dif-
ficult.  
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6. Clinical Implications 

Clinical staff working with people experiencing psychosis recognise the prob-
lems and value of sleep, but formal interventions to promote effective sleep are 
limited [54]. Interventions to enhance effective sleep should support motivation 
for behaviour change and should consider the impact of psychotropic medica-
tions [24]. Due to links with psychosis emergence and progression, EIP services 
should assess sleep quality and problems early and seek to provide information 
and interventions to address identified issues [22] [24]. Assessment of patients 
need to be recovery orientated and evaluate the impact of sleep on the ability to 
engage in the social and occupational roles individual patients’ value, so that 
needs can be identified and addressed [24]. Intervening at the earliest stage to 
support healthy lifestyle and adopting a health promotion and illness preventa-
tive approach is more cost-effective and associated with better long-term out-
comes [55]. Improved health and mental wellbeing are two aims of EIP services 
[41]. EIP service patients benefited from the project’s relatively simple and 
low-cost intervention; therefore, it is recommended for introduction to EIP ser-
vices. 

7. Conclusion 

There is a lack of effective physical activity/exercise interventions on offer for 
patients in EIP services [29]. As factors related to sleep and physical activ-
ity/exercise are interlinked, these factors need to be considered, assessed, and 
addressed together in EIP services. Due to the effects of anti-psychotics on body 
weight gain, fatigue, sleep quality, and physical activity, future research and 
healthy lifestyle interventions should take these effects into account and seek to 
reduce negative impact. Appropriately powered RCT of the intervention is war-
ranted. 
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