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The Effects of Mindfulness Training on Persistent or Intermittent Sub-acute Pain:
Using the Headspace® Application.

Abstract

Background Physiotherapists have recognized the benefits of incorporating psychological interventions in their
treatments. This study sought to determine the usefulness of the Headspace® Application that provides
mindfulness training via a smartphone on pain.

Methods A quasi-experimental design was used and volunteers from a large metropolitan university who were
coping with pain were encouraged to use the application for 6-weeks. Pain (severity and interference), self-
reported mindfulness, usage of the application and participants perspectives of the application were examined.
Results There was a significant reduction in pain severity (p = 0.01, r = 0.70) and pain interference (p = 0.00, r=
0.81) pre-post intervention. However there was no significant change in self-reported mindfulness pre-post
intervention (p = 0.67, r = 0.09). The usage of the application during the intervention period varied significantly
(10-674 minutes) and was not significantly correlated with pain severity (two tailed)- pre ( p=0.65,r=0.10) ,
post (p=0.43 r=0.17) or pain interference (two tailed) pre (p =0.75r =0.07) , post (p=0.32 r=0.20). The
participants reported positive perceptions of the application, such as it being useful in reducing pain and its
convenience.

Conclusion This study provides preliminary evidence to suggest that the Headspace® application is beneficial
in reducing Persistent or Intermittent sub-acute pain and the application could be a useful adjunct to
physiotherapy interventions.
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Background

Patients with persistent or sub-acute pain present a problem for all clinicians from whom they seek help as it
defies a biomedical model [1] and increasingly physiotherapists have recognized the potential benefits of
incorporating psychological interventions in their treatments but have felt insufficiently trained to optimize the
use of such interventions [2]. Semmons [3] on the other hand reported that although physiotherapists may not
have specific training in these psychological therapies they frequently incorporate concepts of these strategies
into their treatment. One such psychological intervention is mindfulness and this is increasingly being used in
health care to assist patients in managing pain, stress and anxiety and in targeting additional health, wellness and
quality of life outcomes [4,5]. Numerous systematic reviews and randomised control trials have highlighted that

Mindfulness Based Interventions (MBIs) can attenuate the experience of pain [4,5,6,7,8] Hardison and Roll [4]

in their review of the literature on the use of mindfulness in physical rehabilitation concluded that mindfulness
interventions are helpful for patients with musculo-skeletal and chronic pain disorders. However they state that
mindfulness interventions are generally complex and not fully integrated into standard rehabilitation
interventions. One way to address this dilemma is the practice of Mindfulness using an APP as it does not

require extensive training for the therapist or for the patient. Furthermore, the Headspace® application has been

shown to improve an individual’s wellbeing [9] Bjornsdottir et al. [6] addressed the effectiveness in terms of

pain intensity and health related quality of life (HRQL) of two interventions, a traditional pain management
programme and mindfulness-based cognitive therapy. The results indicated that both interventions resulted in
significant changes in pain intensity although importantly the mindfulness group reported a significant

improvement in their sleep and the resulting benefits of this with regard to pain [10, 11].

Mindfulness began as an Eastern meditation practice, however, there has been a recent surge in the interest in
mindfulness training as a whole, in both popular culture and clinical research in Western countries, leading to an
increase in mindfulness-based therapies [12,13]. In research, mindfulness is frequently defined as “paying
attention on purpose, in the present moment, and non-judgmentally to the unfolding of experience moment by
moment” [14, p145]. As mindfulness has evolved in recent years, differing perspectives of mindfulness have
also developed, leaving debate over the definition [15]. There are a vast number of techniques and programs

which are included under the term ‘mindfulness’. These include 7-minute sessions on the lower end of the
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spectrum, up to hour long sessions or even 8-week long courses at the upper end, which are provided with or
without face-to-face therapist guidance [15,16,17,7]. However there is limited research into the dose-effect
response for mindfulness interventions, and as a result the recommended advice on frequency and duration per
session varies [18,19]. Mindfulness is believed to help one connect to the way one is feeling and accept and

overcome negative states without directly affecting the target of stress [20,21].

The effect of mindfulness-based interventions has been explored across a wide spectrum of pain types and they
have been shown to modulate a variety of forms of pain, including both acute pain and chronic pain [20]. It has
been reported that the outcomes, such as those found in the aforementioned studies, are the result of changes
mediated by the brain [21,22]. Neuroimaging has been used to understand whether brain mechanisms are
associated to the modulation of pain seen from mindfulness practice [23]. Results have shown that mindfulness
practice improves cognitive control and emotional regulation. Zeidan et al. [24] concluded that this was
achieved though the involvement of the cingulate cortices and the prefrontal cortex, resulting in adaptations in
sensory representations of pain. Additionally, further research has shown that brain activation associated with
pain reduction, achieved from mindfulness practice is dissociable from placebo effects [24]. However, research
behind the underlying neurobiological mechanisms which may produce this analgesic effect is still in its infancy

[19].

However, a number of limitations exist in the current mindfulness literature. Studies completed on mindfulness
interventions, including the aforementioned studies which explored the effects of mindfulness on pain,
commonly have small sample sizes and a lack of an active control group [19]. However, studies have also failed
to accurately detail adherence and the skill acquisition of participants [25, 26]. In some studies, mainly self-
reported outcome measures in a scale format were used and therefore participant reactions and views towards
the intervention were not considered [12].This indicates the need for more research in the field, tackling these
issues in order to produce research which can inform clinical practice. Majeed [8] state that limitations include
a possible increase in pain resulting from an increased attention to their body sensations and the various
different ways of delivering the interventions make it difficult to standardise the research . Limited data is
available about the durability of treatment and Cherkin et al [27] found that treatment gains were lost at a two-

year follow —up.
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Evidence has shown that online psychological interventions have a similar efficacy in reducing long-term pain
compared to face-to-face interventions [28]. Moreover, one of the reported barriers of using psychological
interventions for pain is accessibility [29]. Accessibility, alongside cost and geographical location are some of
the potential benefits of online psychological interventions [26,30]. One form of delivery of online pain
interventions is mobile phone applications whereby an application is downloaded and accessed on a smartphone
or tablet device in order for the individual to receive the intervention. In a systematic review, the Headspace®
application was found to have the highest average score on the Mobile Application Rating Scale out of all the
mindfulness-based phone applications identified in the studies search [15]. The Headspace® application which
was developed by trained mindfulness expert Andy Puddicombe, who compiled the sessions, is actively being
used by over 2 million users worldwide [19,31]. Although according to the researchers there is little or no
published peer-reviewed evidence for mindfulness interventions using mobile phone applications for pain, the
Headspace® application is currently being prescribed to both patients and staff as part of a pain intervention in
the National Health Service (NHS) in the UK [32]. Huber at al. [33] recently reported on a digital
multidisciplinary pain treatment app which includes education, physiotherapy and meditation it reduced user-
reported pain levels significantly. They evaluated the App in terms of duration of use and effect on user reported
pain levels using a rating scale LBP classified into acute or chronic pain.

The primary objective of the study was that the participants would find that carrying out mindfulness training
using the Headspace® application would reduce their experience of suffering persistent or intermittent Sub-
acute pain and will perceive the application to be an effective and convenient way to receive mindfulness
training.

Further objectives were that there would be (a) an increase in self-reported mindfulness, (b) a negative
relationship between pain and self-reported mindfulness, (c) a positive relationship between usage of the
application and self-reported mindfulness, (d) a negative relationship between usage of the application and pain,
Methods

Study Design

Participants’ pain and mindfulness were measured using questionnaires before and after a 6-week mindfulness
intervention using the Headspace® application. A duration of 6-weeks was selected because a mindfulness
intervention lasting 6-weeks was shown to significantly increase mindfulness in students training to go into
helping professions (e.g. nursing, counselling and social work); a similar cohort to the participants in the current

study (e.g. physiotherapy, medicine and midwifery ) [34]. At the end of the intervention, open questions were
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completed by the participants and participant adherence to the application was recorded. The study used a quasi-
experimental design with no comparison group.

Participants

Volunteers from a large metropolitan university were recruited to participate in the study. Posters advertising the
study were distributed across the university’s social media groups. All participants were included if they 1) were
a student from the specified university, 2) had pain for a period of six weeks or more, which could be
intermittent or persistent in nature (including pain of any cause or location), 3) had daily access to either a
smartphone or tablet.

All participants completed and sent back an informed consent form and The Headspace Science Team’s
Research Privacy Acknowledgement Form. The lead researcher signed and sent a written consent form to The
Headspace Science Team to confirm that all participants had signed the Research Privacy Acknowledgement
Form, thereby ensuring anonymity.

Procedure

All the participants received a letter of invitation and information on the study, mindfulness and the
Headspace® application. Following this they were sent their unique code to access the Headspace® application
and the baseline questionnaires via email for free.

This application delivers guided and non-guided mindfulness training, with sessions lasting from 10-minutes to
60-minutes [31]. The participants were encouraged to use mindfulness training using the Headspace®
application independently for 10-minutes a day for 6 weeks. The App was in English.

After 6-weeks of access to the Headspace® application each participant was sent the follow-up questionnaires to
complete and send back via email.

Outcome measures

Pain was measured using a modified version of The Brief Pain Inventory Questionnaire — 24 hour version -
Short Form (BPI) before and after the 6-week intervention [35]. This gives a pain severity score which is
calculated by adding the scores for questions 2, 3, 4 and 5 and then dividing by 4. This gives a severity score out
of 10. It also gives a Pain Interference Score which is calculated by adding the scores for questions 8a, b, ¢, d, ¢,
fand g and then dividing by 7. This gives an interference score out of 10.The validity of The Brief Pain
Inventory (Short Form) has been demonstrated by Lapane et al.[36] in ambulatory patients in an outpatient
setting.

Mindfulness was assessed using The Five Facet Mindfulness Questionnaire (FFMQ) before and after the 6-week
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intervention. A time frame of 6 weeks was considered suitable, as this is in line with traditional face to face and
web-based mindfulness interventions [37]. The Five Facet Mindfulness Questionnaire has been validated in
both non-meditating and meditating populations [37]. Pain was measured using a modified version of The
Brief Pain Inventory Questionnaire — 24 hour version - Short Form (BPI) before and after the 6-week
intervention (see Appendix 1). This consists of two components: pain severity and pain interference. It is a self-
reported outcome measure which asks participants to rate the severity of their pain on an 11-point Likert scale.
A 7-item list forms the pain interference component, which measures the extent to which pain interferes with
activities of daily living. Questions also ask participants to provide information on the primary location of pain
(indicated on a body chart) and current treatment modalities and medications. An additional question on pain
duration was included at baseline but excluded from the scoring. The validity of The Brief Pain Inventory (Short

Form) has been demonstrated by Lapane et al. [36] in ambulatory patients in an outpatient setting.

The Five facets of mindfulness include: non-reactivity to inner experience, non-judging of inner experience,
acting with awareness, describing and observing. Each of the 39-items are answered on a 5-point Likert scale,
which are totalled together for a score which can range from 0 to 195, where greater levels of mindfulness are
represented by higher scores.

Individual perceptions of mindfulness using the Headspace® application were analysed using open questions.
Usage was measured by calculating the total number of minutes spent on the application for each participant.
The Headspace Science Team anonymously received the time data from the phones and sent the break-down of
the overall time usage (into days, time of day, length per session, frequency and types of sessions completed) for
each code (participant) via email to the researchers to analyze at the end of the intervention.

Data Analysis

Statistical analysis was carried out using The Statistical Package for Social Sciences (SPSS version 21.0,
Armonk, NY, USA). The data was plotted via histograms which identified it to be normally distributed ie the
majority of the data was situated between 2 SD above and below the mean. The Wilcoxon Signed Ranks Test
was used to analyze pre- to post-intervention changes in BPI and FFMQ scores. The Spearman Rank Correlation
Coefficient was used to assess if there was a relationship between (a) mindfulness and self-reported pain, (b)
self-reported pain and usage, (c) usage and mindfulness. For all tests the statistical significance (o)) was set at p
< 0.05 and effect sizes were calculated and interpreted based on Cohen [38].

A Coding Frame was developed according to the frequency analysis as devised by Oppenheim [40] as a way of
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quantifying the qualitative data obtained from the open questions.

Ethics

Ethical approval was granted by the Faculty of Health and Social Care Sciences Research Ethics Committee
before data collection commenced. Procedures were completed according to the accepted ethical application and
followed guidance from The Medicines and Healthcare Products Regulatory Agency regarding the use of
healthcare applications.

Demographic and clinical characteristics (descriptive data)

A total of 45 people signed the consent forms, 14 participants did not complete the baseline questionnaires, 2
participants did not download the application and 4 participants did not complete the follow-up questionnaires. 1
participant withdrew from the study before starting the intervention. As such, the data for 24 participants has
been reported. From the sample of 24 participants, there was a larger proportion of female (71%) participants
compared to male (29%). Most participants fell into the age bracket of 18-24 years (71%), with other responses
falling into the 25-35 years (25%) and 45-54 years (4%) age brackets. Ethnicity was predominantly White
British (42%), followed by, Black African (20.8%), other/multiracial (8.33%), other White (16.7%), Arab
(4.17%) and Pakistani (4%). There were no dropouts. The main location of the participants’ pain, their current
treatment(s) and duration of pain has been reported in Table 1.

Results

Pre-post changes in pain and mindfulness scores

Box plots have been used to present the findings for pain severity, pain interference and mindfulness, shown in
Figures 1 and 2. Pain severity significantly reduced pre- (Mdn = 3.5) to post-intervention (Mdn = 2.1), z=-3.45,
p=0.01, r=0.70. Similarly, pain interference significantly reduced from pre- (Mdn = 2.5) to post-intervention
(Mdn =1.0), z=-3.98, p=0.00, r=0.81. Effect sizes were large for pain severity and pain interference [36].
However, there was no significant difference between mindfulness scores from pre- (Mdn = 115.5) to post-

intervention (Mdn = 117), z=-0.43, p= 0.67, r=0.09.

Usage

The time spent on the application is shown in Figure 3. Time spent on the application ranged from 10 minutes to
674 minutes (mode = 0-100). None of the participants used it less than 10-minutes a day, each day for the 6-
week period. However some participants used it more than once on some days which is why two participants

achieved over 420 minutes (the number of minutes that would have been completed if the application was used
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for 10-minutes a day over the intervention period) of mindfulness training using the application.

Correlations

The time spent using the application was not significantly correlated with mindfulness difference scores (two-
tailed) , pre -r = 0.04, p =0.86, post —r=0.11, p=0.60. Pain severity (two tailed)- pre —r=0.10 p=0.65 , post — r=
0.17 p=0.43. Pain interference, (two tailed) pre - r=0.07, p =0.75 post r=0.21 p=10.32

Open-ended data

The participants were asked if they perceived the Headspace® application to be beneficial in helping reduce
their pain, the results are shown in Table 2. Out of the 24 participants 38% reported the application was useful in
reducing their pain. Others also found it useful but only under certain conditions (4%) or when pain was less
severe (13%). One participant identified their reduction in pain may have been due to other reasons (4%).
However, 13% found it was not useful. Two (8%) participants even reported that they found the application
made them more aware of the pain. On the other hand, 33% reported that it was useful to alleviate other
problems, for example, stress or issues with sleeping. In another question the participants were asked if they
actively engaged with mindfulness meditation whilst using the application, the results are shown in Table 3.
Although 46% reported they were able to actively engage, 17% stated that their practice of mindfulness was
affected because they were distracted either some of the time (17%) or most of the time (17%). However, a
couple of participants cited other reasons why they found it challenging to actively engage (8%) and some
reported that they were unable to actively engage (13%), for example, due to its repetitiveness.

The participants were also asked if they felt the application was the most convenient method in receiving
mindfulness training, the results are shown in Table 4. The majority of the participants reported that the
application was the most convenient form of providing mindfulness training, either responding with a ‘yes’
without any explanation (38%) or providing a positive explanation (25%), such as accessibility or portability.
Although a number of participants found that the application was convenient, they also recognised the benefits
of receiving mindfulness training in alternative ways, with groups being cited most commonly (13%). Whilst 1
participant reported that it was not the most convenient (4%).

Discussion

This study aimed to determine the relationship between mindfulness training using the Headspace® application
and Persistent or Intermittent Sub-acute Pain. As hypothesized, pain was reduced pre-post intervention.
Moreover, large effect sizes were seen for both pain severity and pain interference, supporting previous

evidence for the analgesic effect of mindfulness training [41]. There are currently no comparison smartphone-

Page 9 of 18



based mindfulness interventions to compare the results to, however, significant reductions with moderate to
large effect sizes have been seen as a result of other mindfulness-based interventions [42,43, 44, 45]. One of
these studies also used the BPI, investigating the benefits of a mindfulness-based program for individuals with
chronic pain, showed reductions in pain interference (p< 0.001) and pain severity (p< 0.04) [36]. Moreover,
similar results were seen in the current study despite the fact that the duration of pain the participants had
experienced prior to commencing the intervention (>6 weeks) was broader than the classification of ‘chronic
pain’ [46]. This suggests that mindfulness training could be of benefit to those with persistent or intermittent
sub-acute pain and could be a way that the physiotherapy profession could merge their traditional interventions
with a psychological one without sacrificing their professional status [47]. Nevertheless, in the current study, the
treatments the participants were receiving were not controlled for nor were they consistently reported
throughout the study. Therefore alternative interventions may have contributed or solely been the reason for the
reduction in pain. For example, one participant reported in the open questions that although their pain reduced, it
may have been due to other reasons. In addition, pain scores were generally on the lower end of the scale at the
beginning of the intervention. This is partly reflected by the fact that 33.33% of the participants were not
receiving any treatment (i.e. pain medication) before the intervention commenced. However, it may also be
explained by the timeframe on the BP1 administered in the current study, which asked participants to report
these questions based on their pain in the last 24 hours as this may have not been a long enough time for the
participants to have experienced the full extent of their symptoms. Rather the BPI version based on the last 7
days may have been a better outcome measure to reflect a more accurate picture of the participants change in
pain over the intervention period, as the inclusion criteria in the current study allowed for individuals with
intermittent pain [45].

Despite this, the inclusion of open questions gave an insight into the participants’ perceptions of the application
in reducing their pain. As such, more than half of the participants reported that mindfulness training using the
application reduced their pain at some level. However, the statistical results from the BPI do not explain the
proportion of participants who did not find it useful or even had a negative experience. It has been stated that
spaced sessions of a short duration of mindfulness training, guided by a trained instructor has minimal risk in
causing significant adverse effects [19]. Although no significant adverse effects were seen in this study, two
participants reported unpleasant reactions because the application made them more aware of their pain.

Unpleasant reactions are not uncommon during mindfulness training and should be taken into consideration
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when prescribing it to patients and staff. In particular because there is limited research on the risks and

unpleasant reactions associated with using applications for mindfulness interventions [19].

The open questions therefore provide interesting detail which has not been reported in previous studies and may
indicate that mindfulness interventions using the application may not have the same effect in aiming to reduce
the perception of pain for all individuals who experience persistent or intermittent sub-acute pain. Therefore,
this brings up further interest in understanding the underlying mechanisms of mindfulness, where research is

still in its early phases [19].

Mindfulness is considered to be a skill which can be enhanced and deepened through practice [17]. It would
then be expected that the completion of mindfulness training will result in an increase in self-reported
mindfulness [40]. However, the results of this study showed that there was no significant change. This finding is
not an anomaly within the current mindfulness literature and may be explained by the use of the FFMQ as a
measure of mindfulness. A systematic review and meta-analysis reported that out of 71 mindfulness-based
interventions only 50% found a significant increase pre-post intervention [43]. A variety of self-reported
mindfulness measures were included, including the FFMQ. Nevertheless, when compared, there was no
difference in sensitivity to change between the different self-reported mindfulness questionnaires [48].
Moreover, when a mindfulness-based intervention was compared against a validated active control intervention
(a target health intervention program), no significant difference between the groups was detected by the FFMQ
[49]. This highlights issues surrounding the validity of the self-reported mindfulness questionnaires and poses
an issue for researchers aiming to measure changes uniquely related to mindfulness practice received through
mindfulness-based interventions [50]. A number of “intractable” issues which limit the current mindfulness
scales in capturing this change have been highlighted by authors [50, p1034). One of the main arguments
limiting the current mindfulness scales capturing change solely related to mindfulness practice may be the
absence of points of reference against which an individual may be defined as mindful. It is therefore difficult to
determine exactly what the questionnaires are reflecting, either mindfulness or something else [50].
Additionally, it may be deemed that more exposure to mindfulness practice could lead to changes in how
individuals perceive the meaning of self-reported mindfulness [50]. Alternative measurement methods which do
not include self-report, such as specific task-related measures or using a second mindfulness teacher for
assessments are emerging [51]. However, the lack of time and resources to utilise such methods in the current

study meant that it would not have been feasible.
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Frequently studies looking at the effect of mindfulness on pain fail to accurately record and/or report adherence
to the intervention [52] . However, this study recorded and reported participant’s usage of the application. There
was a large variation in total usage between the participants (10-674 minutes). Although the results indicated
that usage of the application was generally quite poor, a randomised control trial has shown that even 4 separate
days of 20-minute mindfulness sessions can reduce pain after mindfulness training [18]. Nevertheless, pre-post
training effects were small in magnitude in comparison to longer mindfulness interventions where moderate to
large effect sizes have been reported from 8-week long interventions [52]. However, our results did not follow
this trend, as we did not find a negative relationship between usage of the application and pain severity or pain
interference. The relationship between usage and pain interference was close to significance in the opposite
direction than expected, as a collection of participants whose usage was at the lower end of the spectrum
reported greater reductions in pain. One explanation for this is the Hawthorne effect, where behaviour changes
occurred with these participants simply because they signed up to a research study and were being observed
[53]. The same effect may have not been seen in the self-reported mindfulness scores due to the aforementioned
limitations of the FFMQ [50] . Although there is currently limited evidence comparing the duration and
frequency of interventions, one author concludes that there is “no one-size-fits-all recommendation” for
mindfulness-based interventions, rather the ability to apply the skills learnt through mindfulness training into
daily situations is what is vital in order to foster more effective coping methods [19]. It is known that pain can
be reduced or changed by refocussing on something else which in this case appears to be the Mindfulness App.
However it does appear that the period of usage may not have been long enough to change trait mindfulness as
measured by the FFMQ even though it appears to be successful in reducing the pain severity and interference.
The variance in usage was very great over the six week period and was not related to the trait mindfulness as
measured by the FFMQ, however it may be too linear to suggest that increased use of mindfulness would
necessarily result in an increase in trait Mindfulness as this would depend amongst other things on the
participants’ receptivity. For example, simply repeating a task, in this case listening to the Mindfulness APP
several times a day, will not in itself improve trait mindfulness unless it involves attention and motivation by the
participant. Equally trait mindfulness as measured by the FFMQ did not correlate with pain severity or pain
interference. This could be a lack of sensitivity in the questionnaire but could also be that a level of trait
mindfulness could have been reached by the participants that was effective in reducing the severity and

interference of their pain experience but is not construed as meaningful by the questionnaire.
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As it has been postulated that smartphone interventions are a convenient form of receiving psychological
interventions, one of the open questions was directed at gauging the participant’s perceptions of convenience
[30] . In line with these beliefs a large proportion of participants did find the application convenient. However,
considerations of the drawbacks of using such a platform should be considered. Although some individuals
prefer online-individual sessions for reasons such as being able to have control over the time when sessions are
completed, others prefer group-based interventions for reasons such as peer support and interaction [28].
Additionally, evidence based on other psychological interventions has shown that the presence of a therapist

who can provide feedback either online or face-to-face is beneficial for outcome and adherence [54].

This may make it a good addition to physiotherapy or other approaches dealing with pain interventions. Due to
its stipulated neurological effect it may well be suited to a pain education approach. The application did not
provide a platform where an instructor can be reached for feedback nor were group-based sessions provided and
these drawbacks were recognised by some of the participants in the study. Moreover, in response to another
open question nearly half the participants reported that they were able to engage with the application. Although
33.33% reported some level of difficulty with engagement, this may be explained by the participant’s
perceptions of mindfulness as a whole rather than the application itself, as evidence has emerged indicating that
perceptions of mindfulness influence the levels of engagement [55]. However, one participant cited a specific
application-related issue for lack of engagement, stating that it was “repetitive”. Therefore, for these reasons it
would be interesting to complete studies comparing the application to the more traditional group-based

instructor-led mindfulness interventions.

Limitations

As previously discussed there were limitations surrounding the chosen self-reported questionnaires [55].
Additionally, there was no active control condition and the sample size was small, affecting the internal validity
of the results. Moreover, it could be hypothesised that the sample had positive perceptions of mindfulness as a
whole as they entered the study. Engagement and therefore outcome may be different when provided to a patient

population where it is prescribed [55] .

Overall pain severity was low at the beginning of the intervention and 12.50% of participants reported that the
application only helped when the pain was less severe, therefore these results may not be applicable for
individuals who are experiencing long-term pain which is higher in severity. There was no long-term follow up,

therefore it is uncertain if any effects were maintained or if the participants continued to use the application
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following the intervention period. The researchers were also mindful that even if significant correlations were

found in some cases this does not infer causation.

Conclusions

This study provides preliminary evidence to suggest that the Headspace® application is beneficial in reducing
Persistent or Intermittent Sub-acute Pain and could be offered by physiotherapists as an adjunct to their
treatment. Resources in the NHS are limited and it may not be possible to send patients or staff on costly 8-week
long instructor led courses and this study provides initial evidence that the Headspace® application could
provide a more accessible alternative. This would allow patients to receive mindfulness training which they are
unlikely to receive otherwise. In conclusion further research is merited to investigate the relationship between
usage and level of mindfulness and symptoms of pain with a larger sample of people and to include a control

group.
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Figure 1. This box plot presents pre- and post- pain severity and pain interference scores. The horizontal line
inside the boxes are indicative of the median scores. The 75 percentiles are indicated by the upper hinges and
the 25" percentiles are indicated by the lower hinges. The minimum and maximum values and indicated by the

lines extending from the boxes.
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Figure 2. This box plot presents pre- and post- mindfulness scores. The horizontal line inside the boxes are
indicative of the median scores. The 75" percentiles are indicated by the upper hinges and the 25" percentiles
are indicated by the lower hinges. The minimum and maximum values and indicated by the lines extending from

the boxes.
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Figure 3. This bar chart presents usage of the Headspace® application as measured in time. The number of
participants who fell into each time bracket is shown, with the time bracket indicating the number of minutes

spent on the application.






Table 1. Pain location, current treatment(s) and duration of pain the participants reported at baseline on

the BPI (n=24).

Frequency Percentage
Pain Location
Foot 2 8%
Leg 4 17%
Pelvis 2 8%
Lower Back 5 21%
Abdomen 1 4%
Upper Back 3 13%
Chest 1 4%
Shoulder/ Arm 2 8 %
Wrist 1 4%
Head 3 13%
Current treatment(s)
Pain Medication(s) 12 50%
Physiotherapy 2 8 %
Physiotherapy and Pain Medication(s) 2 8 %
None 8 33%
Duration of Pain (Weeks)
6-24 7 29 %
25-49 2 8 %
100-149 3 13%
150-199 4 17%
>200 7 29%

Table 2. The usefulness of the Headspace® application in reducing pain.

Answer Category Frequency Percentage
Not helpful in reducing 3 13%
pain.

More aware of pain. 2 8 %
Useful in reducing pain. | 9 38 %
Reduction of pain may 1 4%
be due to other reasons.

Useful to alleviate other | 8 33%
problems.

Useful under certain 1 4%
conditions.

Useful when the pain is 3 13 %

less severe.




Table 3. Participant self-reported engagement with Headspace® application during mindfulness training.

Answer Category Frequency Percentage
Yes - no explanation. 11 46 %
Most of the time but 4 17 %

externally distracted.

Some of the time but 4 17 %
externally distracted.

Other issues (than 2 8 %
distraction) made it more
challenging.

No — didn’t like the app 3 13%
or the process
(repetitive).

Yes - with explanation. 1 4%

Table 4. Convenience of using the Headspace® application for mindfulness training.

Answer Category Frequency Percentage
Yes — no explanation. 9 38%

Yes —with positive 6 25%
explanation.

Yes-with drawbacks - 3 13%

groups better.

Yes — with drawbacks - 1 4%
distracted after time.

Yes — with drawbacks - 1 4%
yoga better.

Yes — with drawbacks - 1 4%
CD better.

Yes but no other 2 8 %
experience.

No — other methods better | 1 4%

e.g. creative and varied
methods.




