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Abstract

intervention for chronic musculoskeletal pain.

Introduction Nutrition-related factors linked to pain chronicity and disability include weight status and dietary
behaviours. Dietary patterns associated with concurrent pain episodes, however, remain poorly characterised. This
paper outlines the protocol for a feasibility study that aims to characterise pain-related dietary and lifestyle behaviours
in people experiencing chronic musculoskeletal pain.

Methods The study will recruit participants who experience musculoskeletal pain on 5 or more days of the week
for at least 3 months. Participants will attend two in-person clinic visits where physical measurements and a series

of pain and lifestyle questionnaires will be completed. Visits will be conducted pre and post a 2-week self-monitoring
period where participants will self-report concurrent diet, sleep, mood, and pain on four days and will wear a wrist-
worn activity monitor (GENEActiv). Key feasibility metrics will evaluate participant recruitment, enrolment and reten-
tion rates, and compliance with the study data collection protocol.

Discussion There remains a lack of evidence behind dietary advice as an adjunct pain management tool. Upon
completion of the protocol, feasibility outcomes will identify challenges to guide the design and delivery of a dietary
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Background

Musculoskeletal disorders are the largest contributor to
years lived with a disability (YLDs) worldwide. Globally,
musculoskeletal conditions account for 17% of all YLDs,
with low back pain the main contributor [1]. Muscu-
loskeletal conditions are characterised by pain (often
chronic), and limitations to functioning, impacting a
person’s ability to work, socialise, and engage in physi-
cal activity [2]. Evidence-based guidelines for the non-
invasive management of chronic musculoskeletal pain
(CMP) include therapeutic exercises, education, and
advice to stay physically active [3, 4]. Current approaches
to reduce the individual and economic burden of CMP
acknowledge the complex multi-faceted nature of CMP
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and address modifiable lifestyle factors, such as physical
activity and sedentary behaviours, sleep, mood, and die-
tary behaviours [3, 5].

Among lifestyle factors, dietary behaviours, independ-
ent of weight status, influence the prevalence, experience,
and maintenance of persistent pain in an individual [6].
Dietary factors positively associated with the presence of
chronic pain include higher intake of protein, fat, added
sugar, and excess total energy intake [7]. Additionally,
individuals with chronic pain have reduced intake of
whole grains and fibre, and consume less fruit [8]. This
dietary pattern is consistent with the typical “Western
diet’;, which has been linked to an increase in proinflam-
matory mediator production and a reduction in the syn-
thesis of anti-inflammatory and antioxidant mediators
[9]. The resultant proinflammatory state is associated
with higher pain intensity, lower pain thresholds, and
the persistence of pain [6]. Similarly, a “Southern diet”
pattern, high in fried foods, processed meats, added
fats, refined sugar and sugar-sweetened beverages was
recently associated with a 41% increase in the relative risk
of reporting pain in a national sample in the USA [10].

Current meta-analyses provide evidence that healthful
dietary patterns (such as Mediterranean, vegetarian, and
vegan), and modified intake of specific nutrients, are ben-
eficial in reducing chronic pain [11, 12]. Dietary interven-
tions for the management of CMP have included specific
foods, nutrients, antioxidants, and prebiotic supplementa-
tion [6, 11, 12]. Antioxidant and anti-inflammatory prop-
erties of foods, alone or as part of nutrient-rich dietary
patterns such as the Mediterranean diet, may act to neu-
tralise oxidative stress and chronic inflammation associ-
ated with persistent pain [13]. There is, however, limited
evidence to make specific dietary recommendations for
people with chronic pain [14].

While it has been proposed that a healthy diet assists
in the reduction of chronic pain [11, 12], there are several
barriers that need to be considered in chronic pain popu-
lations. Studies suggest that “comfort eating’, where food
is used as a coping strategy in managing chronic pain, is
common across the body mass index (BMI) spectrum [15].
Chronic pain patients have a higher energy, sugar, and fat
intake, and greater reliance on convenience or fast foods
[7, 16]. Altered dietary behaviours in association with pain
may, in addition to contributing to excess weight gain [15],
lead to increased BMI in those with chronic pain [16, 17],
and be a factor in lower diet quality scores [18].

Risk factors for poorer diet quality and weight gain
associated with chronic pain include functional limita-
tions affecting mobility and food preparation, and stress-
related overeating [15, 19]. Additionally, the capacity to
promote lifestyle changes may be influenced by the nega-
tive psychological association between pain and mood
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[19]. Low mood may affect motivation and self-efficacy,
making engaging in health behaviours and weight loss
more difficult [15]. Chronic pain adversely impacts sleep
and physical activity, thus promoting sedentary behav-
iours which may also contribute to excess weight gain
[20]. Adverse side effects of analgesics may equally influ-
ence appetite, contributing to poorer diet quality [7].

Pain influences eating behaviour, and accordingly may
influence the relationship between body composition
and CMP [15, 17, 20]. However, although studies sug-
gest that levels of pain are associated with an increased
energy intake, dietary intake during chronic pain epi-
sodes remains poorly characterised [16, 19].

To address the current paucity of understanding about
dietary patterns associated with concurrent pain epi-
sodes, the primary aim of the study is to assess the feasi-
bility of conducting a study that characterises concurrent
pain experience and diet quality, and dietary behaviours
in people with CMP. Feasibility criteria will evaluate par-
ticipant recruitment, enrolment, retention, compliance
with data collection processes (to assess concurrent pain,
mood, sleep, and dietary intake, plus activity patterns),
and participants’ perceptions on the study, with the goal
to inform the future delivery of a dietary intervention.
Feasibility and exploratory outcomes (demographics,
physical measures, health-related behaviours, dietary
intake, pain experience and psychological measures) will
be reported using descriptive statistics.

Methods

Design

The study will be undertaken with individuals experienc-
ing persistent musculoskeletal pain in a free-living environ-
ment. Participants will attend two in-person clinic visits
where physical measurements and a series of pain and life-
style questionnaires will be completed. Visits will be con-
ducted pre and post a 2-week self-monitoring period where
participants will wear a wrist-worn activity monitor (GENE-
Activ; for 2 weeks) and self-report concurrent diet, sleep,
mood and pain on four randomly selected days (Fig. 1).

Study setting and participant recruitment

This study will be conducted at the University of South
Australia (UniSA) Clinical Trials Facility (CTF), Adelaide,
South Australia, and The International Spine Centre
(TISC), Adelaide, South Australia, an inter-disciplinary
service for individuals with predominantly painful spi-
nal conditions. Participants will be recruited from TISC
and more broadly through the community within met-
ropolitan Adelaide. Recruitment strategies will include
advertisements placed on public notice boards and cir-
culated via social media platforms, and online forums
with a pain focus (such as Pain Australia, and Chronic
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Fig. 1 Study timeline

Pain Australia). Interested individuals will be provided a
Participant Information Sheet, and link to an online eli-
gibility questionnaire and consent form on the UniSA
Research Electronic Data Capture (REDCap) platform
[21]. Consenting participants meeting eligibility criteria
will be enrolled into the study.

Eligibility criteria

To be eligible for inclusion, participants must be aged 18
to 75 years who self-report CMP on 5 or more days of the
week, for a period exceeding 3 months. Participants will
be excluded if they are awaiting surgery for remediation
of structural causes of their pain-provoking condition,
have known or suspected serious pathological causes
of pain (infection, fracture, cancer), neuropathic pain,
headaches classified as migraine, cluster or tension type,
orofacial pain, or fibromyalgia diagnosis. Individuals
currently receiving dietary consultation, undertaking a
weight loss programme, or having had previous bariatric
surgery will be excluded. Participants should understand
written and verbal English communication without the
aid of an interpreter.

Sample size

We aim to enrol 50 participants in 8 months. Drop-out
rates reported in similar studies are~30%, and sample
sizes between 24 and 50 have been previously recom-
mended for feasibility studies [16, 18, 22, 23]. Based on
completion rates for a comparable study, the criteria for
considering whether the concurrent pain, mood, and die-
tary intake data collection tool is feasible will be valid data
collected on>75% of participants who complete the study
[16]. As this feasibility study aims to evaluate compliance
with data collection processes, these targets will allow for
the completion of the full protocol in 26 participants.

Data collection
A summary of the proposed data collection sched-
ule, in accordance with the Standard Protocol Items:

@ GENEACctiv Activity Monitor

% Questionnaires

Recommendations for Interventional Trials (SPIRIT)
guidelines, is outlined in Table 1.

Procedure

Initial assessment Participants will attend an initial
assessment at UniSA CTF or TISC. This visit will include
obtaining written informed consent. Participant demo-
graphics, general health, diagnoses of pain-provoking
condition(s), analgesia, and past injuries and/or surger-
ies will be documented. Questionnaires completed at this
visit will capture participants’ pain experience, health-
related quality of life, mood, and sleep. Anthropometric
measurements and functional capacity assessments will
be completed. Participants will be provided with a food
diary, sleep log, and wrist-worn accelerometer (GENE-
Active, Activinsights, UK) to measure activity and sleep
patterns during the 2-week self-monitoring period.

Two-week self-monitoring period Participants will cap-
ture dietary intake on four non-consecutive days, across
the 2-week period, using a weighed food record (WER).
At each eating occasion, participants will report their
pain intensity (visual analogue scale (VAS)) and mood
(Visual Analogue Mood Scales (VAMS)). Participants
will complete a sleep log to report sleep times on the days
preceding, and following, the day that dietary intake is
recorded. The sleep log will contain a section to report
wrist-worn accelerometer (GENEActiv) non-wear times.
The accelerometer will be worn for the entire 2-week
period.

Final assessment A final assessment will be under-
taken in the week following the 2-week self-monitoring
period. Participants will complete questionnaires to cap-
ture dietary behaviours, physical activity levels, pain, and
thoughts and feelings in response to pain. Participant
experience and perspectives on the study will be cap-
tured with an exit survey.
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Table 1 Summary of the proposed data collection schedule
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Screening Initial clinic 2-week self- Final clinic
assessment monitoring assessment
period

Inclusion/exclusion criteria
Leeds Assessment of Neuropathic Symptoms and Signs (S-LANSS)
Informed consent
Demographic data
General health
Anthropometry
Height, weight, waist circumference
Functional capacity
Grip strength, timed up and go (TUG)
Pain
Short form McGill Pain Questionnaire (SF-MPQ)
Body chart
Persistent Low Back Pain Questionnaire (PLBPQ) (back pain only)
Visual analogue scales (VAS)
Health-related quality of life
Short form-36 (SF36)
Mood
Profile of Moods State (POMS)
Visual Analogue Mood Scales (VAMS)
Sleep
Pittsburgh Sleep Quality Index (PSQI)
Sleep log
Activity patterns
GENEActiv
Dietary intake
Weighed Food Record (WFR)
Diet quality
Dietary Guideline Index (DGI)
Physical activity
International Physical Activity Questionnaire (IPAQ)
Pain catastrophising
Pain Catastrophising Scale (PCS)
Dietary behaviours
Power of Food Scale (PFS)
Food Craving Scale (FCQ-State)
Control of Eating Questionnaire (Co-EQ)
Dutch Emotional Eating Behaviour Questionnaire (DEBQ-E)

Revised General Nutrition Knowledge Questionnaire for Australia (AUS-R NKQ)

Food-related behaviours questionnaire
Exit survey

x

xX X X X
x

X X X X X X X

Feasibility outcomes and key feasibility criteria

Within the key metrics of feasibility [24], outcomes, spe-
cific to the process, resources, and scientific metrics of

this study, are presented in Table 2.

Outcome measures

Exploration of participant demographics and explora-
tory (non-feasibility) outcome measures have been
included based on their suitability for use in a future



Ward et al. Pilot and Feasibility Studies (2024) 10:13

Table 2 Feasibility outcomes and associated criteria
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Feasibility metric Feasibility measure

Key feasibility criteria

Process:
Recruitment

Refusal Total number of eligible participants declining
to participate
Enrolment Total number of participants enrolled
Retention Total number of participants completing the pro-
tocol
Resources:

Compliance with data collection

protocol
time
Scientific:
Safety Questionnaire

Participant’s view on intervention Exit survey

Research identified as appropriate
for the target group

Response to recruitment strategies

Weighed food record with concurrent pain
and mood measures. Sleep log. GENEActiv wear

Food-related behaviours questionnaire

Proportion remaining interested in the study after pro-
vided study information and completing eligibility
screening.

Proportion who met eligibility criteria but did not con-
sent to participate.

Enrol 50 participants in 8 months.

Completed protocol in 35 participants (70%). Drop-out
rates reported in similar studies are ~30%, and sample
sizes between 24 and 50 have been previously recom-
mended for feasibility studies [22, 23].

Complete entries for 75% of participants who com-
plete the protocol. A complete entry will include date
and time of day of each eating occasion, food, and bev-
erage intake (food and amount), with concurrent

pain VAS and mood VAS rating, completed sleep log,
and at least 4 days of ~ 20 h of GENEActiv wear time.

Absence of adverse effects.

Proportion of participants reporting that self-reported
data collection processes were burdensome.
Proportion of participants satisfied with study setting
and procedures (responding neutral and above).

Participant responses identify pain influences diet (pro-
portion reporting agreement with statements).

dietary intervention in a CMP population (Table 3).
These include demographic, physical, health-related, and
psychological assessments related to the conceptual asso-
ciations shown in Fig. 2.

Demographics
Participant information, as outlined in Table 3, will be
captured via the REDCap questionnaire.

Physical measures

Anthropometry Height (SECA 216 Height Measuring
Rod, SECA) and weight (TANITA Ultimate Scale 2000,
Tanita Corporation, Tokyo, Japan) will be measured in
duplicate and averaged to calculate BMI (weight (kg)/
height (m)?). Waist circumference will be measured to
the nearest 1 mm using a metal measuring tape as per the

Table 3 Summary of exploratory (non-feasibility) outcome measures

Demographics
cation, comorbidities, medication.

Physical measures

Health-related behaviours
log, PSQI).
Pain

Age, gender, life-stage (pregnant, breastfeeding, menopausal status), postcode, employment status, highest level of edu-

Anthropometry (weight, height, waist circumference); functional capacity (grip strength, TUG).
Dietary intake (WFR); diet quality (DGI); nutrition knowledge (AUS-R NKQ); activity patterns (GENEActiv, IPAQ); sleep (sleep

Neuropathic pain (S-LANSS); body chart (pain location and duration; diagnosis of pain-provoking condition, pain treat-

ments, pain medication, past injuries/surgeries, compensable injury); persistent low back pain (PLBPQ); pain severity
(SF-MPQ); pain intensity (VAS); pain catastrophising (PCS).

Psychological measures

Health-related quality of life (SF36); mood (POMS, VAMS); eating behaviours (hedonic hunger (PFS), present food craving

(FCQ-9), food craving control (CoEQ), emotional eating (DEBQ-E)).

Abbreviations: AUS-R NKQ Revised General Nutrition Knowledge Questionnaire for Australia, DGI Dietary Guideline Index, CoEQ Control of Eating Questionnaire,
DEBQ-E Dutch Emotional Eating Behaviour Questionnaire, FCQ-S Food Craving Scale, IPAQ International Physical Activity Questionnaire, PCS Pain Catastrophising
Scale, PFS Power of Food Scale, PLBPQ Persistent Low Back Pain Questionnaire, PSQ/ Pittsburgh Sleep Quality Index, POMS Profile of Moods State, SF36 Short-form 36,
SF-MPQ Short Form McGill Pain Questionnaire, S-LANSS Leeds Assessment of Neuropathic Symptoms and Signs, TUG timed up and go, VAMS Visual Analogue Mood

Scale, VAS visual analogue scale
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Demographics

Quality of Life

Sleep

Mood

Physical activity and sedentary behaviour
Past injury and duration of pain

Dietary intake

Dietary Patterns
. Dietary behaviours
Diet quality
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Adiposity
: \év';:ght status Chronic musculoskeletal pain
* Waist circumference

A

Fig. 2 Conceptual model showing established bi-directional relationships between dietary patterns and adiposity, as well as adiposity and chronic
musculoskeletal pain (blue lines). The extent to which dietary patterns (independent of weight status) are associated with CMP are not as well
established and are the focus of the study, indicated by the dashed black line. Our analysis includes demographics and lifestyle behaviours

that could induce confounding of associations, indicated with orange lines

International Society for the Advancement of Kinanthro-
pometry protocol [25].

Functional capacity Functional mobility will be
assessed by the timed up and go (TUG) test. Participants
are timed getting up from a seated position, walking 3 m,
turning, returning to the chair, and sitting down again
[26]. The TUG is conducted 4 times, the first practice
trial is discarded, and the average time (seconds) of trials
2—-4 is recorded. The coefficient of variation error for the
TUG test in adults has been reported as 6% in previous
studies [27].

Grip strength will be measured according to the South-
ampton protocol guidelines with a Jamar hand-held
dynamometer (Lafayette Instrument Company, USA)
[28]. Three repeat maximal attempts for right- and left-
hand grip strength will be recorded with the maximal
grip score from all trials compared to healthy age- and
gender-matched individuals. Hand dominance and any
reasons for testing exclusion will be documented. The
validity of grip strength as a test of muscular function in
nutritional evaluation has been demonstrated [29].

Health-related behaviours

Dietary intake and diet quality In the 2 weeks follow-
ing the initial assessment, participants will record die-
tary intake (including supplement and medication use)
on four non-consecutive days, including three weekdays
and one weekend day, using a specifically designed WER.
The four-day time frame was selected to balance the high
participant burden associated with this method with
the level of detail required to characterise usual dietary
intake [30]. Participants will be instructed on which days/

date to capture their dietary intake and to record times
of food and drink consumption for each eating occasion
on these days. The WER will include a 100 mm long VAS
to capture the participant’s concurrent pain intensity at
each eating/drinking occasion. Daily VAS scores will be
averaged to rate daily pain intensity. Six word-anchored
100mm VAMS will similarly capture concurrent mood
at each eating/drinking occasion and will be averaged to
rate daily mood.

Participants will be instructed to measure and record
quantities of all foods and beverages consumed with as
much detail as possible, including reporting names of
branded products. Kitchen scales will be provided to par-
ticipants who do not have access to their own. They will
be guided to use standard household measures (table-
spoon, cup, etc.) to estimate quantities when unable to
weigh foods/drinks, such as when dining out. Dietary
data will be checked for completeness and entered into
FoodWorks Professional Nutritional Analysis Software,
v10.0 (Xyris, Brisbane) to provide an estimate of total
energy, micro- and macronutrient intake. Diet quality
will be determined using the Dietary Guideline Index for
application to WER, reflecting age- and sex-specific Aus-
tralian dietary guidelines [31].

Nutrition knowledge Revised General Nutrition Knowl-
edge Questionnaire for Australia (AUS-R NKQ) provides
a consistent, reliable, and valid (Cronbach’s alpha=0.92)
measure of nutrition knowledge and current dietary rec-
ommendations in Australian adults. This is a 38-item
questionnaire that assesses knowledge on dietary recom-
mendations, nutrients in food, food choices and diet-dis-
ease relationships. Scores for each section and an overall
score will be computed [32].
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Activity patterns Activity patterns (sleep, physical
activity, time sedentary) will be measured with triaxial
accelerometers (GENEActiv Original, Activinsights).
Optimal behavioural variability in activity patterns can
be collected via GENEACctiv accelerometer data across 6
days, including weekend days [33]. Participants will wear
the monitor on the wrist of their non-dominant hand
24 h/day for the 2-week self-reporting period, removing
only for bathing/water-based activities. Activity and sleep
data will be processed by GENEActiv software (GENE-
Activ PC Software, Activinsights), with non-wear time
identified using the method of Choi et al. [34]. Data will
be considered valid if it includes at least 4 days of approx-
imately 20 h of wear time [35]. The sleep log will docu-
ment times the device is removed (non-wear), put back
on, and reason for removal (e.g. showering). At least 5
days of wear time has been recommended for reliable
assessment of sleep patterns [36]. GENEActiv displayed
very good sensitivity and accuracy (86% and 76% respec-
tively) in inter-device comparisons of sleep monitoring
(compared to Actiwatch-2, Phillips Respironics). Speci-
ficity was relatively low (40%), but values were similar to
previous validation studies of actigraphs with polysom-
nography [37, 38].

Sleep logs are widely used in sleep research as a subjec-
tive measure of sleep [39]. A sleep log will record sleep
(‘lights out’) and wake times (‘out of bed’) on the days
prior to, during and post recording of food intake. Total
sleep time and number of sleep bouts will be reported.
Participants will also rate the quality of their sleep com-
pared to a ‘normal sleep period. Sleep quality will be
rated for each sleeping occasion as (1) very good, (2)
good, (3) average, (4) poor, (5) very poor, or (6) did not
sleep.

Sleep quality and disturbances over the previous month
will be assessed using The Pittsburgh Sleep Quality Index
(PSQI). The PSQI is a widely used reliable (alpha=0.83)
and validated measure of sleep quality [39]. Seven com-
ponent scores reflect subjective assessments of sleep
with component scores summed to give a ‘global’ score
ranging from 0 to 21. Participants will be dichotomized
into “good sleepers” (scores<5) and “poor sleepers”
(scores >5) [40, 41].

The International Physical Activity Questionnaire (IPAQ)
will assess physical activity and sedentary behaviour at
the final assessment [42]. The duration (minutes) and
frequency (days) of physical activity in the last 7 days
are measured across multiple domains; transportation
(driving, walking, cycling), recreation (including sport
and leisure time), housework, job-related, and time
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spent sitting. The IPAQ has been shown to be as reliable
(Spearman’s p=0.81) [42] and valid as other self-report
methods of physical activity when compared against
accelerometer measure of physical activity (p=0.33) [43].

Pain

Pain assessment tools were selected from a variety of
standardised tools designed to measure type of pain, pain
severity and intensity, and functional impact of pain [44].

The self-reported Leeds Assessment of Neuropathic
Symptoms & Signs (S-LANSS) will be used within the eli-
gibility questionnaire to identify individuals with pain of
neuropathic origin, who will be excluded from the study.
The S-LANSS pain scale is a validated assessment tool,
with scores of 12 or more out of 24 suggesting contribu-
tory neuropathic mechanisms [45].

Sites of pain experienced will be identified, and sever-
ity ranked, by participants on a body chart. Pain dura-
tion, diagnoses of pain-provoking condition(s), analgesia,
past injuries and/or surgeries, and if the pain condition is
from a compensable injury will be documented. A Per-
sistent Low Back Pain Questionnaire (PLBPQ) will be
employed to capture a minimum data set for participants
who identify low back pain as their primary site of pain.

The Short Form McGill Pain Questionnaire (SE-MPQ)
will provide a multi-dimensional measure of the nature
of pain experienced at each site through 11 sensory and 4
affective words rated on an intensity scale. The SE-MPQ
is suitable for the evaluation of pain complaints and to
measure the effects of interventions or pain relief in indi-
viduals [46, 47].

Pain VAS (100mm) will rate the intensity of pain from
0 being ‘no pain’ to 10 ‘worst pain! Pain VAS are highly
acceptable and widely used subjective measures of
pain intensity. The VAS test—retest reliability has been
reported to be high (r=0.94, p<0.001) among literate
patients [48]. A lack of a gold standard prevents criterion
validity to be determined, but the VAS is highly corre-
lated with verbal descriptions of pain; ranging from 0.62
to 0.91 [49] and is sensitive to treatment effects [50]. Par-
ticipants will rate the intensity of their current pain for
each pain site using a VAS at clinic visits. Pain VAS will
also be incorporated in the food diaries to rate concur-
rent pain intensity during an eating occasion.

The Pain Catastrophising Scale (PCS) used to evalu-
ate thoughts and feelings in response to pain, will be
captured at the final assessment [51]. The PCS consists
of 13 items used to generate a total score (0-53). Addi-
tionally, three subscales assess rumination, magnifica-
tion, and helplessness. The PCS is widely used to measure
catastrophic thinking in response to pain. It has dem-
onstrated excellent internal consistency. The coefficient



Ward et al. Pilot and Feasibility Studies (2024) 10:13

alpha for total PCS is 0.87-0.93, rumination (0.85-0.91),
magnification (0.66-0.75) and helplessness (0.78-0.87)
[51, 52].

Psychological measures

Health-related quality of life 'The RAND Short-form 36
(SF36) questionnaire will be used for assessing health-
related quality of life (HRQoL) [53]. It comprises of 36
items evaluating four physical health domains (physical
functioning, role limitations due to physical function-
ing, pain, and general health) and mental health domains
(energy/fatigue, social functioning, role limitation due
to emotional problems and mental health). Scores for
the SF36 domains range from 0-100, with higher scores
reflecting a better HRQoL. Scores derived from the
domains are aggregated into a physical component scale
(PCS), and mental component scale (MCS), which will
be used to evaluate general mental health status [54, 55].
The SF36 bodily pain subscales include two items that
assess the intensity of pain and how pain interferes with
usual occupation. It is widely used and has demonstrated
good validity and reliability, with internal consistency
(Cronbach’s alpha) 0.59 to 0.91 across four studies [47].

Mood The Profile of Mood State (POMS) questionnaire
measures six mood dimensions: anxiety, depression, irri-
tability, vigour, fatigue and confusion [56]. POMS is a
standard validated test with internal consistency Cron-
bach alpha from 0.63 (confusion) to 0.96 (depression).
Total Mood Disturbance scores range from -32 to 200
with a cut-off score of 33 used to identify participants
with significant mood disturbances [57].

Visual Analogue Mood Scales are a reliable and valid meas-
ure of mood states, with high reproducibility and validity
in appetite assessment [58]. They offer a quick method
to assess the current affective state, reducing the effect of
reactance and fatigue [59, 60]. Using six word-anchored
100 mm VAMS, participants will indicate their happiness,
sadness, calmness, tension, energy, and sleepiness on each
eating occasion. Polak et al. [61] reported that measur-
ing<10 moods is appropriate for real-time approaches
in daily diary formats for nutrition science, offering the
opportunity to capture momentary changes in mood.

Eating behaviours Food and eating-related behaviours
will be captured with questionnaires administered at the
final clinic assessment.

The Dutch Eating Behaviour Questionnaire emotional
eating subscale (DEBQ-E) assesses eating behaviours in
response to negative emotional states [62]. The DEBQ-E
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contains 13 items describing eating in response to diffuse
(4), and clearly labelled emotions (9), and has shown high
internal consistency and dimensional stability [62].

The Power of Food Scale (PES) evaluates appetite motiva-
tion in the absence of energy requirements [63], assess-
ing feelings of food control, through appetite-related
feelings, thoughts, and motivations, in environments
where palatable foods are consistently available [64]. The
PFS has adequate internal consistency (Cronbach’s alpha
0.91) and test-retest reliability (r=0.77, p<0.001) [64].
Andreeva et al. [63] found a weak positive relationship
between PFS scores and the brief Patient Health Ques-
tionnaire assessing anxiety and depression, concluding
hedonic hunger may be coupled to emotional distress.

The Food Craving Scale (FCQ-State) [65] measures present
moment food craving including positive and negative rein-
forcement from eating, anticipated lack-of-control over-
eating and physiological triggers [66]. Test—retest reliabil-
ity over time for the FCQ-S is low (r<0.60), as expected, as
it is a dynamic state food craving measure [65, 66].

The Control of Eating Questionnaire (Co-EQ) assesses
craving control, encompassing intensity and frequency of
food cravings, difficulties in resisting eating and self-con-
trol of eating; craving for sweet and savoury, and positive
mood [67]. The CoEQ is a reliable and valid measure in
identifying behaviours and traits that predict intake, over-
eating, and measures of adiposity [67]. A strength of the
Co-EQ measure is that it assesses specific food cravings
and includes a positive mood subscale which facilitates
the evaluation of associations between food cravings and
mood [66]. Psychometric properties of the Co-EQ have
been examined; Cronbach’s alpha values for the subscales
were 0.88 for craving control, 0.74 for positive mood, 0.67
for craving for sweet and 0.66 for craving for savoury [67].

Data collection methods

Research Electronic Data Capture (REDCap) secure web
application managed by the University of South Australia
will be utilised for data collection. Sleep, mood, and pain
data captured in the self-monitoring period will be stored
as hardcopies and transcribed to relevant analytical soft-
ware. Weighed food records will be stored as hard copies
and entered into FoodWorks (Xyris, Brisbane) for nutri-
ent analysis. At the end of the study, all de-identified data
will be exported to SPSS® Version 28.0 software (IBM
Corp. Armonk, NY) for analysis.

Data analysis
Data will be analysed descriptively to evaluate feasibil-
ity outcomes (recruitment, enrolment, retention, data
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completeness, safety, and acceptability of data collection
procedures) using SPSS. The sample will be described
using counts and proportions, means (standard devia-
tion), and/or medians (Inter Quartile Range), depending
on the distribution of the data. A CONSORT flow dia-
gram will be used to illustrate participant flow through
the study. Reasons for withdrawal will be recorded and
included in the flow diagram. Secondary exploratory
(non-feasibility) outcome measures will be analysed
descriptively, and inferential statistics will be calculated
but not quantified against criteria as this study is not a
formal intervention [68].

Ethical considerations

Ethics approval

Ethics approval for this study was granted by the Human
Research Ethics Committee (HREC) of the University of
South Australia (204076). Written informed consent will
be obtained from participants at the initial clinic visit.

Adverse events

As this study is observational, and not a formal interven-
tion, no potential risks have been identified. Participants
will be advised to follow their habitual diet, and physical
assessments will be non-invasive. Any adverse events will
be noted and reported as per ethical requirements. These
outcomes will form part of the feasibility criteria.

Data management

Participants will be deidentified through assigning unique
participant numbers. All data and information generated
as part of the study will be kept confidential by the inves-
tigator, supervisors and individuals as listed on the ethics
application, and will not be released to any party unless
required by law. The investigator or other site personnel
will not use this information and data for any purpose
other than conducting the study. These restrictions do
not apply to information that is necessary for disclosure
in confidence to the HREC solely for the evaluation of the
study, or information which is necessary to disclose to
provide appropriate medical care to a study participant.

Data ownership and dissemination

The study data and results will be owned by the Uni-
versity of South Australia. A de-identified summary of
study findings will be provided to collaborators at TISC,
and participants. Consenting participants will receive a
copy of their individual anthropometric and dietary data.
Results will be disseminated in a manuscript(s), and to
relevant health professionals at conference presentations.
All investigators will have the opportunity to be authors
on manuscripts.
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Results

This study is currently in data collection. The results of
this study, including feasibility and outcome measures
are expected towards the end of 2023.

Discussion

Current management of chronic pain includes self-man-
agement approaches where the individual takes an active
role [69]. Patients seeking strategies for pain management
are increasingly identifying dietary intake as a treatment
priority [70], and guidelines endorsed by the European
Pain Federation outline nutritional assessment as an
important component in the management of chronic
pain [71]. Despite this, and considering an increased
recent interest in the relationship between dietary pat-
terns and pain, dietary patterns are poorly defined in
people experiencing CMP [6].

People with chronic pain experience a higher number
of nutrition-related chronic health conditions with die-
tary intake a leading risk factor for morbidity [72], and
a key driver of weight gain [70]. There is emerging evi-
dence that dietary components may influence the pain
experience, possibly through inflammatory mechanisms
[19]. Furthermore, the role of pain-driving dietary intake,
particularly during a pain episode, requires further
investigation.

Strengths

Strengths of this study are that it will advise on how fea-
sible it is to recruit and retain participants with CMP, and
which outcomes are appropriate to include in a future
dietary intervention trial. Elucidating daily interactions
between pain episodes and food intake within a free-liv-
ing environment will provide novel data that may assist
in defining dietary patterns and drivers of dietary intake
in people experiencing CMP. Furthermore, the data col-
lection tools will expand our current understanding of
the relationship between lifestyle factors including eating
behaviours, weight status, activity and sleep patterns and
CMP.

Limitations

A potential challenge to this study will be the retention
and adherence of participants. Chronic pain alters moti-
vation, impedes participation in activities of daily living,
and may have a negative impact on mood [15]. These
factors are likely to influence the retention and adher-
ence of participants, which is expected to be low, similar
to previous studies [16]. In addition, the intentional or
unintentional modification to their usual diet is a per-
sistent potential limitation of studies where participants
are required to record their usual food intake. However,
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patients at a pain management service have identified
nutrition and physical activity-related goals as treatment
priorities [70], potentially motivating adherence. Report-
ing on the feasibility aspects of the study will provide
important information on barriers to nutrition and life-
style assessment in persons with CMP and advise on trial
design for a dietary intervention.

Conclusions

There remains a lack of evidence behind dietary advice
as an adjunct for effective pain management [14]. Stud-
ies that establish the contributions of lifestyle behav-
iours, including dietary intake and eating behaviours, to
chronic musculoskeletal pain could be useful in develop-
ing strategies to remediate chronic pain and maximise
functional capacity.

Abbreviations

AUS-RNKQ  Revised General Nutrition Knowledge Questionnaire for
Australia

BMI Body mass index

CMP Chronic musculoskeletal pain

Co-EQ Control of Eating Questionnaire

CTF Clinical Trials Facility

DEBQ-E Dutch Emotional Eating Behaviour Questionnaire

DGl Dietary Guideline Index

FCQ-State Food Craving Scale

HREC Human Research Ethics Committee

HRQoL Health-related quality of life

IPAQ International Physical Activity Questionnaire

MCS Mental Component Scale

PCS Pain Catastrophising Scale

PCS Physical Component Scale

PFS Power of Food Scale

PLBPQ Persistent Low Back Pain Questionnaire

POMS Profile of Mood State

PsQl Pittsburgh Sleep Quality Index

REDCap Research Electronic Data Capture

SF36 Short-form 36

SF-MPQ Short Form McGill Pain Questionnaire

S-LANSS Leeds Assessment of Neuropathic Symptoms & Signs

TISC The International Spine Centre

TUG Timed up and go test

UniSA University of South Australia

VAMS Visual analogue mood scales

VAS Visual analogue scale

WFR Weighed food record

YLDs Years lived with a disability

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/540814-023-01438-4.

[ Additional file 1. }

Acknowledgements
Not applicable.

Authors’ contributions
Conceptualisation, SW, AH, AC and KB; methodology development, SW, AH,
AC, KB, and CB; project administration, SW and AH; supervision, AH, AC, KB and

Page 10 of 12

CB; writing—original draft, SW; writing—review and editing, AH, AC, KB, and
CB. All authors have read and approved the final manuscript and declare that
the content has not been published elsewhere.

Funding

Susan Ward is supported by the University of South Australia Research Training
Program domestic (RTPd) Fee Offset Scholarship and the Australian Govern-
ment Research Training Program (RTP) scholarship.

Availability of data and materials
Data sharing is not applicable to this article as no datasets were generated or
analysed during the current study.

Declarations

Ethics approval and consent to participate

Ethics approval for this study was granted by the Human Research Ethics
Committee (HREC) of the University of South Australia (204076). Written
informed consent will be obtained from participants at the initial clinic visit.

Consent for publication
Not applicable.

Competing interests
The authors declare they have no competing interests.

Received: 14 May 2023 Accepted: 21 December 2023
Published online: 22 January 2024

References

1. World Health Organisation. Musculoskeletal conditions. WHO, Geneva.
2021 https://www.who.int/news-room/fact-sheets/detail/musculoske
letal-conditions. Accessed 12 March 2021.

2. Australian Institute of Health and Welfare. Bone and joint health. In: AIHW,
editor. Canberra: Australian Government, 2021. https://www.aihw.gov.au/
reports/australias-health/bone-and-joint-health. Accessed 20 June 2021.

3. Malfliet A, Ickmans K, Huysmans E, Coppieters |, Willaert W, Van Bogaert
W, et al. Best evidence rehabilitation for chronic pain part 3: low back
pain. J Clin Med. 2019;8(7):1063. https://doi.org/10.3390/jcm8071063.

4. Linl,Wiles L, Waller R, Goucke R, Nagree Y, Gibberd M, et al. What does
best practice care for musculoskeletal pain look like? Eleven consistent
recommendations from high-quality clinical practice guidelines: system-
atic review. Br J Sports Medi. 2020;54(2):79-86. https://doi.org/10.1136/
bjsports-2018-099878.

5. Mills SEE, Nicolson KP, Smith BH. Chronic pain: a review of its epidemiol-
ogy and associated factors in population-based studies. Br J Anaesth.
2019;123(2):e273-83. https://doi.org/10.1016/j.bja.2019.03.023.

6. Dragan S, Serban MC, Damian G, Buleu F, Valcovici M, Christodorescu R.
Dietary patterns and interventions to alleviate chronic pain. Nutrients.
2020;12(9):2510. https://doi.org/10.3390/nu12092510.

7. Meleger AL, Froude CK, Walker J 3rd. Nutrition and eating behavior in
patients with chronic pain receiving long-term opioid therapy. PM R.
2014,6(1):7-12. https//doi.org/10.1016/).pmrj.2013.08.597.

8. Vernarelli J, MacLean RR. Chronic pain, dietary intake and exercise behav-
jors in a nationally representative sample of US adults. Curr Dev Nutr.
2021;5(Supplement_2):1101. https://doi.org/10.1093/cdn/nzab053_094.

9. Barbaresko J, Koch M, Schulze MB, N&thlings U. Dietary pattern analysis
and biomarkers of low-grade inflammation: a systematic literature review.
Nutr Rev. 2013;71(8):511-27. https://doi.org/10.1111/nure.12035.

10. Strath LJ, Brooks MS, Sorge RE, Judd SE. Relationship between diet and
relative risk of pain in a cross-sectional analysis of the REGARDS longitudi-
nal study. Pain Manag. 2021(0). https://doi.org/10.2217/pmt-2021-0048.

11. Brain K, Burrows TL, Rollo ME, Chai LK, Clarke ERD, Hayes C, et al. A
systematic review and meta-analysis of nutrition interventions for chronic
noncancer pain. J Hum Nutr Diet. 2019;32(2):198-225. https://doi.org/10.
1111/jhn.12601.


https://doi.org/10.1186/s40814-023-01438-4
https://doi.org/10.1186/s40814-023-01438-4
https://www.who.int/news-room/fact-sheets/detail/musculoskeletal-conditions
https://www.who.int/news-room/fact-sheets/detail/musculoskeletal-conditions
https://www.aihw.gov.au/reports/australias-health/bone-and-joint-health
https://www.aihw.gov.au/reports/australias-health/bone-and-joint-health
https://doi.org/10.3390/jcm8071063
https://doi.org/10.1136/bjsports-2018-099878
https://doi.org/10.1136/bjsports-2018-099878
https://doi.org/10.1016/j.bja.2019.03.023
https://doi.org/10.3390/nu12092510
https://doi.org/10.1016/j.pmrj.2013.08.597
https://doi.org/10.1093/cdn/nzab053_094
https://doi.org/10.1111/nure.12035
https://doi.org/10.2217/pmt-2021-0048
https://doi.org/10.1111/jhn.12601
https://doi.org/10.1111/jhn.12601

Ward et al. Pilot and Feasibility Studies

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

(2024) 10:13

Field R, Pourkazemi F, Turton J, Rooney K. Dietary interventions are benefi-
cial for patients with chronic pain: a systematic review with meta-analysis.
Pain Med. 2021;22(3):694-714. https://doi.org/10.1093/pm/pnaa378.
Oliviero F, Spinella P, Fiocco U, Ramonda R, Sfriso P, Punzi L. How the
Mediterranean diet and some of its components modulate inflammatory
pathways in arthritis. Swiss Med WKkly. 2015;145:w14190. https://doi.org/
10.4414/smw.2015.14190.

De Gregori M, Belfer |, De Giorgio R, Marchesini M, Muscoli C, Rondanelli
M, et al. Second edition of SIMPAR’s “Feed Your Destiny” workshop: the
role of lifestyle in improving pain management. J Pain Res. 2018;11:1627-
36. https://doi.org/10.2147/jpr.S160660.

Janke EA, Kozak AT."The more pain | have, the more | want to eat”: obe-
sity in the context of chronic pain. Obesity. 2012,20(10):2027-34. https://
doi.org/10.1038/0by.2012.39.

Choi KW, Somers TJ, Babyak MA, Sikkema KJ, Blumenthal JA, Keefe FJ. The
relationship between pain and eating among overweight and obese
individuals with osteoarthritis: an ecological momentary study. Pain Res
Manag. 2014;19:e159-63. https://doi.org/10.1155/2014/598382.

Masheb RM, Douglas ME, Kutz AM, Marsh AG, Driscoll M. Pain and emo-
tional eating: further investigation of the Yale emotional overeating ques-
tionnaire in weight loss seeking patients. J Behav Med. 2020;43(3):479-86.
https://doi.org/10.1007/510865-020-00143-4.

Brain K, Burrows TL, Rollo ME, Hayes C, Hodson FJ, Collins CE. The effect

of a pilot dietary intervention on pain outcomes in patients attending a
tertiary pain service. Nutrients. 2019;11(1):181. https://doi.org/10.3390/
nu11010181.

Brain K, Burrows TL, Bruggink L, Malfliet A, Hayes C, Hodson FJ, et al. Diet
and chronic non-cancer pain: the state of the art and future directions. J
Clin Med. 2021;10(21):5203. https://doi.org/10.3390/jcm10215203.

Okifuji A, Hare BD. The association between chronic pain and obesity. J
Pain Res. 2015;8:399-408. https://doi.org/10.2147/JPR.S55598.

Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O'Neal L, et al. The
REDCap consortium: building an international community of software
platform partners. J Biomed Inform. 2019;95:103208. https://doi.org/10.
1016/}.j0i.2019.103208.

Julious SA. Sample size of 12 per group rule of thumb for a pilot study.
Pharm Stat. 2005;4(4):287-91. https://doi.org/10.1002/pst.185.

Sim J, Lewis M. The size of a pilot study for a clinical trial should be
calculated in relation to considerations of precision and efficiency. J Clin
Epidemiol. 2012;65(3):301-8. https://doi.org/10.1016/jjclinepi.2011.07.
011.

Thabane L, Ma J, Chu R, Cheng J, Ismaila A, Rios LP, et al. A tutorial on
pilot studies: the what, why and how. BMC Med Res Methodol. 2010;10:1.
https://doi.org/10.1186/1471-2288-10-1.

Norton K, Olds T. Anthropometrica: a textbook of body measurement for
sports and health courses. Sydney: UNSW press; 1996.

Podsiadlo D, Richardson S. The timed “Up & Go”": a test of basic functional
mobility for frail elderly persons. J Am Geriatr Soc. 1991;39(2):142-8.
https://doi.org/10.1111/.1532-5415.1991.tb01616.x.

Zhu K, Kerr DA, Meng X, Devine A, Solah V, Binns CW, et al. Two-year whey
protein supplementation did not enhance muscle mass and physical
function in well-nourished healthy older postmenopausal women. J Nutr.
2015;145(11):2520-6. https://doi.org/10.3945/jn.115.218297.

Roberts HC, Denison HJ, Martin HJ, Patel HP, Syddall H, Cooper C, et al.

A review of the measurement of grip strength in clinical and epide-
miological studies: towards a standardised approach. Age Ageing.
2011;40(4):423-9. https://doi.org/10.1093/ageing/afr051.

Budziareck MB, Pureza Duarte RR, Barbosa-Silva MCG. Reference values
and determinants for handgrip strength in healthy subjects. Clin Nutr.
2008;27(3):357-62. https://doi.org/10.1016/j.cInu.2008.03.008.

Bailey RL. Overview of dietary assessment methods for measuring intakes
of foods, beverages, and dietary supplements in research studies. Curr
Opin Biotechnol. 2021;70:91-6. https://doi.org/10.1016/j.copbio.2021.02.
007.

Ward SJ, Coates AM, Hill AM. Application of an Australian dietary guide-
line index to weighed food records. Nutrients. 2019;11(6):1286. https://
doi.org/10.3390/nu11061286.

Thompson C, Vidgen HA, Gallegos D, Hannan-Jones M. Validation of a
revised general nutrition knowledge questionnaire for Australia. Public
Health Nutr. 2021;24(7):1608-18. https://doi.org/10.1017/5136898001
9005135.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Page 11 of 12

Dillon CB, Fitzgerald AP, Kearney PM, Perry IJ, Rennie KL, Kozarski R, et al.
Number of days required to estimate habitual activity using wrist-

worn GENEActiv accelerometer: a cross-sectional study. PLoS One.
2016;11(5):e0109913. https://doi.org/10.1371/journal.pone.0109913.
Choi L, Ward SC, Schnelle JF, Buchowski MS. Assessment of wear/non-
wear time classification algorithms for triaxial accelerometer. Med Sci
Sports and Exerc. 2012;44(10):2009. https://doi.org/10.1249/mss.0b013
€318258cbh36.

Migueles JH, Cadenas-Sanchez C, Ekelund U, Nystréom CD, Mora-Gonzalez
J, Lof M, et al. Accelerometer data collection and processing criteria to
assess physical activity and other outcomes: a systematic review and
practical considerations. Sports Med. 2017;47(9):1821-45. https://doi.org/
10.1007/540279-017-0716-0.

Plekhanova T, Rowlands AV, Yates T, Hall A, Brady EM, Davies M, et al.
Equivalency of sleep estimates: comparison of three research-grade
accelerometers. JMPB. 2020;3(4):294-303. https://doi.org/10.1123/jmpb.
2019-0047.

Marino M, Li'Y, Rueschman MN, Winkelman JW, Ellenbogen J, Solet

JM, et al. Measuring sleep: accuracy, sensitivity, and specificity of wrist
actigraphy compared to polysomnography. Sleep. 2013;36(11):1747-55.
https://doi.org/10.5665/sleep.3142.

Jenkins CA, Tiley LC, Lay I, Hartmann JA, Chan JK, Nicholas CL. Comparing
GENEActiv against actiwatch-2 over seven nights using a common sleep
scoring algorithm and device-specific wake thresholds. Behav Sleep Med.
2021:1-11. https://doi.org/10.1080/15402002.2021.1924175.

Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer DJ. The Pitts-
burgh sleep quality index: a new instrument for psychiatric practice and
research. Psychiatry Res. 1989;28(2):193-213. https://doi.org/10.1016/
0165-1781(89)90047-4.

Mollayeva T, Thurairajah P, Burton K, Mollayeva S, Shapiro CM, Colanto-
nio A. The Pittsburgh sleep quality index as a screening tool for sleep
dysfunction in clinical and non-clinical samples: a systematic review and
meta-analysis. Sleep Med Rev. 2016;25:52-73. https://doi.org/10.1016/].
smrv.2015.01.009.

Panel CC, Watson NF, Badr MS, Belenky G, Bliwise DL, Buxton OM, et al.
Joint consensus statement of the American Academy of sleep medicine
and sleep research society on the recommended amount of sleep for a
healthy adult: methodology and discussion. Sleep. 2015;38(8):1161-83.
https://doi.org/10.5665/sleep.4886.

Craig CL, Marshall AL, Sjéstrom M, Bauman AE, Booth ML, Ainsworth BE,
et al. International physical activity questionnaire: 12-country reliability
and validity. Med Sci Sports Exerc. 2003;35(8):1381-95. https://doi.org/10.
1249/01.mss.0000078924.61453 fb.

Chastin S, Culhane B, Dall P. Comparison of self-reported measure of
sitting time (IPAQ) with objective measurement (activPAL). Physiol Meas.
2014;35(11):2319. https://doi.org/10.1088/0967-3334/35/11/2319.
El-Tallawy SN, Nalamasu R, Salem GI, LeQuang JAK, Pergolizzi JV, Christo
PJ. Management of musculoskeletal pain: an update with emphasis on
chronic musculoskeletal pain. Pain Ther. 2021;10(1):181-209. https://doi.
0rg/10.1007/540122-021-00235-2.

Bennett MI, Smith BH, Torrance N, Potter J. The S-LANSS score for identify-
ing pain of predominantly neuropathic origin: validation for use in clinical
and postal research. J Pain. 2005;6(3):149-58. https://doi.org/10.1016/j.
jpain.2004.11.007.

Melzack R, Katz J. The McGill pain questionnaire: appraisal and current
status. 2001.

Hawker GA, Mian S, Kendzerska T, French M. Measures of adult pain: Visual
Analog Scale for Pain (VAS Pain), Numeric Rating Scale for Pain (NRS Pain),
McGill Pain Questionnaire (MPQ), Short-Form McGill Pain Questionnaire
(SF-MPQ), Chronic Pain Grade Scale (CPGS), Short Form-36 Bodily Pain
Scale (SF-36 BPS), and Measure of Intermittent and Constant Osteoarthri-
tis Pain (ICOAP). Arthritis Care Res. 2011;63(511):5240-52. https://doi.org/
10.1002/acr.20543.

Ferraz MB, Quaresma M, Aquino L, Atra E, Tugwell P, Goldsmith C. Reliabil-
ity of pain scales in the assessment of literate and illiterate patients with
rheumatoid arthritis. J Rheumatol. 1990;17(8):1022-4.

Downie W, Leatham P, Rhind V, Wright V, Branco J, Anderson J. Studies
with pain rating scales. Ann Rheum Dis. 1978;37(4):378-81.

Jensen MP, Chen C, Brugger AM. Interpretation of visual analog scale rat-
ings and change scores: a reanalysis of two clinical trials of postoperative


https://doi.org/10.1093/pm/pnaa378
https://doi.org/10.4414/smw.2015.14190
https://doi.org/10.4414/smw.2015.14190
https://doi.org/10.2147/jpr.S160660
https://doi.org/10.1038/oby.2012.39
https://doi.org/10.1038/oby.2012.39
https://doi.org/10.1155/2014/598382
https://doi.org/10.1007/s10865-020-00143-4
https://doi.org/10.3390/nu11010181
https://doi.org/10.3390/nu11010181
https://doi.org/10.3390/jcm10215203
https://doi.org/10.2147/JPR.S55598
https://doi.org/10.1016/j.jbi.2019.103208
https://doi.org/10.1016/j.jbi.2019.103208
https://doi.org/10.1002/pst.185
https://doi.org/10.1016/j.jclinepi.2011.07.011
https://doi.org/10.1016/j.jclinepi.2011.07.011
https://doi.org/10.1186/1471-2288-10-1
https://doi.org/10.1111/j.1532-5415.1991.tb01616.x
https://doi.org/10.3945/jn.115.218297
https://doi.org/10.1093/ageing/afr051
https://doi.org/10.1016/j.clnu.2008.03.008
https://doi.org/10.1016/j.copbio.2021.02.007
https://doi.org/10.1016/j.copbio.2021.02.007
https://doi.org/10.3390/nu11061286
https://doi.org/10.3390/nu11061286
https://doi.org/10.1017/S1368980019005135
https://doi.org/10.1017/S1368980019005135
https://doi.org/10.1371/journal.pone.0109913
https://doi.org/10.1249/mss.0b013e318258cb36
https://doi.org/10.1249/mss.0b013e318258cb36
https://doi.org/10.1007/s40279-017-0716-0
https://doi.org/10.1007/s40279-017-0716-0
https://doi.org/10.1123/jmpb.2019-0047
https://doi.org/10.1123/jmpb.2019-0047
https://doi.org/10.5665/sleep.3142
https://doi.org/10.1080/15402002.2021.1924175
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1016/j.smrv.2015.01.009
https://doi.org/10.1016/j.smrv.2015.01.009
https://doi.org/10.5665/sleep.4886
https://doi.org/10.1249/01.mss.0000078924.61453.fb
https://doi.org/10.1249/01.mss.0000078924.61453.fb
https://doi.org/10.1088/0967-3334/35/11/2319
https://doi.org/10.1007/s40122-021-00235-2
https://doi.org/10.1007/s40122-021-00235-2
https://doi.org/10.1016/j.jpain.2004.11.007
https://doi.org/10.1016/j.jpain.2004.11.007
https://doi.org/10.1002/acr.20543
https://doi.org/10.1002/acr.20543

Ward et al. Pilot and Feasibility Studies (2024) 10:13

51

52.

53.

54.

55.

56.
57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71

72.

pain. J Pain. 2003;4(7):407-14. https://doi.org/10.1016/51526-5900(03)
00716-8.

Sullivan MJ, Bishop SR, Pivik J. The pain catastrophizing scale: develop-
ment and validation. Psych Assess. 1995;7(4):524. https://doi.org/10.1037/
1040-3590.7.4.524.

Osman A, Barrios FX, Kopper BA, Hauptmann W, Jones J, O'Neill E. Factor
structure, reliability, and validity of the pain catastrophizing Scale. J Behav
Med. 1997;20(6):589-605. https://doi.org/10.1023/A:1025570508954.
Ware JE. SF-36 health survey update. Spine. 2000;25(24):3130-9.

Ware JE, Kosinski M. SF-36 physical & mental health summary scales: a
manual for users of version 1. Boston: Quality Metric Incorporated. 2001.
Silveira E, Taft C, Sundh V, Waern M, Palsson S, Steen B. Performance of the
SF-36 Health Survey in screening for depressive and anxiety disorders in
an elderly female Swedish population. Qual Life Res. 2005;14(5):1263-74.
https://doi.org/10.1007/511136-004-7753-5.

McNair DM, Lorr M, Droppleman LF. Manual profile of mood states. 1971.
Bell T, Shelley-Tremblay J, Christensen L. Explaining fibrofog: carbohydrate
cravings explain more than pain and negative mood alone. MYOPAIN.
2015;23(1-2):71-8. https://doi.org/10.3109/10582452.2016.1150381.
Ahearn EP. The use of visual analog scales in mood disorders: a critical
review. J Psychiatr Res. 1997;31(5):569-79. https://doi.org/10.1016/50022-
3956(97)00029-0.

Killgore WDS. The visual analogue mood scale: can a single-item scale
accurately classify depressive mood state? Psychol Rep. 1999;85(3_
suppl):1238-43. https://doi.org/10.2466/pr0.1999.85.3f.1238.

Machado L, Thompson LM, Brett CH. Visual analogue mood scale scores
in healthy young versus older adults. Int Psychoger. 2019;31(3):417-24.
https://doi.org/10.1017/51041610218000996.

Polak MA, Richardson AC, Flett JA, Brookie KL, Conner TS. Measuring
mood: considerations and innovations for nutrition science. In: Dye L,
Best T, editors. Nutrition for brain health and cognitive performance.
London: Taylor and Francis; 2015. p. 93-119.

Van Strien T, Frijters JE, Bergers GP, Defares PB. The Dutch Eating Behavior
Questionnaire (DEBQ) for assessment of restrained, emotional, and
external eating behavior. Int J Eat Disord. 1986;5(2):295-315. https://doi.
0rg/10.1002/1098-108X(198602)5:2%3C295::AID-EAT2260050209%3E3.0.
CO;2-T.

Andreeva E, Neumann M, Nohre M, Brahler E, Hilbert A, de Zwaan M.
Validation of the German version of the power of food scale in a general
population sample. Obes Facts. 2019;12(4):416-26. https://doi.org/10.
1159/000500489.

Lowe MR, Butryn ML, Didie ER, Annunziato RA, Thomas JG, Crerand CE,
et al. The power of food scale. A new measure of the psychological influ-
ence of the food environment. Appetite. 2009;53(1):114-8. https://doi.
org/10.1016/j.appet.2009.05.016.

Cepeda-Benito A, Gleaves DH, Fernandez MC, Vila J, Williams TL, Reynoso
J.The development and validation of Spanish versions of the state and
trait food cravings questionnaires. Behav Res Ther. 2000;38(11):1125-38.
https://doi.org/10.1016/S0005-7967(99)00141-2.

Taylor M. A review of food craving measures. Eat Behav. 2019;32:101-10.
https://doi.org/10.1016/j.eatbeh.2019.01.005.

Dalton M, Finlayson G, Hill A, Blundell J. Preliminary validation and princi-
pal components analysis of the Control of Eating Questionnaire (CoEQ)
for the experience of food craving. Eur J Clin Nutr. 2015;69(12):1313-7.
https://doi.org/10.1038/ejcn.2015.57.

Lancaster GA, Dodd S, Williamson PR. Design and analysis of pilot studies:
recommendations for good practice. J Eval Clin Pract. 2004;10(2):307-12.
https://doi.org/10.1111/j.2002.384.doc.x.

Mann EG, LeFort S, VanDenKerkhof EG. Self-management interventions
for chronic pain. Pain Manag. 2013;3(3):211-22. https://doi.org/10.2217/
pmt.13.9.

Brain K, Burrows T, Rollo M, Hayes C, Hodson F, Collins C. Population
characteristics in a tertiary pain service cohort experiencing chronic non-
cancer pain: weight status, comorbidities, and patient goals. Healthcare.
2017;5(2):28. https://doi.org/10.3390/healthcare5020028.

European Pain Federation. Core curriculum for the European diploma in
pain medicine. In: European pain federation, editor. 2016. http://www.
eficorg.

Afshin A, Sur PJ, Fay KA, Cornaby L, Ferrara G, Salama JS, et al. Health
effects of dietary risks in 195 countries, 1990-2017: a system-

atic analysis for the Global Burden of Disease Study 2017. Lancet.

Page 12 of 12

2019;393(10184):1958-72. https://doi.org/10.1016/50140-6736(19)
30041-8.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://doi.org/10.1016/S1526-5900(03)00716-8
https://doi.org/10.1016/S1526-5900(03)00716-8
https://doi.org/10.1037/1040-3590.7.4.524
https://doi.org/10.1037/1040-3590.7.4.524
https://doi.org/10.1023/A:1025570508954
https://doi.org/10.1007/s11136-004-7753-5
https://doi.org/10.3109/10582452.2016.1150381
https://doi.org/10.1016/S0022-3956(97)00029-0
https://doi.org/10.1016/S0022-3956(97)00029-0
https://doi.org/10.2466/pr0.1999.85.3f.1238
https://doi.org/10.1017/S1041610218000996
https://doi.org/10.1002/1098-108X(198602)5:2%3C295::AID-EAT2260050209%3E3.0.CO;2-T
https://doi.org/10.1002/1098-108X(198602)5:2%3C295::AID-EAT2260050209%3E3.0.CO;2-T
https://doi.org/10.1002/1098-108X(198602)5:2%3C295::AID-EAT2260050209%3E3.0.CO;2-T
https://doi.org/10.1159/000500489
https://doi.org/10.1159/000500489
https://doi.org/10.1016/j.appet.2009.05.016
https://doi.org/10.1016/j.appet.2009.05.016
https://doi.org/10.1016/S0005-7967(99)00141-2
https://doi.org/10.1016/j.eatbeh.2019.01.005
https://doi.org/10.1038/ejcn.2015.57
https://doi.org/10.1111/j..2002.384.doc.x
https://doi.org/10.2217/pmt.13.9
https://doi.org/10.2217/pmt.13.9
https://doi.org/10.3390/healthcare5020028
http://www.efic.org
http://www.efic.org
https://doi.org/10.1016/S0140-6736(19)30041-8
https://doi.org/10.1016/S0140-6736(19)30041-8

	Characterising concurrent pain experience and dietary patterns in people with chronic musculoskeletal pain: a feasibility study protocol
	Abstract 
	Introduction 
	Methods 
	Discussion 

	Background
	Methods
	Design
	Study setting and participant recruitment
	Eligibility criteria

	Sample size
	Data collection
	Procedure

	Feasibility outcomes and key feasibility criteria
	Outcome measures
	Demographics
	Physical measures
	Health-related behaviours
	Pain
	Psychological measures

	Data collection methods
	Data analysis
	Ethical considerations
	Ethics approval
	Adverse events

	Data management
	Data ownership and dissemination

	Results
	Discussion
	Strengths
	Limitations

	Conclusions
	Acknowledgements
	References


