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Introduction

Half of all cancer patients experience cachexia, with the prevalence rising above 80% in the last 

weeks of life. Cancer cachexia (CC) is a complex relational experience that involves the patient-

family dyad. There are no studies on the association between the psychoeducational component and 

the rehabilitative component of dyads for supporting more functional relationships in the management 

of CC.

The primary objective of this study is to evaluate the feasibility of a psychoeducational intervention 

combined with a rehabilitative intervention on dyads.

The secondary objective is to improve the quality of life (QoL) and acceptability of the intervention 

by the dyads.

Methods and analysis

This nonpharmacological interventional prospective, mixed methods study includes 30 consecutive 

cancer patients with cachexia and irreversible cachexia, and their caregivers, assisted by the 

Specialized Palliative Care Team. The intervention involved 2 components: 1) psychoeducational 

intervention: 3 weekly face-to-face consultations between dyads and trained nurses to help the dyads 

cope with involuntary weight loss and strengthening dyadic coping resources; 2) rehabilitation 

intervention: 3 biweekly educational sessions between dyads and trained physiotherapists focused on 

self-management, goal-setting and physical activity, and 3 home exercise sessions per week.

The primary endpoint will be adherence to the intervention, indicated by a level of compliance ≥ 50% 

for both components. The secondary endpoints will be QoL (measured by the Functional Assessment 

of Anorexia-Cachexia Therapy), caregiver burden (Zarit Burden Scale), physical performance (Hand-

Grip strength test and 30-second sit-to stand test), and the acceptability of the intervention (ad hoc 

semistructured interviews with the dyads and the healthcare professionals).

Ethics and dissemination

The study was approved by the Ethics Committee Area Vasta Emilia Nord, Azienda USL - IRCSS 

Reggio Emilia, Italy, with the number: 73/2019/SPER/IRCCSRE. 
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Trial registration: Retrospectively registe ClinicalTrials.gov: NCT04153019

Keywords: cancer cachexia, psychoeducational intervention, rehabilitation, dyad, palliative care

STRENGHTS AND LIMITATIONS OF THIS STUDY

1. We tested integrated multimodal approach for cancer cachexia: psychoeducational and 

rehabilitation interventions

2.  These two components have strong rational objectives and common modalities, supporting the 

dyad patient-family

3. The trial will include an integrated qualitative data analysis to provide essential information on 

feasibility and acceptability

4. The study will be conducted on a number of 30 cancer patients

5. All patients will be assisted by a hospital palliative care unit

INTRODUCTION

Approximately half of all cancer patients experience cachexia, with the prevalence rising above 80% 

in the last weeks of life [1-3]. Cancer cachexia (CC) is a continuum with three stages of clinical 
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relevance: pre-cachexia, cachexia, and refractory cachexia [3-5]. Given the multifaceted 

pathophysiology and heterogeneous presentation of CC, a personalized treatment approach is 

necessary to ensure the best possible adherence to the therapeutic proposal [6], especially among 

patients in palliative care, where a 20% dropout index has been detected [7].

Core component interventions would therefore include nutritional support, as well as exercise-based, 

anti-inflammatory and educational interventions [3-5]. However, evidence-based practice indicates 

that it is difficult for patients to comply with all the above mentioned components, with the intake of 

supplements and non-steroid anti-inflammatory drugs being the most abandoned components [8, 9].

Exercise can reduce the effects of CC by modulating muscle metabolism, reducing insulin resistance 

and decreasing the inflammatory cascade [10, 11]. Physical activity seems to act as an important 

anabolic stimulus, especially for patients on chemotherapy, but little is known about its efficacy in 

the advanced stages of disease [3-5].

The most recent Cochrane review on this subject examined the safety, acceptability and efficacy of 

exercise in adult patients with cachexia, but no randomized control trial (RCT) has studied physical 

activity programmes in patients with advanced disease [12].

Cheville et al. [13] conducted an RCT and investigated the feasibility and impact of a programme of 

physical activity on the physical well-being of cancer patients with life expectancy >6 months who 

were undergoing radiotherapy. He found that patients in the intervention group experienced 

subjective improvements in physical performance, but the physical exercise programme did not 

change their functional status when measured with objective scales.

Oldervoll et al. [14] conducted an RCT to investigate changes in fatigue and physical performance 

after 8 weeks of physical exercise in cancer patients with a prognosis of less than 2 years. He did not 

report any differences with respect to the main outcome, but the intervention group showed a 

statistically significant improvement in muscle strength, as measured by the grip strength test, and an 

improvement in physical performance, as measured with the shuttle walk test.
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Solheim conducted a randomized phase II feasibility trial of a multimodal intervention for the 

management of cachexia in lung and pancreatic cancer, offering nutritional counselling and support, 

anti-inflammatory drugs and exercise programs (aerobic and resistance) to patients in the intervention 

group vs standard care. The intervention was feasible and safe, but recruitment and compliance were 

suboptimal [9]. A phase III study is now underway to fully assess the effect of the intervention.

Considering the characteristics of patients with cachexia-anorexia, an exercise programme must be 

tailored, feasible even at home, and include resistance exercises as a key-component. Some studies 

have highlighted that resistance exercises stimulate the building of muscle mass and increase strength, 

thereby reducing the inflammatory response [6-10]. The authors who have studied this topic propose 

an intervention with a duration between 5 and 8 weeks [9, 13] and a moderate exercise intensity. 

Other important components of the physical activity programme aimed at motivating the patient and 

supporting compliance are goal-setting [9, 13] and stretching and relaxation exercises [15].

Cachexia-anorexia syndrome also has effects on psychosocial aspects.

Many qualitative studies have shown that CC is associated with psychosocial distress both for patients 

and their families, with severe consequences on the quality of life (QoL) and on bereavement 

depression [16-21]. The psychosocial effects of CC are defined as negative emotions associated with 

a reduced dietary intake, an involuntary weight loss and the social consequences of these symptoms 

[16, 17].

Weight loss generates visible physical changes, creating emotional distress [16, 17]. The patients 

often do not feel comfortable meeting people because their body image is unfamiliar to them, 

resulting in an alienation from one’s self [15, 16].

The involuntary and rapid loss of weight is the cause of concern because it is associated with the fear 

of imminent death [20, 21]. Consequently, some patients strive to eat more, despite the sense of 

satiety, expressing unrealistic demands of meals to families. More often, the patients have insight into 

their clinical condition, and they are more aware of short-term prognosis than their families [20, 21].

Page 6 of 27

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 10, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
1 M

arch
 2021. 

10.1136/b
m

jo
p

en
-2020-042883 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review only

6

The families undertake a series of practices with the aim of satisfying the nutritional needs of patients, 

including cooking different foods and spending time buying new foods that can stimulate the appetite 

of their loved ones [19]. Many patients feel uncomfortable in refusing food prepared with great care 

by family members; consequently, they eat more and more; alternatively, they choose to close 

themselves off and socially retreat to avoid further discussion [20]. Patients who live with their 

partners report more eating-related distress than patients who live alone [22].

Studies on psychoeducational approaches to support patients and their families are becoming more 

common [23-25].

To our knowledge, there are three studies that provide evidence about the important role of 

psychosocial interventions in the management of CC [23-25].

In particular, a mixed methods qualitative research study [25] developed a complex family-centred 

psychosocial intervention to help patients with incurable cancer and their family caregivers cope with 

involuntary weight loss and worsening appetite. This intervention was delivered during face-to-face 

consultations between 16 patient-family caregiver dyads and a trained nurse. Although 15 dyads 

reported benefits, the shortcomings should be considered, such as the small sample, the single-centre 

nature of the intervention and its delivery by a single nurse researcher.

To date, there are no studies on the association between the psychoeducational component and 

rehabilitative component of dyads to support more functional relationships for the management of 

CC. The psychoeducational and rehabilitative components have strong rationale, common objectives 

and modalities compared with the multimodal approaches explored in the literature.

We propose a pilot study that assesses the feasibility and acceptability of a psychoeducational 

intervention combined with rehabilitation among a population of cancer patients with cachexia and 

irreversible cachexia undergoing care by the Specialized Palliative Care Team (SPCT).

METHODS AND ANALYSIS 

Aims
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Primary objective

To evaluate the feasibility of a psychoeducational intervention combined with a rehabilitative 

intervention among dyads to treat CC.

Secondary objective

To evaluate the QoL (measured by the Functional Assessment of Anorexia-Cachexia Therapy), 

caregiver burden (measured by Zarit Burden Scale), upper limb physical performance (measured by 

Hand-Grip strength test), lower limb physical performance (measured by 30-second sit-to stand test) 

and acceptability of the intervention among dyads (measured by ad hoc semistructured interviews 

with the dyads and the healthcare professionals).

Sample and setting

This nonpharmacological interventional prospective, mixed methods study include 30 consecutive 

cancer patients with cachexia and irreversible cachexia, as well as their caregivers. All patients will 

be assisted by the SPCT.

The inclusion criteria were as follows: age>18 years; good command of the Italian language; written 

informed consent; histologically confirmed tumour diagnosis; presence of irreversible cachexia and 

cachexia (ESPEN3-5 guidelines, MUST calculation); patients who have identified a caregiver; 

patients and family members informed of the diagnosis and the objectives of the therapies and who 

have reported awareness of the disease phase (evaluated by the palliative care physician).

The exclusion criteria were as follows: patients with prognosis <3 months; presence of important 

mental disorder or dementia; severe sensory deficit; presence of diffuse bone metastases that put the 

patient at risk of fracture during exercise. 

Intervention

The intervention includes two components: psychoeducational activities and rehabilitation sessions. 

The study does not include any restriction of concomitant care or intervention for patients involved. 
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The nurses and the physiotherapists involved in the intervention will receive pre-enrolment training 

and supervision during the study.

Training for nurses and physiotherapists 

The training will include two 4-hour sessions per week for two weeks. The main theories on family 

types will be reviewed with particular focus on the context of palliative care and the management of 

the patient/caregiver dyad [26-28]. The contents of the training will focus on the characteristics and 

methods of conducting a psychoeducational intervention, specifically related to CC. The theoretical 

part will be integrated into the practical part through the analysis of clinical cases proposed by nurses 

and physiotherapists, including the analysis of the functioning of the dyads related to food 

management. This training will be conducted by the PI (L.B.), who is a psychologist, psychotherapist 

and expert in both palliative care and the support of a functional family system.

Psychoeducational intervention

The intervention occurs during a face-to-face consultation between a dyad and two trained nurses. It 

is designed to help the dyad cope with involuntary weight loss and declining appetite by seeking to 

strengthen individual and dyadic coping resources. The intervention includes 3 weekly meetings for 

outpatients (SPCT) to help the dyads talk about weight and eating-related problems and solutions and 

to address the following topics consecutively:

1. The ‘Mapping changing eating habits tool’ helps the dyads to talk about their own experience 

of the patient’s change in weight and eating habits (for example, role of the family during the 

preparation of meals, meanings associated with food, reactions of the patient). The nurse 

should empower the dyad to understand the nature, course and biological mechanisms of 

cachexia and acknowledge its negative effects (for example, patients’ weight loss, reduced 

appetite and early satiety). At the end of the meeting, the nurse will collect the main needs 

reported by the dyad with respect to both the management of mealtimes and the experiences 

associated with them and will ask the dyads to observe their own relational dynamics with 

respect to the role that food takes during the day. To conduct this meeting and collect the data, 
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the nurse uses a tool for evaluating family functioning to construct a first map of the 

interaction of the dyad [29].

2. The sharing of data collected during the first meeting will occur among both the nurse and the 

dyad. The nurse will propose practical examples of different ways of managing food in the 

care of the patients and proposing other ways to support them. In particular, the nurse will 

facilitate talking about the other person’s perspectives, feelings and food and provide for 

suggestions for how the patient and family can help each other manage weight- and eating-

related problems. These reflections are embedded in a naturalistic conversation.

3.  A final re-evaluation meeting will focus on the needs that emerged.

Rehabilitative intervention

The intervention is conducted by two trained physiotherapists in a face-to-face session with the 

dyad and includes the following:

1. Three individual outpatient sessions (times T0, T1 and T2; Table 1 shows the time sheet of 

the intervention) will focus on explaining self-management principles and goal setting and 

will suggest a tailored physical activity programme to manage or cope with cachexia-related 

fatigue. The main kind of exercise proposed is strengthening exercises; the choice of exercise 

and the number of repetitions will be based on the patient’s clinical condition, physical 

performance and preferences. During each session, the dyad is trained by the physiotherapist 

to perform the new tailored physical activity programme at home, including the use of weights 

and/or elastic bands with different strengths, if indicated, as well as the use of stretching and 

relaxation exercises, if needed. 

2. Three home sessions of exercises per week will be carried out by the patient on his or her own 

or with the help of the caregiver for a total of at least 24 sessions over 8 weeks. The patients 

keep an activity diary, as explained by the physiotherapist, in which they report the actual 

programme done at home (days, type of exercise, duration, repetitions, problems occurred). 

The caregiver may help patients perform exercises or keep the diary. The dyad is given a 
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booklet in which the key concepts from the face-to-face sessions are summarized. There is a 

personal list of exercises determined in collaboration with physiotherapist (for each exercise, 

there is the figure and explanation) and a Physical Activity diary that they can keep during 

home sessions.

Table 1. The time sheet of the intervention.

Assessment T0 
(before 
intervention)

T1 
(2 weeks 
after T0)

T2 
(4 weeks 
after T0) 

T3 
(8 weeks 
after T0)

Functional Assessment of 
Anorexia/Cachexia Therapy (FAACT; 
patient)

x x

Zarit Burden Interview (ZBI; caregiver) x x

Family Function Index (FFI; patient and 
caregiver)

x

Hand-Grip (patient) x x x x

Sit-to-Stand (30CST; patient) x x x x

N sessions for rehabilitative intervention x x x

N sessions for psychoeducational 
intervention

x

Hoc semistructured interviews (dyads) x

Hoc semistructured interviews 
(healthcare professionals)

x

Supervision of the entire process

At the end of each meeting between the nurse/physiotherapist and dyads, the care team meets with a 

psychologist/psychotherapist/expert in palliative care and in the family function family system (L.B.) 

to discuss the data about the dyads’ functioning related to CC. The aim is to modulate the next 

intervention by considering the needs that emerged among the dyads.
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In particular, the multimodal intervention is in continuity with the SPCT, which can be activated 

according to the needs that emerged (palliative care physician, psychologist, nutritionist). The 

palliative care physician will be informed of any information needs about the prognosis or any clinical 

condition that may emerge during the psychoeducational intervention. If a psychotherapeutic need 

emerges, especially among patients with irreversible cachexia, the psychologists of the Psycho-

Oncology Unit with skills in palliative care will be activated. Team meetings that take place twice a 

week may be an additional space for sharing and discussing the global management of patients.

Data collection strategies

Recruitment will last 1 year, and all patients assisted by the SPCT will be evaluated during this period. 

In particular the palliative care physician (ST) proposes to each dyad to participate in the study, and 

if so they are screened for elegibility by an external researcher (GM) who collect also written 

informed consent for dyads included. Each patient will be offered both interventions 

(psychoeducational and rehabilitative) and will not be given the possibility to choose just one. 

All replies and reasons for any refusal to participate will be recorded.

For each participant, the following basic information will be collected immediately after giving 

informed consent: age, sex, marital status, family unit, education, profession, religious practice, 

location of the primary tumour, date of diagnosis, and Karnofsky Performance Status (KPS). Data 

are collected electronically from the Azienda USL - IRCCS Reggio Emilia database in anonymously 

and aggregated modalities. 

Analysis

Two external researchers will be involved in the data analysis.

Primary objective

Compliance will be measured as the number of dyads who completed the intervention/the number of 

involved dyads. Compliance will be assessed for each individual component 
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(psychosocial/rehabilitative intervention). The overall intervention will be evaluated to be feasible if 

there is compliance ≥50% for both components.

Secondary objectives

The effects of the intervention will be evaluated using the following measures:

- QoL and anorexia-cachexia syndrome related distress will be measured by the Functional 

Assessment of Anorexia-Cachexia Therapy [30, 31]

- Caregiver burden will be measured by the Zarit Burden Scale [32, 33]

- Upper limb physical performance will be measured by the Hand-Grip strength test [34]

- Lower limb physical performance will be measured by the 30-second sit-to stand test [35]

- Qualitative secondary aims include the exploration of the acceptability, perceived benefits and 

concerns, strengths and weaknesses of the intervention from the point of view of interviewed dyads 

and health care professionals.

Measurement scale

- Functional Assessment of Anorexia-Cachexia Therapy (FAACT) [30, 31].                                    

This scale evaluates anorexia-cachexia-related distress. It derives from the Functional Assessment of 

Cancer Therapy-General (FACT-G) and includes four subscales developed and validated to measure 

health-related quality of life, particularly in cancer patients undergoing therapy: physical well-being, 

social/family well-being, emotional well-being and functional well-being. In addition to the 28 items 

across these 4 subscales, 12 specific items were added to assess problems related to the presence of 

anorexia-cachexia. Response options for reach item ranged from 0 ‘Not at all’ to 4 ‘Very much’; 

higher scores indicate a greater quality of life. The questionnaire can be self-reported or administered 

by a trained person.

In our study, we will use only the sub-scale related to anorexia-cachexia self-reported by the patient 

[26].

- Zarit burden scale [32, 33].                                                                                                    
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The Zarit Burden Interview (ZBI) is a 22-item instrument for measuring the caregiver’s perceived 

burden of providing family care. The 22 items are assessed on a 5-point Likert scale, ranging from 0 

= ‘never’ to 4 = ‘nearly always’. Item scores are added to obtain a total score ranging from 0 to 88, 

with higher scores indicating greater burden. The questions focus on major areas such as caregiver’s 

health, psychological well-being, finances, social life and the relationship between the caregiver and 

the patient.

This scale has been widely used for many years, has been translated into 18 languages [28], and has 

been validated in Italian [29].

In this study, it will be self-reported by the caregiver.

- Family Relationship Index [29].

The self-reported Family Relationship Index is composed of 12 items with true/false answers and it 

is specifically used to evaluate family functioning in the palliative care setting. It is used as a 

screening tool to preventively assess families at risk of developing psychological distress associated 

with diseases with poor prognoses. Family members report their perceived level of cohesion, 

expression and resolution of conflicts. The scale identifies 5 family types that are distributed along a 

continuum ranging from families with good adaptation to the disease (supportive and able to face and 

resolve conflicts) to dysfunctional families with poor adaptation (hostile and silent, where a high 

index of anger is detected or latent). There is a defined intermediate family type that is placed between 

these types of family functioning (with good adaptation and poor adaptation).

In our study, the scale will be used to collect data useful for the evaluation of family functioning, 

associating them specifically with cachexia and the role of food in assistance (Do we talk about it in 

the family? Do we tend to avoid the subject? Is it possible to talk about the emotional problems related 

to cachexia? Is the problem faced or avoided?). The scale will be self-completed separately by the 

patient and the caregiver.

The data collected will be used by nurses during the psychoeducational intervention as support in the 

evaluation of the dyad interaction modalities.
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There is a validated Italian version [28].

- Hand-Grip strength test [34].

This test is administered using a dynamometer to quantitatively and objectively measure the isometric 

muscle strength of the patient's upper limbs. The assessor must calculate the average of 3 consecutive 

tests. This test has been validated for healthy adults, elderly and stroke patients. It has been used as a 

measure of physical performance in some studies with patients with cancer, even in advanced stages.

- 30-second sit-to stand test [35]. 

This test evaluates the lower limb strength in the sit-to stand function.

The assessor asks the patient to get up from a chair without the support of the arms. The number of 

repetitions the patient can do in 30 seconds is the score of the test.

This test has been validated for patients with osteoarthritic and elderly problems. It has been used as 

a measure of physical performance in some studies with cancer patients, even in advanced stages.

- Ad hoc semistructured interviews of the dyad will be conducted one month after the intervention. 

The interviews will be conducted by a research medical doctor (G.M.) trained in qualitative research 

and focus groups and by the PI of the study (L.B.) for a total of 7 interviews. The dyads will be chosen 

based on pre and post-intervention results, with particular attention given to identifying the 

participants who have reported good adherence to the intervention and participants who have reported 

difficulties.

- Ad hoc semistructured interviews of nurses and physiotherapists who participated in the study will 

also be conducted. The interviews will be conducted by the research nurse (G.A.) and by a research 

medical doctor (G.M.) for a total of 4 interviews corresponding to the operators involved (2 nurses 

and 2 physiotherapists).

Data analysis

The data analysis will be conducted by the Clinical and Statistical Studies Unit - IRCCS Reggio 

Emilia.
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Sample size: Since this is a pilot study to collect data on the feasibility of the intervention, a formal 

calculation is not carried out; 30 patients will be assessed, in accordance with the criteria of 

opportunity and feasibility. The statistical analysis will be descriptive: the primary endpoint will be 

represented by descriptive statistics (average, median, minimum, maximum, remarkable percentiles, 

central tendency index (with 95% CI), standard deviation, and shape indexes).

The secondary endpoint will be the descriptive representation (for T0, T1, T2 and T3) of the endpoints 

and of the variations detected between T0 and T3.

The qualitative analysis

The qualitative analysis will be performed as described below. Recordings of the interviews will be 

transcribed verbatim and then analysed using thematic analysis to explore the content and context of 

responses [36, 37].

Each transcript will be independently labelled by two researchers, who will resolve differences in 

labelling. Throughout an iterative process, they will inductively identify a few subthemes. Finally, a 

third researcher will revise both the transcripts and the preliminary thematic analysis and regroup and 

rename some themes and subthemes with the objective of describing them by highlighting 

commonalities and differences between the perspectives of the three ‘actors’ involved. This revision 

will be discussed and amended with the other researchers involved in the qualitative analysis.

ETHICS AND DISSEMINATION

The study was approved by the Ethics Committee Area Vasta Emilia Nord, Azienda USL - IRCSS 

Reggio Emilia, Italy, with the number 73/2019/SPER/IRCCSRE.

All study participants will be informed in detail by the investigator of the aims and objectives of the 

study and must sign informed consent for the study and processing of personal data that will be 

filed together with the study documentation. Consent to participate in the study was requested and 

collected by the proposing doctor or by the researcher in charge of the T0 assessment. Each 

participant has the right to withdraw their membership in the study at any time. 
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All data collected are restricted by Ethics Committee of the Vast Northern Emilia (Italy) in order to 

protect participant privacy. The data will be available from the corresponding author (LB), upon 

reasonable request, with the permission of Azienda USL - IRCCS Reggio Emilia, Italy. 

The study will be conducted in accordance with this protocol, any amendments introduced and 

authorized, and the ethical principles of the Helsinki Declaration.

The authors will be provided the publication of this study protocol and its results through publication 

in international scientific journals.

List of abbreviations

Cancer cachexia: CC

Quality of Life: QoL

Specialized Palliative Care Team: SPCT

Karnofsky Performance Status: KPS 
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Half of all cancer patients experience cachexia, with the prevalence rising above 80% in the last 

weeks of life. Cancer cachexia (CC) is a complex relational experience that involves the patient-

family dyad. There are no studies on the association between the psychoeducational component and 

the rehabilitative component of dyads for supporting more functional relationships in the management 

of CC.

The primary objective of this study is to evaluate the feasibility of a psychoeducational intervention 

combined with a rehabilitative intervention on dyads.

The secondary objective is to improve the quality of life (QoL) and acceptability of the intervention.

Methods and analysis

This mixed methods study with a nonpharmacological interventional prospective includes 30 

consecutive cancer patients with cachexia and refractory cachexia and their caregivers, assisted by 

the Specialized Palliative Care Team. The recruitment will last one year. The intervention involves 2 

components: 1) Psychoeducational intervention: 3 weekly face-to-face consultations between dyads 

and trained nurses to help the dyads cope with involuntary weight loss and strengthening dyadic 

coping resources; 2) Rehabilitation intervention: 3 biweekly educational sessions between dyads and 

trained physiotherapists focused on self-management, goal-setting, physical activity with 3 home 

exercise sessions per week.

The primary endpoint will be in adherence to the intervention, indicated by a level of completion 

greater than or equal to 50% in both components. The secondary endpoints will be QoL (Functional 

Assessment of Anorexia-Cachexia Therapy), caregiver burden (Zarit Burden), physical performance 

(Hand-Grip strength and 30-second sit-to-stand test), and the acceptability of the intervention (ad hoc 

semi-structured interviews with the dyads and the healthcare professionals).

Ethics and dissemination

The study was approved by the Ethics Committee Area Vasta Emilia Nord, Azienda USL-IRCSS   

Reggio Emilia, Italy, number: 73/2019/SPER/IRCCSRE. The authors will provide the dissemination 

of the results through publication in international scientific journal.
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Trial registration: Retrospectively register ClinicalTrials.gov: NCT04153019

Keywords: cancer cachexia, psychoeducational intervention, rehabilitation, dyad, palliative care

STRENGHTS AND LIMITATIONS OF THIS STUDY

1. A small size and no control group, as in most feasibility studies 

2. Innovative bimodal approach, combining psychoeducational and rehabilitative intervention in 

order two manage cancer cachexia

3. Intervention address to dyads (patients-caregiver) suffering from cancer cachexia and not only to 

patients

4. Collection of both qualitative and quantitative data due condition of patients involved

5. Training and recurrent supervision of nurses and physiotherapists involved in the intervention

INTRODUCTION

Approximately half of all cancer patients experience cachexia, with the prevalence rising above 80% 

in the last weeks of life [1-3]. Cancer cachexia (CC) is a continuum with three stages of clinical 

relevance: pre-cachexia, cachexia, and refractory cachexia [3-5]. Given the multifaceted 

pathophysiology and heterogeneous presentation of CC, a personalized treatment approach is 
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necessary to ensure the best possible adherence to the therapeutic proposal [6], especially among 

patients in palliative care, where a 20% dropout index has been detected [7].

Core component interventions should, therefore, include nutritional support, as well as exercise-

based, anti-inflammatory, and educational interventions [3-5]. However, evidence-based practice 

indicates that it is difficult for patients to comply with all of these components, with the intake of 

supplements and non-steroid, anti-inflammatory drugs being the most abandoned components [8].

Exercise can reduce the effects of CC by modulating muscle metabolism, reducing insulin resistance, 

and decreasing the inflammatory cascade [9, 10]. Physical activity seems to act as an important 

anabolic stimulus, especially for patients on chemotherapy, but little is known about its efficacy in 

the advanced stages of disease [3-5].

The most recent Cochrane review on this subject examined the safety, acceptability, and efficacy of 

exercise in adult patients with cachexia, but no randomized control trial (RCT) has studied physical 

activity programs in patients with advanced diseases [11].

Cheville et al. [12] conducted a RCT and investigated the feasibility and impact of a program of 

physical activity on the physical well-being of cancer patients with life expectancy of greater than 6 

months who were undergoing radiotherapy. He found that patients in the intervention group 

experienced subjective improvements in physical performance, but the physical exercise program did 

not change their functional status when measured with an objective scale.

Oldervoll et al. [13] conducted a RCT to investigate changes in fatigue and physical performance 

after 8 weeks of physical exercise in cancer patients with a prognosis of less than 2 years. He did not 

report any differences with respect to the main outcome, but the intervention group showed a 

statistically significant improvement in muscle strength, as measured by the grip strength test, and an 

improvement in physical performance, as measured with the Shuttle walk test.

Solheim conducted a randomized Phase II feasibility trial of a multimodal intervention for the 

management of cachexia in lung and pancreatic cancer, offering nutritional counseling and support, 

anti-inflammatory drugs, and exercise programs (e.g., aerobic and resistance) to patients in the 
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intervention group as opposed to standard care. The intervention was feasible and safe, but 

recruitment and compliance were suboptimal for exercise [14]. A Phase III study is now underway to 

fully assess the effect of the intervention.

Considering the characteristics of patients with cachexia-anorexia, an exercise program must be 

tailored and feasible at home and include resistance exercises as a key-component. Some studies have 

highlighted that resistance exercises stimulate the building of muscle mass and increase strength, 

thereby reducing the inflammatory response [6-9]. The authors who have studied this topic proposed 

an intervention with a duration between 5 and 8 weeks [9, 12] and a moderate exercise intensity. 

Other important components of the physical activity program aimed at motivating the patient and 

supporting compliance for goal setting [9, 12], stretching, and relaxation exercises [15].

Cachexia-anorexia syndrome also has effects on psychosocial aspects.

Many qualitative studies have shown that CC is associated with psychosocial distress for both patients 

and their families, with severe consequences on the quality of life (QoL) and on bereavement 

depression [16-21]. The psychosocial effects of CC are defined as negative emotions associated with 

a reduced dietary intake, an involuntary weight loss, and social consequences from these symptoms 

[16, 17].

Weight loss generates visible physical changes, creating emotional distress [16, 17]. The patients 

often do not feel comfortable meeting people because their body image is unfamiliar to them, 

resulting in an alienation from one’s self [15, 16].

The involuntary and rapid loss of weight is a cause of concern because it is associated with the fear 

of imminent death [20, 21]. Consequently, some patients strive to eat more, despite the sense of 

satiety, expressing unrealistic demands of meals to families. The patients often have insight into their 

clinical condition, and they are more aware of the short-term prognosis than their families [20, 21].

The families undertake a series of practices with the aim of satisfying the nutritional needs of patients, 

including cooking different foods and spending time buying new foods that can stimulate the appetite 

of their loved ones [19]. Many patients feel uncomfortable in refusing food prepared with great care 
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by family members, and consequently, they eat more and more. Alternatively, they choose to close 

themselves off and socially retreat to avoid further discussion [20]. Patients who live with their 

partners report more eating-related distress than patients who live alone [22].

Studies on psychoeducational approaches to support patients and their families are becoming more 

common [23-25].

To our knowledge, there are three studies that provide evidence about the important role of 

psychosocial interventions in the management of CC [23-25].

In particular, a mixed methods qualitative research study [25] developed a complex family-centered 

psychosocial intervention to help patients with incurable cancer and their family caregivers to cope 

with involuntary weight loss and worsening appetite. This intervention was delivered during face-to-

face consultations between 16 patient-family caregiver dyads and a trained nurse. Although 15 dyads 

reported benefits, the shortcomings must be considered, such as the small sample, the single-centered 

nature of the intervention and its delivery by a lone nurse researcher.

To date, there are no studies on the association between the psychoeducational component and the 

rehabilitative component of dyads to support more functional relationships for the management of 

CC. The psychoeducational and rehabilitative components have a strong rationale, common 

objectives, and modalities compared to the multimodal approaches explored in the literature.

We propose a prospective mixed methods pilot study that assesses the feasibility of a 

psychoeducational intervention combined with rehabilitation among a population of cancer patients 

with cachexia and refractory cachexia undergoing care by the Specialized Palliative Care Team 

(SPCT). 

METHODS AND ANALYSIS 

Aims

Primary objective

To evaluate the feasibility of psychoeducational intervention combined with the rehabilitative 
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intervention among dyads to treat CC, assessed through completion rate 

Secondary objective

- To evaluate the QoL (measured by the Functional Assessment of Anorexia-Cachexia 

Therapy), caregiver burden (measured by Zarit Burden Scale), upper limb physical 

performance (measured by Hand-Grip strength test), lower limb physical performance 

(measured by 30-second sit-to stand test). These evaluations are aimed to collect descriptive 

data that will be used to establish power calculations required for a full-scale study.

- To evaluate the acceptability of the intervention among dyads (measured by ad hoc semi-

structured interviews with the dyads and the healthcare professionals).

Sample and setting

This study includes a convenient sample of 30 consecutive cancer patients with cachexia and 

refractory cachexia, as well as their caregivers. The study will be conducted in Palliative Care Unit, 

in collaboration with Physical Medicine and Rehabilitation Unit, of Santa Maria Nuova Hospital, 

Azienda USL-IRCSS of Reggio Emilia. All patients will be assisted by the SPCT, and the recruitment 

will last one year. 

The inclusion criteria are as follows: age greater than 18 years; good command of the Italian language; 

written consent; histologically confirmed tumor diagnosis; presence of cachexia and refractory 

cachexia (5, MUST calculation); an identified caregiver by the patient; patients and family members 

informed of the diagnosis; and the objectives of the therapies who have reported awareness of the 

disease phase (evaluated by the palliative care physician).

The exclusion criteria are as follows: patients with prognosis of less than 3 months; presence of 

important mental disorder or dementia; severe sensory deficit; presence of diffused bone metastases 

that put the patient at risk of fracture during exercise. 

Intervention
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The intervention includes two components: psychoeducational activities and rehabilitation sessions. 

The study does not include any restriction of concomitant care or intervention for patients involved. 

The two nurses and the two physiotherapists involved in the intervention will receive pre-

enrollment training and supervision during the study.

Training for nurses and physiotherapists 

The training will include two 4-hour sessions per week for two weeks. The main theories on family 

types will be reviewed with a particular focus on the context of palliative care and the management 

of the patient/caregiver dyad [26-28]. The contents of the training will focus on the characteristics 

and methods of conducting a psychoeducational intervention, specifically related to CC. The 

theoretical component will be integrated into the practical part through the analysis of clinical cases 

proposed by nurses and physiotherapists, including the analysis of the functioning of the dyads related 

to food management. This training will be conducted by the PI (L.B.), who is a psychologist, 

psychotherapist, and expert in both palliative care and the support of a functional family system.

Psychoeducational intervention

The intervention occurs during a face-to-face consultation between a dyad and trained nurses (Table 

1 shows the timeline of assessment; Figure 1 shows the timeline of the intervention). It is designed 

to help the dyad cope with involuntary weight loss and declining appetite by seeking to strengthen 

individual and dyadic coping abilities. The intervention includes 3 meeting, one a week, for 

outpatients (SPCT) to help the dyads discuss weight and eating-related problems and solutions and 

to address the following topics consecutively:

1. The “Mapping changing eating habits tool” helps the dyads to talk about their own experience 

of the patient’s weight change and eating habits (e.g., the role of the family during the 

preparation of meals, meanings associated with food, and reactions of the patient). The nurse 

should empower the dyad to understand the nature, course, and biological mechanisms of 

cachexia and acknowledge its negative effects (e.g., patients’ weight loss, reduced appetite 

and early satiety). At the end of the meeting, the nurse will record the main needs reported by 
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the dyad with respect to both the management of mealtimes and the experiences associated 

with them and will ask the dyads to observe their own relational dynamics of the role that 

food takes during the day. To conduct this meeting and collect data, the nurse will use a tool 

for evaluating family functioning to construct a first map of the interaction of the dyad [29].

2. The sharing of data collected during the first meeting will occur amongst both the nurse and 

the dyad. The nurse will propose practical examples of different ways of managing food in 

the care of the patients and propose other ways to support them. In particular, the nurse will 

facilitate discussion about the other person’s perspectives, feelings, and food and provide 

suggestions for how the patient and family can help each other manage weight- and eating-

related problems. These reflections are embedded in a naturalistic conversation.

3.  A final re-evaluation meeting will focus on the needs that will have emerged.

Rehabilitative intervention

The intervention is conducted by a trained physiotherapist in a face-to-face session with the dyad 

and includes the following:

1. Three individual outpatient sessions (times T0, T1 and T2; Table 1 shows the timeline of 

assessment; Figure 1 shows the timeline of the intervention) will focus on explaining self-

management principles and setting goals. The physiotherapist will suggest a tailored physical 

activity program to manage or cope with cachexia-related fatigue. The main type of exercise 

to be proposed is strengthening exercises; the choice of exercise and the number of repetitions 

will be based on the patient’s clinical condition, physical performance, and preferences. 

During each session, the dyad is trained by the physiotherapist to perform the new tailored 

physical activity program at home, including the use of weights and/or elastic bands with 

different strengths, if indicated, as well as the use of stretching and relaxation exercises, if 

necessary. 

2. Three home sessions of exercises per week will be carried out by the patient on his or her own 

or with the help of the caregiver for a total of minimum 24 sessions over 8 weeks. The patients 
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will keep an activity diary, as previously explained by the physiotherapist, in which they will 

report the details of the program done at home (e.g., days, type of exercise, duration, 

repetitions, problems occurred). The caregiver may help patients perform exercises or record 

in the diary. The dyad is given a booklet in which the key concepts from the face-to-face 

sessions will be summarized. There is a personal list of exercises determined in collaboration 

with physiotherapist (i.e., for each exercise, there is the figure and explanation) and the 

Physical Activity diary that the patients are asked to keep for the home exercises.

          Table 1. The timeline of assessment

Assessment T0 
(before 
intervention)

T1 
(2 weeks 
after T0)

T2 
(4 weeks 
after T0) 

T3 
(8 weeks 
after T0)

Functional Assessment of 
Anorexia/Cachexia Therapy (FAACT; 
patient)

x x

Zarit Burden Interview (ZBI; caregiver) x x

Family Function Index (FFI; patient and 
caregiver)

x x

Hand-Grip (patient) x x x x

Sit-to-Stand (30CST; patient) x x x x

Number of sessions attended for 
rehabilitative intervention

x x x

Number of sessions attended for 
psychoeducational intervention

x

Ad-Hoc semi-structured interviews (dyads) x
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Assessment T0 
(before 
intervention)

T1 
(2 weeks 
after T0)

T2 
(4 weeks 
after T0) 

T3 
(8 weeks 
after T0)

Ad-Hoc semi-structured interviews 
(healthcare professionals)

x

Supervision of the entire process

At the end of each meeting between the nurse/physiotherapist and dyads, the care team will meet with 

a psychologist/psychotherapist/expert in palliative care and in the family function family system 

(L.B.) to discuss the data concerning the dyads’ functioning related to CC. The aim will be to 

modulate the next intervention by considering the needs that emerged among the dyads.

In particular, the bimodal intervention is in continuity with the SPCT, which can be activated 

according to the needs that have emerged (e.g., palliative care physician, psychologist, nutritionist). 

The palliative care physician will be informed of any information needs about the prognosis or any 

clinical condition that may emerge during the psychoeducational intervention. If a psychotherapeutic 

need emerges, especially amongst patients with refractory cachexia, the psychologists of the Psycho-

Oncology Unit with skills in palliative care will be notified. Team meetings that take place twice a 

week may provide an additional space for sharing and discussing the global management of patients.

Data collection strategies

Recruitment will last for 1 year, and all patients assisted by the SPCT will be evaluated during this 

period. In particular, the palliative care physician (S.T.) will propose to each dyad meeting inclusion 

criteria to participate to the study, then an external researcher (G.M.) will collect written informed 

consent and baseline evaluation. Each patient will be offered both interventions (psychoeducational 

and rehabilitative) and will not be given the possibility to choose just one. 
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All replies and reasons for any refusal to participate will be recorded.

For each participant, the following basic information will be collected immediately after giving 

informed consent: age, sex, marital status, family unit, education, profession, religious practice, 

location of the primary tumor, date of diagnosis, and Karnofsky Performance Status (KPS). Data will 

be collected electronically from the Azienda USL-IRCCS of Reggio Emilia database in anonymously 

and aggregated modalities. 

Analysis

Two external researchers will be involved in the data analysis.

Primary objective

Completion will be measured as the number of dyads who completed the intervention/the number of 

involved dyads. Completion will be assessed for each individual component 

(psychosocial/rehabilitative intervention). The overall intervention will be identified as feasible if 

there is  completion ≥50% for both components.

Secondary objectives

The effects of the intervention are collected to have descriptive data that will be used to establish 

power calculations required for a full-scale study.

The effects of the intervention will be evaluated using the following measures: 

- QoL and anorexia-cachexia syndrome related distress will be measured by the Functional 

Assessment of Anorexia-Cachexia Therapy [30, 31]

- Caregiver burden will be measured by the Zarit Burden Scale [32, 33]

- Upper limb physical performance will be measured by the Hand-Grip strength test [34]

- Lower limb physical performance will be measured by the 30-second sit-to stand test [35]

- Qualitative secondary aims include the exploration of the acceptability, perceived benefits and 

concerns, strengths and weaknesses of the intervention from the point of view of interviewed dyads 

and healthcare professionals.
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Measurement scale

- Functional Assessment of Anorexia-Cachexia Therapy (FAACT) [30, 31].                                    

This scale evaluates anorexia-cachexia-related distress. It derives from the Functional Assessment of 

Cancer Therapy-General (FACT-G) and includes four subscales developed and validated to measure 

health-related quality of life, particularly in cancer patients undergoing therapy: physical well-being, 

social/family well-being, emotional well-being, and functional well-being. In addition to the twenty-

eight items across these four subscales, twelve specific items were added to assess problems related 

to the presence of anorexia-cachexia. Response options for reach item ranged from 0 as ‘Not at all’ 

to 4 as ‘Very much’ with higher scores indicating a greater quality of life. The questionnaire can be 

self-reported or administered by a trained person.

In our study, we will use only the sub-scale related to anorexia-cachexia self-reported by the patient 

[26].

- Zarit burden scale [32, 33].                                                                                                    

The Zarit Burden Interview (ZBI) is a 22-item instrument for measuring the caregiver’s perceived 

burden of providing family care. The 22 items are assessed on a 5-point Likert scale, ranging from 0 

= ‘never’ to 4 = ‘nearly always’. Item scores are added to obtain a total score ranging from 0 to 88, 

with higher scores indicating greater burden. The questions focus on major areas such as caregiver’s 

health, psychological well-being, finances, social life and the relationship between the caregiver and 

the patient.

This scale has been widely used for many years and has been translated into 18 languages [28] and 

validated in Italian [29].

In this study, it will be self-reported by the caregiver.

- Family Relationship Index [29].

The self-reported Family Relationship Index is composed of 12 items with true/false answers, and it 

is specifically used to evaluate family functioning in the palliative care setting. It is used as a 
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screening tool to preventively assess families at risk of developing psychological distress associated 

with diseases with poor prognoses. Family members report their perceived level of cohesion, 

expression, and resolution of conflicts. The scale identifies 5 family types that are distributed along 

a continuum ranging from families with good adaptation to the disease (i.e., supportive and able to 

face and resolve conflicts) to dysfunctional families with poor adaptation (i.e., hostile and silent, 

where a high index of anger is detected or latent). There is a defined intermediate family type that is 

placed between these types of family functioning (e.g., with good adaptation and poor adaptation).

In our study, the scale will be used to collect data useful for the evaluation of family functioning, 

associating them specifically with cachexia and the role of food in assistance (i.e., Do we talk about 

it in the family? Do we tend to avoid the subject? Is it possible to talk about the emotional problems 

related to cachexia? Is the problem faced or avoided?). The scale will be self-completed separately 

by the patient and the caregiver.

The data collected will be used by nurses during the psychoeducational intervention as support in the 

evaluation of the dyad interaction modalities.

There is a validated Italian version [28].

- Hand-Grip strength test [34].

This test is administered using a dynamometer to quantitatively and objectively measure the isometric 

muscle strength of the patient's upper limbs. The assessor must calculate the average of 3 consecutive 

tests. This test has also been validated for healthy adults, elderly and stroke patients. It has been used 

as a measure of physical performance in some studies with patients with cancer, even in advanced 

stages.

- 30-second sit-to stand test [35]. 

This test evaluates the lower limb strength in the sit-to-stand function.

The assessor asks the patient to get up from a chair without the support of the arms. The number of 

repetitions the patient can do in 30 seconds is the score of the test.
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This test has been validated for patients with osteoarthritic and elderly problems. It has been used as 

a measure of physical performance in some studies with cancer patients, even in advanced stages.

- Ad hoc semi-structured interviews of the dyad will be conducted one month after the intervention. 

The interviews will be conducted by a research medical doctor (G.M.) trained in qualitative research 

and focus groups and by the PI of the study (L.B.) for a total of 7 interviews. The dyads will be chosen 

based on pre- and post-intervention results, with a particular attention to identifying the participants 

who have reported good adherence to the intervention and participants who have reported difficulties.

- Ad hoc semi-structured interviews of nurses and physiotherapists who participated in the study will 

also be conducted. The interviews will be conducted by the research nurse (G.A.) and by a research 

medical doctor (G.M.) for a total of 4 interviews corresponding to the operators involved (2 nurses 

and 2 physiotherapists).

Data analysis

The data analysis will be conducted by the Clinical and Statistical Studies Unit Azienda USL-IRCCS 

of Reggio Emilia.

Sample size: Since this is a pilot study to collect data on the feasibility of the intervention, a formal 

calculation is not carried out. Thirty patients will be assessed, in accordance with the criteria of 

opportunity and feasibility. The statistical analysis will be descriptive; the primary endpoint will be 

represented by descriptive statistics (average, median, minimum, maximum, remarkable percentiles, 

central tendency index (with 95% CI), standard deviation, and shape indexes).

The secondary endpoint will be the descriptive representation (for T0, T1, T2 and T3) of the endpoints 

and of the variations detected between T0 and T3.

The qualitative analysis

The qualitative analysis will be performed as described below. Recordings of the interviews will be 

transcribed verbatim and then analysed using thematic analysis to explore the content and context of 

responses [36, 37].
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Each transcript will be independently labelled by two researchers, who will resolve differences in 

labelling. Throughout an iterative process, they will inductively identify a few subthemes. Finally, a 

third researcher will revise both the transcripts and the preliminary thematic analysis, regroup, and 

rename some themes and subthemes with the objective of describing them by highlighting 

commonalities and differences between the perspectives of the three ‘actors’ involved. This revision 

will be discussed and amended with the other researchers involved in the qualitative analysis.

Patient and Public Involvement 

No patients or association were involved in the design or conduction of the study. 

However, the development of PRICC intervention was informed by literature research and patients’ 

priorities collected by the SPCT during the clinical practice. 

ETHICS AND DISSEMINATION

The study was approved by the Ethics Committee Area Vasta Emilia Nord, Azienda USL - IRCSS 

of Reggio Emilia, Italy, with the number 73/2019/SPER/IRCCSRE.

All study participants will be informed in detail of the aims and objectives of the study by the 

investigator and must sign a consent form for the study and processing of personal data that will be 

filed together with the study documentation. Consent to participate in the study will be requested and 

collected by the proposing doctor or by the researcher in charge of the T0 assessment. Each participant 

has the right to withdraw their membership in the study at any time. 

All data collected are restricted by Ethics Committee of the Vast Northern Emilia (Italy) in order to 

protect participant privacy. The data will be available from the corresponding author (L.B.), upon 

reasonable request, with the permission of Azienda USL-IRCCS of Reggio Emilia, Italy. 

The study will be conducted in accordance with this protocol along with any amendments introduced 

and authorized, as well as the ethical principles of the Helsinki Declaration.
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The authors will provide the dissemination of the study results through publication in international 

scientific journals.

List of abbreviations

Cancer cachexia: CC

Quality of Life: QoL

Specialized Palliative Care Team: SPCT

Karnofsky Performance Status: KPS 
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1

SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and related documents*

Section/item Item 
No

Description Addressed on 
page number

Administrative information

Title 1 Descriptive title identifying the study design, population, interventions, and, if applicable, trial acronym ___title page, 1___

2a Trial identifier and registry name. If not yet registered, name of intended registry 3_____________Trial registration

2b All items from the World Health Organization Trial Registration Data Set ______________

Protocol version 3 Date and version identifier __________

Funding 4 Sources and types of financial, material, and other support 23,24________

5a Names, affiliations, and roles of protocol contributors 23,24__Roles and 
responsibilities

5b Name and contact information for the trial sponsor _______________

5c Role of study sponsor and funders, if any, in study design; collection, management, analysis, and 
interpretation of data; writing of the report; and the decision to submit the report for publication, including 
whether they will have ultimate authority over any of these activities

16,17_____

5d Composition, roles, and responsibilities of the coordinating centre, steering committee, endpoint 
adjudication committee, data management team, and other individuals or groups overseeing the trial, if 
applicable (see Item 21a for data monitoring committee)

_____________
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2

Introduction

Background and 
rationale

6a Description of research question and justification for undertaking the trial, including summary of relevant 
studies (published and unpublished) examining benefits and harms for each intervention

4-7_______

6b Explanation for choice of comparators _______

Objectives 7 Specific objectives or hypotheses 7_______

Trial design 8 Description of trial design including type of trial (eg, parallel group, crossover, factorial, single group), 
allocation ratio, and framework (eg, superiority, equivalence, noninferiority, exploratory) 7-15_______

Methods: Participants, interventions, and outcomes

Study setting 9 Description of study settings (eg, community clinic, academic hospital) and list of countries where data will 
be collected. Reference to where list of study sites can be obtained

7_________

Eligibility criteria 10 Inclusion and exclusion criteria for participants. If applicable, eligibility criteria for study centres and 
individuals who will perform the interventions (eg, surgeons, psychotherapists)

7,8_______

11a Interventions for each group with sufficient detail to allow replication, including how and when they will be 
administered

8-12______

11b Criteria for discontinuing or modifying allocated interventions for a given trial participant (eg, drug dose 
change in response to harms, participant request, or improving/worsening disease)

___________

11c Strategies to improve adherence to intervention protocols, and any procedures for monitoring adherence 
(eg, drug tablet return, laboratory tests)

10,11 (table 1)

Interventions

11d Relevant concomitant care and interventions that are permitted or prohibited during the trial 11,12____

Outcomes 12 Primary, secondary, and other outcomes, including the specific measurement variable (eg, systolic blood 
pressure), analysis metric (eg, change from baseline, final value, time to event), method of aggregation (eg, 
median, proportion), and time point for each outcome. Explanation of the clinical relevance of chosen 
efficacy and harm outcomes is strongly recommended

12-15______

Participant timeline 13 Time schedule of enrolment, interventions (including any run-ins and washouts), assessments, and visits for 
participants. A schematic diagram is highly recommended (see Figure)

_pg.11, table 1
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3

Sample size 14 Estimated number of participants needed to achieve study objectives and how it was determined, including 
clinical and statistical assumptions supporting any sample size calculations

7-16____

Recruitment 15 Strategies for achieving adequate participant enrolment to reach target sample size 7,8______

Methods: Assignment of interventions (for controlled trials)

Allocation:

Sequence 
generation

16a Method of generating the allocation sequence (eg, computer-generated random numbers), and list of any 
factors for stratification. To reduce predictability of a random sequence, details of any planned restriction 
(eg, blocking) should be provided in a separate document that is unavailable to those who enrol participants 
or assign interventions

____________

Allocation 
concealment 
mechanism

16b Mechanism of implementing the allocation sequence (eg, central telephone; sequentially numbered, 
opaque, sealed envelopes), describing any steps to conceal the sequence until interventions are assigned

____________

Implementation 16c Who will generate the allocation sequence, who will enrol participants, and who will assign participants to 
interventions

____________

Blinding (masking) 17a Who will be blinded after assignment to interventions (eg, trial participants, care providers, outcome 
assessors, data analysts), and how

____________

17b If blinded, circumstances under which unblinding is permissible, and procedure for revealing a participant’s 
allocated intervention during the trial

____________

Methods: Data collection, management, and analysis

Data collection 
methods

18a Plans for assessment and collection of outcome, baseline, and other trial data, including any related 
processes to promote data quality (eg, duplicate measurements, training of assessors) and a description of 
study instruments (eg, questionnaires, laboratory tests) along with their reliability and validity, if known. 
Reference to where data collection forms can be found, if not in the protocol

11-14, (table 1)

18b Plans to promote participant retention and complete follow-up, including list of any outcome data to be 
collected for participants who discontinue or deviate from intervention protocols

11_______

Page 28 of 29

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 10, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
1 M

arch
 2021. 

10.1136/b
m

jo
p

en
-2020-042883 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review only

4

Data management 19 Plans for data entry, coding, security, and storage, including any related processes to promote data quality 
(eg, double data entry; range checks for data values). Reference to where details of data management 
procedures can be found, if not in the protocol

12_______

Statistical methods 20a Statistical methods for analysing primary and secondary outcomes. Reference to where other details of the 
statistical analysis plan can be found, if not in the protocol

16_______

20b Methods for any additional analyses (eg, subgroup and adjusted analyses) ___________

20c Definition of analysis population relating to protocol non-adherence (eg, as randomised analysis), and any 
statistical methods to handle missing data (eg, multiple imputation) _____________

Methods: Monitoring

Data monitoring 21a Composition of data monitoring committee (DMC); summary of its role and reporting structure; statement of 
whether it is independent from the sponsor and competing interests; and reference to where further details 
about its charter can be found, if not in the protocol. Alternatively, an explanation of why a DMC is not 
needed

_____________

21b Description of any interim analyses and stopping guidelines, including who will have access to these interim 
results and make the final decision to terminate the trial

_____________

Harms 22 Plans for collecting, assessing, reporting, and managing solicited and spontaneously reported adverse 
events and other unintended effects of trial interventions or trial conduct

_____________

Auditing 23 Frequency and procedures for auditing trial conduct, if any, and whether the process will be independent 
from investigators and the sponsor

_____________

Ethics and dissemination

Research ethics 
approval

24 Plans for seeking research ethics committee/institutional review board (REC/IRB) approval _3,17_______

Protocol 
amendments

25 Plans for communicating important protocol modifications (eg, changes to eligibility criteria, outcomes, 
analyses) to relevant parties (eg, investigators, REC/IRBs, trial participants, trial registries, journals, 
regulators)

_____________
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5

Consent or assent 26a Who will obtain informed consent or assent from potential trial participants or authorised surrogates, and 
how (see Item 32)

_16,17_____

26b Additional consent provisions for collection and use of participant data and biological specimens in ancillary 
studies, if applicable

___________

Confidentiality 27 How personal information about potential and enrolled participants will be collected, shared, and maintained 
in order to protect confidentiality before, during, and after the trial

_17_____

Declaration of 
interests

28 Financial and other competing interests for principal investigators for the overall trial and each study site 23______

Access to data 29 Statement of who will have access to the final trial dataset, and disclosure of contractual agreements that 
limit such access for investigators

_16-17_______

Ancillary and post-
trial care

30 Provisions, if any, for ancillary and post-trial care, and for compensation to those who suffer harm from trial 
participation

_____________

Dissemination policy 31a Plans for investigators and sponsor to communicate trial results to participants, healthcare professionals, 
the public, and other relevant groups (eg, via publication, reporting in results databases, or other data 
sharing arrangements), including any publication restrictions

_3,16,17_______

31b Authorship eligibility guidelines and any intended use of professional writers ____________

31c Plans, if any, for granting public access to the full protocol, participant-level dataset, and statistical code _____________

Appendices

Informed consent 
materials

32 Model consent form and other related documentation given to participants and authorised surrogates _______

Biological 
specimens

33 Plans for collection, laboratory evaluation, and storage of biological specimens for genetic or molecular 
analysis in the current trial and for future use in ancillary studies, if applicable

_____________

*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 Explanation & Elaboration for important clarification on the items. 
Amendments to the protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT Group under the Creative Commons 
“Attribution-NonCommercial-NoDerivs 3.0 Unported” license.
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