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ABSTRACT
Introduction Pain, comorbid fatigue and sleep 
disturbances are common and distressing symptoms 
for patients with advanced cancer, negatively impacting 
their quality of life. Clinical guidelines recommend non- 
pharmacological interventions, including acupuncture 
and massage, for pain management in adult patients with 
cancer in adjunct to conventional care. However, high- 
quality evidence about the comparative effectiveness 
and long- term durability of these therapies for symptom 
management is limited.
Methods and analysis We describe the design of a two- 
arm, parallel group, multicentre randomised controlled 
trial that investigates the use of acupuncture versus 
massage for musculoskeletal pain among 300 patients 
with diverse types of advanced cancer. The primary aim 
is to evaluate the long- term effectiveness (26 weeks 
from randomisation) of acupuncture vs massage for pain 
(primary outcome) and comorbid symptoms (fatigue, sleep 
disturbance and quality of life). The secondary aim is to 
identify patient- level demographic characteristics (eg, sex, 
race, age), clinical factors (eg, insomnia, pain severity) and 
psychological attributes that are associated with a greater 
reduction in pain for either acupuncture or massage. 
Patients will receive weekly acupuncture or massage 
treatments for 10 weeks, followed by monthly booster 
sessions up to 26 weeks. The primary endpoint will be the 
change in worst pain intensity score from baseline to 26 
weeks. We will collect validated patient- reported outcomes 
at multiple time points over 26 weeks.
Ethics and dissemination The Institutional Review 
Board at Memorial Sloan Kettering Cancer Center in New 
York approved this protocol. Results will be disseminated 
via peer- reviewed scientific journals and conference 
presentations. Our findings will help patients and 
healthcare providers make informed decisions about 
incorporating non- pharmacological treatments to manage 
pain for patients with advanced cancer.
Trial registration number NCT04095234.

INTRODUCTION
Cancer is a leading cause of morbidity and 
mortality, second only to heart disease.1 
Because of recent innovations in cancer 

therapeutics, the definition for advanced 
cancer is challenging because some patients 
with metastatic cancer can now be ‘cured’ 
or at least enter long- term remission leaving 
them to often live with symptomatic sequelae. 
Compared with the general population, 
patients with advanced cancer are at a greater 
risk for chronic physical and psychological 
symptoms.2–5 Among patients with advanced 
cancer, symptoms of pain, fatigue and 
insomnia are the most commonly reported, 
often clustered together, and are generally 
not well managed.4–10 Previous studies have 
shown prevalence rates of pain as high as 66% 
among patients with advanced cancer.11 12

Historically, pain management in cancer 
has predominantly relied on drug thera-
pies; however, increasing clinical evidence 
suggesting the potential harm over time of 
long- term opioid therapy for chronic cancer 
pain, not to mention the current opioid 
abuse epidemic sweeping the USA, under-
score a need for additional treatments.13 14 
As more individuals with advanced cancer 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This study represents the largest randomised con-
trolled trial to date comparing the effectiveness of 
acupuncture versus massage for pain management 
among patients with advanced cancer.

 ⇒ By recruiting a diverse population in terms of race/
ethnicity and cancer types, this study will offer in-
sight into the sociodemographic, clinical factors and 
physiological attributes that can inform and help 
predict factors to personalise treatment.

 ⇒ All participants will be followed up to 26 weeks.
 ⇒ The study design does not include a control group 
comparing the standard of care for pain manage-
ment as prescribed by the clinical team.

 ⇒ The study design does not allow crossover between 
the acupuncture and massage groups.
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live longer, patient- centred pain management integrating 
non- pharmacological interventions based on research 
evidence has strong potential to improve the quality of 
pain management for this population. Hence, clinical 
guidelines and leading medical organisations recom-
mend non- pharmacological interventions, including 
acupuncture and massage, in conjunction with drug ther-
apies for pain management.14–19

Acupuncture, a therapy of traditional Chinese medi-
cine, involves penetrating the skin with thin, solid, metallic 
needles that are manipulated by hand or electrical stim-
ulation.20 With respect to the efficacy of acupuncture for 
chronic pain in cancer populations, a systematic review 
and meta- analysis found that when acupuncture is incor-
porated into conventional cancer care, it is more effective 
than conventional drug management alone for cancer 
pain.21 A recent comparative effectiveness randomised 
controlled trial (RCT) found that electroacupuncture 
and auricular acupuncture were significantly more 
efficacious for pain reduction than usual care among 
diverse cancer survivors (N=360).22 Further, there is some 
evidence suggesting that acupuncture may improve sleep 
disturbances, fatigue and anxiety in patients with cancer 
experiencing pain.23 24

Massage, which involves the manual manipulation of 
muscles and other soft tissue areas of the body, is one of 
the earliest known forms of pain relief. Since massage 
therapy techniques promote joint flexibility, relieve 
muscular tension and improve range of motion, massage 
therapy has mechanistic plausibility for addressing 
musculoskeletal pain in patient populations.13 25 In a 
recent meta- analysis conducted by the Evidence for 
Massage Therapy Working Group, massage therapy was 
effective at treating pain compared with other controls 
(such as reading, usual care or active attention) in cancer 
populations.26 In addition to pain management, massage 
therapy may improve fatigue, sleep and anxiety in cancer 
populations.26–30

Despite acupuncture and massage therapy both 
being widely available and commonly used as non- 
pharmacological treatments for pain,13 31 there is 
currently a gap in the evidence regarding the compar-
ative effectiveness of these options as well as the long- 
term durability of their treatment effects among patients 
living with advanced cancer. We planned an RCT to eval-
uate the long- term comparative effectiveness of acupunc-
ture vs massage for pain in patients living with advanced 
cancer. Our primary aim is to compare the long- term 
effectiveness (26 weeks from randomisation) of acupunc-
ture versus massage for pain (primary outcome) and 
comorbid symptoms (fatigue, sleep disturbance and 
quality of life (QoL)) in patients living with advanced 
cancer. Our secondary aim is to identify patient- level 
demographic characteristics (eg, sex, race, age), clinical 
factors (eg, insomnia, pain severity) and psychological 
attributes (ie, outcome expectation) that are associated 
with a greater reduction in pain for either acupuncture 
or massage.

METHODS AND ANALYSIS
Study design
The Integrative Medicine for Pain in Patients with 
Advanced Cancer Trial (IMPACT) is a two- arm, parallel 
group RCT to compare the effectiveness of acupunc-
ture and massage for pain and comorbid symptoms 
in a heterogeneous sample of 300 patients living with 
advanced cancer who have been experiencing moderate 
to severe pain (figure 1). Eligible patients will be randomly 
assigned in a 1:1 ratio to acupuncture or massage. Patients 
will receive weekly acupuncture or massage treatments 
for 10 weeks followed by monthly booster sessions up to 
week 26. All patients will continue to receive their stan-
dard medical care and pain management as prescribed by 
their physicians. The primary endpoint will be the change 
in worst pain intensity score (as assessed by the Brief Pain 
Inventory (BPI)) from baseline to 26 weeks. We will also 
collect validated patient- reported outcome measures of 
pain and comorbid symptoms at seven timepoints over 26 
weeks (table 1).

Participants
We will recruit study participants in the USA through 
Memorial Sloan Kettering Cancer Center (MSK), a 
National Cancer Institute- designated comprehensive 
cancer centre, with a main campus in Manhattan and 
numerous regional sites in New York (Westchester County 
and Long Island) and New Jersey (Bergen, Monmouth 
and Basking Ridge). We will also recruit patients from the 
Baptist Health Miami Cancer Institute (MCI), which is 
an affiliate of MSK’s strategic alliance. For MSK- affiliated 
patients, we will use a population- based method by 
mailing out letters to potentially eligible patients iden-
tified through a data query of MSK’s electronic health 
records. We will also use stakeholders and partnering 
clinicians to publicise the study and provide referrals. 
The target accrual goal is 300 participants. Enrolment 
began in October 2019 and study participant assessments 
are scheduled to be completed by July 2022.

Inclusion and exclusion criteria
Patients will be eligible for the study if they are English or 
Spanish- speaking, over 18 years old, and able to walk with 
only occasional assistance (Karnofsky functional score 
of ≥60). They must also have a diagnosis of the following: 
stage III or IV lung cancer; any stage pancreatic cancer; 
unresectable cholangiocarcinoma; unresectable liver 
cancer; unresectable ampullary or periampullary cancer 
or other stage IV gastrointestinal cancer; stage III or IV 
ovarian or fallopian tube cancers or other stage IV gyne-
cologic cancer; stage IV breast cancer; stage IV genitouri-
nary cancer; stage III or IV sarcoma; stage IV melanoma; 
stage III or IV head/neck cancer; stage IV endocrine 
cancer; or haematological malignancies (lymphoma, 
myeloma and leukaemia). Patients will need to have an 
expected prognosis of 6 months or greater from their 
treating physician or the study clinician.
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To be eligible, patients must also report ongoing muscu-
loskeletal pain, defined as regional (eg, joints, extremi-
ties, back, neck) or more generalised (ie, fibromyalgia) 
pain, as their primary source of pain. The pain must be 
present for at least 1 month and occur for at least 15 
days of the preceding 30 days. In addition, patients must 
report that their pain is four or greater on a numerical 
rating scale of 0–10. Non- musculoskeletal pain syndromes 

(eg, headache, facial pain, chest pain or visceral abdom-
inal pain) may be present if musculoskeletal pain is the 
primary source of pain. Patients will be excluded from 
the study if they have a blood platelet count of less than 
15 000 platelets per microliter.

Figure 1 Study schema for the Integrative Medicine for Pain in Patients with Advanced Cancer Trial. PROMIS, Patient- 
Reported Outcomes Measurement Information System.

Table 1 Schedule of data collection

Outcome

Active intervention Follow- up

Week 0 Week 4 Week 10 Week 14 Week 18 Week 22 Week 26

Primary outcome—pain

  Brief Pain Inventory X X X X X X X

Secondary outcomes—fatigue, sleep, anxiety and quality of life

  Brief Fatigue Inventory X X X X

  Insomnia Severity Index X X X X

  Hospital Anxiety and Depression Scale X X X X

  PROMIS- 10 Global Health X X X X

  Patients’ Global Impression of Change     X   X   X

Covariates

  Demographics (eg, age, sex, race/ethnicity) X X

  Clinical characteristics (eg, tumour type, stage, cancer 
therapy)

X X

  Pain medication diary X X X X X

Predictive variables

Mao expectancy of treatment effects X X

PROMIS- 10, Patient- Reported Outcomes Measurement Information System.

 on M
ay 21, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-058281 on 1 S

eptem
ber 2022. D

ow
nloaded from

 

http://bmjopen.bmj.com/


4 Romero SAD, et al. BMJ Open 2022;12:e058281. doi:10.1136/bmjopen-2021-058281

Open access 

Procedure
All potential participants will undergo an initial screening 
with a research coordinator in person or over the tele-
phone. At this initial contact, the research coordinator 
will explain the study goals and procedures and screen 
participants for eligibility. Next, a study healthcare 
provider will meet with screened and interested patients 
to confirm eligibility. Once deemed eligible, patients will 
complete the informed consent and undergo randomi-
sation. Patients will complete assessments online using 
Research Electronic Data Capture (REDCap), a data 
management software system, at seven time points: weeks 
0, 4, 10, 14, 18, 22 and 26. To encourage adherence to the 
study procedures, participants will receive reminders to 
complete study assessments. Additionally, all participants 
will be compensated with a US$40 gift card for comple-
tion of the week 10 visit and a US$60 gift card for the 
completion of the week 26 visit, for a total of US$100.

Randomisation
We will randomise 300 participants to acupuncture 
or massage using MSK’s Clinical Research Database 
(CRDB), a secure computer system that ensures full allo-
cation concealment. Randomisation will be performed 
by the method of random permuted block stratified by 
any current opioid use (yes vs no) and by accrual site 
(MSK main campus, MSK regional sites vs MCI). Given 
the nature of the interventions, patients and providers 
will not be blinded to treatment assignments. The prin-
cipal investigator (PI), study statisticians and outcome 
assessment clinical research coordinator will be blinded 
to treatment assignments.

Primary outcome
The short- form BPI is one of the most widely used instru-
ments to measure pain and has been demonstrated to 
be a reliable, valid and responsive measure (Cronbach’s 
alpha 0.77–0.91).32 The BPI contains four pain severity 
items and seven pain interference items, all rated on a 
scale from 0 to 10 (higher ratings indicate worse pain 
intensity/interference). A pain interference subscale can 
be computed by taking the average rating of the seven 
pain interference items. A pain severity subscale score 
can similarly be computed for the four pain severity items; 
however, the Worst Pain severity item and the Average 
Pain severity item are often examined separately from 
the pain intensity subscale in clinical research because 
they tend to be more sensitive indicators of changes in 
patients’ perceived pain. The primary outcome of this 
study will be the patient’s rating of their Worst Pain in the 
past week with response choices of 0 ‘no pain’ to 10 ‘pain 
as bad as you can imagine.’ The Average Pain rating in 
the past week and the pain interference subscale will be 
used as secondary pain outcomes.

Secondary outcomes
The Patients’ Global Impression of Change (PGIC) is 
a one- item survey used to define a clinically important 

change in pain from the patient’s perspective.33 34 The 
PGIC can be used as an anchor to derive anchor- based 
minimally important differences for pain measures 
like the BPI. Participants will be asked ‘How would you 
describe your pain since the first clinical visit? I am: very 
much worse, much worse, a little worse, the same, a 
little improved, much improved, very much improved.’ 
Subjects reporting ‘much improved’ or ‘very much 
improved’ will be considered responders.

The Brief Fatigue Inventory is a nine- item instrument 
designed to assess fatigue severity and has been shown to 
be reliable and valid in multiple languages and diverse 
populations.35 36 Three items ask patients to rate the 
severity of their fatigue at its ‘worst,’ ‘usual,’ and ‘now’ 
during normal waking hours, with 0 being ‘no fatigue’ 
and 10 being ‘fatigue as bad as you can imagine.’ Six items 
ask patients to rate the amount that fatigue has inter-
fered with different aspects of their life during the past 
24 hours, with 0 being ‘does not interfere’ and 10 being 
‘completely interferes.’35 A composite fatigue severity 
score can be found by averaging the nine- item scores.

The Insomnia Severity Index is a reliable and valid seven- 
item scale used to assess subjective insomnia severity.37 38 
The items are scored on a five- point Likert response scale 
(eg, 0=no problem; 4=very severe problem), yielding 
a total score ranging from 0 to 28 with higher scores 
representing more severe insomnia symptoms. Estab-
lished cutoffs are: <8, no clinically significant insomnia; 
8–14, subthreshold insomnia; 15–21, clinical insomnia 
(moderate severity); >21, clinical insomnia (severe).37 A 
reduction of eight points is considered to be clinically 
meaningful improvement among those with insomnia.39

The Hospital Anxiety and Depression Scale is a 14- item 
scale with seven items measuring depression and seven 
items measuring anxiety that has been shown to be both 
reliable and valid.40 41 Each item is answered by the patient 
on a four- point (0–3) response category so possible scores 
range from 0 to 21 for anxiety and depression, with 
higher scores indicating higher symptomatology. Estab-
lished cutoffs are: 0–7 not significant; 8–10 subclinical, 
and 11–21 clinically significant depression/anxiety.42

The Patient- Reported Outcomes Measurement Infor-
mation System Scale V.1.2—Global Health is a brief 
instrument composed of 10 items that demonstrates 
adequate reliability and validity43 44 as a measure of health- 
related QOL in general and clinical populations.45 46 The 
measure yields two scores for physical health and mental 
health with higher scores indicative of better QOL.

Assessment of outcome expectancy as a predictive variable 
for treatment response
Outcome expectancy has long been considered an 
important predictor of treatment outcomes and has 
gained increasing recognition in massage and acupunc-
ture clinical trials.47 48 The Mao Expectancy of Treat-
ment Effects,49 originally developed as the Acupuncture 
Expectancy Scale,50 is a four- item instrument to measure 
outcome expectancy for various interventions (eg, 
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acupuncture, herbs, cognitive behavioural therapies)49 51 
and has demonstrated reliability and validity.50 The score 
ranges from 4 to 20, with a higher score indicating greater 
expectancy. We will use this measure to explore whether 
expectancy predicts treatment outcomes and may impact 
the observed differences between groups.

Covariates
We will collect specific demographic (eg, age, sex, race/
ethnicity) and other relevant historical medical data (eg, 
cancer treatment). We will also track participants’ self- 
reported use of analgesic medications (eg, acetamino-
phen, non- steroidal anti- inflammatory drugs, opioids and 
adjuvants for neuropathic pain) by having participants 
complete weekly pain medication diaries to calculate 
weekly average analgesic medication usage throughout 
the study time period.52 As pain often results in increased 
healthcare utilisation, we will track emergency depart-
ment visits and hospitalisations via the patient’s electronic 
health record. Additionally, we will collect participants’ 
reasons for either stopping treatment or dropping out of 
the clinical trial, such as treatment adverse events, disease 
complications or scheduling issues with work.

Interventions
Licensed and oncology- experienced acupuncturists and 
massage therapists will deliver all treatments. All acupunc-
turists and massage therapists will be given a manual with 
the specific treatment protocols for acupuncture and 
massage (see online supplemental appendices 1 and 2) 
and will be trained by the PI and/or lead acupuncturist 
and massage therapist. For quality assurance, the lead 
therapists will audit at least two charts for each therapist 
per week for adherence to treatment protocol and docu-
mentation standards, and all therapists will be recertified 
twice yearly. We have extensive experience in conducting 
integrative medicine symptom trials including ensuring 
the quality of interventions.22 23 29 53–55

For the acupuncture intervention, we will use a treat-
ment protocol developed and tested by our group that 
has demonstrated improvements in pain, fatigue and 
sleep among patients with cancer.22 23 54–56 After sterilising 
the skin, the acupuncturist will place between 10 and 20 
needles at a minimum of four local points around the 
body area with the most pain and at individual points 
depending on the participant’s comorbid symptoms. 
The acupuncture needles will be inserted to appropriate 
depths depending on the location on the body and body 
type of the participant.57 The acupuncturist will manip-
ulate the needles to achieve the ‘De Qi’ sensation for 
the participants. ‘De Qi’ is a local sensation of soreness, 
numbness, or distension that accompanies the insertion 
and manipulation of needles during acupuncture.58 The 
needles at the four local points for pain will be electrically 
stimulated at 2 Hz by connecting to a TENS unit. The 
acupuncturist will leave the needles in place for 20 min 
with brief manipulation at the beginning and end of the 
treatment.

For the massage intervention, we will use a treatment 
protocol developed and tested by our group that has 
shown improvements in pain and fatigue among patients 
with cancer undergoing chemotherapy.29 Consistent with 
oncology massage practice, therapists will administer 
compressions with light to moderate pressure and will 
use any of the following oncology massage techniques: 
compression; muscle stripping; active/passive range of 
motion, post- isometric stretching; effleurage (gliding); 
myofascial release; positional release; and trigger/
tender point release.59 60 Therapists will start with a 5 min 
protocol including guided diaphragmatic breathing exer-
cise, rib mobilisations and occipital release to increase 
parasympathetic tone. Next, depending on the partic-
ipant’s primary area of pain, the therapist will focus 20 
min of massage on that specific body area followed by 
effleurage toward the heart. The massage therapist will 
focus on the following identified areas of pain: head/jaw; 
cervical spine; thoracic spine; shoulder; upper extremity; 
lumbar; sacral; pelvic; hip and lower extremity.

Before each massage or acupuncture treatment, the 
massage therapist or acupuncturist will review the partici-
pant’s current health status and modify his/her techniques 
if needed. In the case of acupuncture, shallow needling 
with minimal stimulation will be used, and needles will 
only be placed in the extremities. For participants with 
electronically charged medical devices, no stimulation 
will be used. In the case of massage, light touch will be 
used, and areas of bruising will be avoided. The massage 
therapist or acupuncturist will document any treatment 
modifications and the medical reason for the modifica-
tion, which will allow us to systematically capture partic-
ipants who received a modified treatment. Patients will 
be monitored for side effects at each visit. Adverse events 
related to the administration of either acupuncture or 
massage will be collected each week before and after each 
treatment by the acupuncturist/massage therapist or 
clinical research coordinator. The Common Terminology 
Criteria for Adverse Events V.5 will be used for toxicity 
evaluation.

Analytical approach
We will perform the analysis for each aim following the 
intention- to- treat (ITT) principle (ie, participants will be 
analysed according to the treatment group to which they 
will be randomly allocated regardless of drop- out or treat-
ment adherence status). For all specific aims, our main 
analytic tool will be linear mixed- effects models (LMMs) 
because our primary outcome (worst pain severity) and 
secondary outcomes are repeated continuous outcomes 
over time.61 The general template of each LMM will 
model the outcome as a function of treatment arm and 
assessment time, controlling for the randomisation strat-
ification variables (baseline opioid use and accrual site), 
and including a subject- specific random intercept and 
slope.

For aim 1, we will plot the outcome measure trajecto-
ries by randomisation arm over time and summarise each 
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outcome measure at each assessment time by treatment 
arm using descriptive statistics. Tests of ITT differences 
between randomisation arms with respect to changes in 
outcomes will be based on coefficients from specific time- 
by- arm interactions added to the general LMM template 
described above. Our primary effectiveness comparison 
will focus on changes in BPI Worst Pain from baseline 
to 26 weeks between acupuncture versus massage. Aim 
1 secondary outcomes (eg, fatigue, insomnia, QOL) will 
be analysed using the same methods described above. We 
will also perform responder analyses by considering those 
who experienced 30% or greater reduction in BPI Worst 
Pain at end of treatment (week 10) as responders.34 62 63 We 
will compare the proportion of responders in acupunc-
ture and massage at the end of the intervention period 
using descriptive cross- tabulations and logistic regression 
adjusting for the randomisation strata.

For aim 2, we will conduct exploratory, hypothesis- 
generating heterogeneity of treatment effect (HTE) 
analyses to identify patient- level factors associated with 
treatment response to either acupuncture or massage by 
incorporating relevant variables (eg, sex, race/ethnicity, 
expectation, opioid use) and variable- by- intervention 
interaction terms in linear regression models predicting 
week 26 worst pain controlling for baseline worst pain 
and stratification factors. Each variable of interest will be 
assessed for HTE in a separate model. For these explor-
atory regression analyses, we will guard against inflated 
type I error due to multiple testing by adjusting the 
variable- by- intervention interaction p values for the false 
discovery rate.64 65 Our current focus on evaluating and 
reporting HTE will be based on the approach proposed 
by Kent et al.66 However, we will also apply promising 
emerging Bayesian67 68 and machine learning69 70 
methods, which can identify HTE and subgroups based 
on multiple variables simultaneously and are potentially 
more powerful than traditional univariate methods. Since 
our inclusion criteria allows for patients with various 
cancer types, we will also perform exploratory subgroup 
analysis to see if there is any difference in treatment effect 
(both primary and secondary outcomes) among patients 
with solid tumour cancers vs blood cancers. Because our 
trial will enrol patients with advanced cancer, interven-
tions may need to be modified for patient safety issues 
such as for those with low platelets or bruising in the area 
where there is pain. We will conduct exploratory analyses 
to examine if there are any differences in outcomes for 
those patients who received non- modified treatments 
versus those who had modified treatments. We will also 
conduct exploratory analyses to see whether individuals 
with low platelet counts experienced more adverse events 
compared with patients with normal platelet counts.

To address missing data, we will perform sensitivity 
analyses (eg, assess impact on results of adjusting for 
patient disease progression or death) and apply data 
analysis strategies that are as robust as possible to data 
losses. We will first explore whether missingness is associ-
ated with observed variables (eg, randomisation arm and 

the baseline outcome measures) by comparing partici-
pants with complete and incomplete data. Of note, the 
LMMs described above validly include participants with 
incomplete data under the missing at random assump-
tion. However, our exploration of the data may deem 
the missing at random assumption to be inappropriate; 
hence, we will perform sensitivity analyses to evaluate the 
robustness of our LMM results by refitting the models 
after imputing the missing week 26 outcomes using 
multiple imputation.

Power analysis and sample size
For our sample size/power considerations, we calculated 
the smallest standardised effect size (ie, Cohen’s d) we 
will be able to detect with 80% power, given our sample 
size of 300 and other assumptions. Using the ‘ power. 
mmrm’ function from the R package ‘longpower,’ we 
applied the formulas in Lu et al,71 to derive the smallest 
detectable effect size for the coefficient of the time- by- arm 
interaction term in our LMM, given our study design and 
assumptions, which we transformed to represent the stan-
dardised mean difference (ie, Cohen’s d) between the 
two arms at 26 weeks postrandomisation. Based on our 
prior experience72 73 and given that patients living with 
advanced cancer may have unanticipated health issues 
(eg, hospitalisations, death), we conservatively anticipate 
lost to follow- up to be 20% by 26 weeks. Assuming this 
20% lost to follow- up, correlation between baseline and 
26- week BPI Worst Pain of 0.5, and two- sided alpha of 0.05, 
and with 150 participants in each of the two active inter-
vention arms, we will have 80% power to detect an effect 
size of 0.35 (standardised mean difference, Cohen’s d) 
at 26 weeks post- randomisation between acupuncture vs 
massage. Based on our own preliminary data in patients 
with stage IV cancer who experienced moderate to severe 
pain (N=284), the mean BPI Worst Pain score was 6.3 with 
SD of 1.7. A difference of 1 on the BPI Worst Pain score 
(considered a clinically meaningful difference in pain) 
based on SD of 1.7 equals an effect size (Cohen’s d) of 
0.59. In this study, we have 99% power to detect this clin-
ically meaningful mean difference of 1 point (Cohen’s d 
of 0.59) on the BPI Worst Pain score. Our trial is more 
than sufficiently powered to detect a clinically mean-
ingful difference between acupuncture and massage at 
26 weeks.

Patient and public involvement
Recognising the value of incorporating feedback from 
patients and their families, we organised a formal 
patient/stakeholder advisory board composed of 10 
members (ie, patients, caregivers and stakeholders from 
advocacy and cancer organisations) to contribute to the 
study design, optimal delivery of interventions, recruit-
ment and retention strategies, and implementation and 
dissemination efforts. By collaborating with patient/
stakeholder partners, the patient perspective is included 
and helps to ensure that the research conducted is 
relevant and not unduly burdensome for patients. Our 
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patient/stakeholder advisory board members helped 
generate the research questions, choose the compar-
ison groups, develop patient- centred inclusion and 
exclusion criteria, determine the timing of the primary 
endpoint, refine the research protocol, choose the most 
appropriate outcomes, decide on specific measurement 
tools and create patient- friendly recruitment materials. 
Throughout the project, our patient/stakeholder part-
ners will have specific roles in recruitment activities and 
will help to ensure that our trial is accessible to partic-
ipants from diverse communities. Additionally, patient/
stakeholder partners’ involvement will contribute to 
effectively translating and disseminating the study find-
ings to patient, family, stakeholder and research audi-
ences to effect real- world change.

DISCUSSION
Pain and comorbid fatigue and sleep disturbance are 
among the most common and distressing symptoms for 
patients living with advanced cancer.4–9 These co- occur-
ring symptoms also negatively impact patients’ QoL and 
functional performance.10 74 75 Unlike drug therapies 
that mostly focus on treating one symptom, acupunc-
ture and massage can address multiple symptoms during 
treatment, which makes them potentially beneficial not 
only for pain but also for its related comorbid symptoms 
(eg, fatigue and sleep disturbance) among patients with 
advanced cancer. Acupuncture and massage are both 
widely available and commonly used nonpharmacolog-
ical treatments for pain and other comorbid symptoms 
in cancer populations. Therefore, this RCT study will 
provide high quality evidence of the comparative effec-
tiveness and durability of acupuncture versus massage that 
can be readily incorporated into clinical care to improve 
patient- centred decision making for pain management.

ETHICS AND DISSEMINATION
The institutional review board at MSK Cancer Center 
(MSK) approved the study protocol; most recent version 
of the protocol approved on 19 May 2021. For this trial, we 
will adhere to the guidelines from the Consolidated Stan-
dards of Reporting Trials76 and Standards for Reporting 
Interventions in Clinical Trials of Acupuncture.77 This 
trial is funded by the Patient- Centered Outcomes 
Research Institute (SMPAI- 2018C2- 12883).

The results of this study will be presented at national 
and international meetings, and a manuscript will be 
submitted for publication in a peer- reviewed journal. 
This research will inform which therapy (acupuncture 
or massage) is more effective for reducing pain and 
comorbid fatigue and insomnia in patients living with 
advanced cancer. Such information will lead to evidence- 
based and patient- centred decision making to incorporate 
these approaches for optimal pain management for the 
growing population of individuals living with advanced 
cancer. By collaborating with patient/stakeholder 

partners, patient/stakeholder partners help to interpret 
both expected and unexpected study findings in a way 
that is culturally sensitive and relevant to patients’ lived 
experiences. Patient/stakeholder partners’ active involve-
ment will contribute to effectively translating and dissem-
inating the study findings to patient, family, stakeholder 
and research audiences to effect real- world change by 
providing education and awareness of the benefits of inte-
grative, non- pharmacological options for pain manage-
ment in people with advanced cancer.
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