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ABSTRACT
Introduction  Half of all patients with cancer 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 Specialised Palliative Care Team. The recruitment will 
last 1 year. The intervention involves two 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 and (2) rehabilitation intervention: 
3 biweekly educational sessions between dyads and trained 
physiotherapists focused on self-management, goal-setting, 
physical activity with three 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 seconds 
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 
journals.

Trial registration number  NCT04153019.

INTRODUCTION
Approximately half of all patients with cancer 
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: precachexia, 
cachexia and refractory cachexia.3–5 Given 
the multifaceted pathophysiology and hetero-
geneous presentation of CC, a personalised 
treatment approach is necessary to ensure 
the best possible adherence to the thera-
peutic 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 

Strengths and limitations of this study

►► A small size and no control group, as in most feasi-
bility studies.

►► Innovative bimodal approach, combining psychoed-
ucational and rehabilitative intervention in order to 
manage cancer cachexia.

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

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

►► Training and recurrent supervision of nurses and 
physiotherapists involved in the intervention.
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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 exam-
ined the safety, acceptability and efficacy of exercise in 
adult patients with cachexia, but no randomised control 
trial (RCT) has studied physical activity programmes in 
patients with advanced diseases.11

Cheville et al12 conducted a RCT and investigated 
the feasibility and impact of a programme of physical 
activity on the physical well-being of patients with cancer 
with life expectancy of greater than 6 months who were 
undergoing radiotherapy. He found that patients in the 
intervention group experienced subjective improve-
ments in physical performance, but the physical exercise 
programme did not change their functional status when 
measured with an objective scale.

Oldervoll et al13 conducted a RCT to investigate changes 
in fatigue and physical performance after 8 weeks of phys-
ical exercise in patients with cancer 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 randomised phase II feasibility 
trial of a multimodal intervention for the management 
of cachexia in lung and pancreatic cancer, offering nutri-
tional counselling and support, anti-inflammatory drugs 
and exercise programmes (eg, aerobic and resistance) to 
patients in the intervention group as opposed to standard 
care. The intervention was feasible and safe, but recruit-
ment 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 programme must be 
tailored and feasible at home and include resistance 
exercises as a key component. Some studies have high-
lighted 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 dura-
tion between 5 and 8 weeks9 12 and a moderate exercise 
intensity. Other important components of the physical 
activity programme 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 psycho-
social aspects.

Many qualitative studies have shown that CC is associ-
ated with psychosocial distress for both patients and their 

families, with severe consequences on the 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 immi-
nent 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 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 inter-
ventions in the management of CC.23–25

In particular, a mixed-methods qualitative research 
study25 developed a complex family-centred 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-centred 
nature of the intervention and its delivery by alone 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 relation-
ships for the management of CC. The psychoeducational 
and rehabilitative components have a strong rationale, 
common objectives and modalities compared with the 
multimodal approaches explored in the literature.

We propose a prospective mixed-methods pilot study 
that assesses the feasibility of a psychoeducational inter-
vention combined with rehabilitation among a popu-
lation of cancer patients with cachexia and refractory 
cachexia undergoing care by the Specialised Palliative 
Care Team (SPCT).
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METHODS AND ANALYSIS
Aims
Primary objective
To evaluate the feasibility of psychoeducational interven-
tion combined with the rehabilitative 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 seconds sit-to stand test). These eval-
uations 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 semistructured 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 1 year.

The inclusion criteria are as follows: age greater than 
18 years; good command of the Italian language; written 
consent; histologically confirmed tumour diagnosis; pres-
ence of cachexia and refractory cachexia (5, MUST calcu-
lation); 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 prog-
nosis 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
The intervention includes two components: psychoedu-
cational 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-enrolment training and supervision during 
the study.

Training for nurses and physiotherapists
The training will include two 4-hour sessions per week 
for 2 weeks. The main theories on family types will be 
reviewed with a particular focus on the context of palli-
ative 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 psychoed-
ucational intervention, specifically related to CC. The 
theoretical component will be integrated into the prac-
tical part through the analysis of clinical cases proposed 
by nurses and physiotherapists, including the analysis 
of the functioning of the dyads related to food manage-
ment. This training will be conducted by the Principal 
Investigator (PI) (LB), who is a psychologist, psychother-
apist, and expert in both palliative care and the support 
of a functional family system.

Psychoeducational intervention
The intervention occurs during a face-to-face consulta-
tion between a dyad and trained nurses (table 1 shows the 
timeline of assessment; figure 1 shows the timeline of the 

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 
(patient)

x  �  x  �

Zarit Burden Interview (caregiver) x  �  x  �

Family Function Index (patient and caregiver) x  �   �

Hand-Grip (patient) x x x x

Sit to stand (30 seconds sit-to-stand; 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 semistructured interviews (dyads)  �   �   �  x

Ad hoc semistructured interviews (healthcare 
professionals)

 �   �   �  x
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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 three 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’ helps the dy-

ads to talk about their own experience of the patient’s 
weight change and eating habits (eg, the role of the 
family during the preparation of meals, meanings as-
sociated with food and reactions of the patient). The 
nurse should empower the dyad to understand the 
nature, course, and biological mechanisms of cachex-
ia and acknowledge its negative effects (eg, patients’ 
weight loss, reduced appetite and early satiety). At the 
end of the meeting, the nurse will record the main 

needs reported by the dyad with respect to both the 
management of mealtimes and the experiences associ-
ated 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 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 pro-
pose other ways to support them. In particular, the 
nurse will facilitate discussion about the other person’s 
perspectives, feelings, and food and provide sugges-
tions for how the patient and family can help each 
other manage weight-related and eating-related prob-
lems. 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 physiothera-
pist 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 tai-
lored physical activity programme to manage or cope 
with cachexia-related fatigue. The main type of exer-
cise 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 per-
form 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 
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 will keep an activity diary, as previ-
ously explained by the physiotherapist, in which they will 
report the details of the programme done at home (eg, 
days, type of exercise, duration, repetitions, problems oc-
curred). The caregiver may help patients perform exer-
cises or record in the diary. The dyad is given a booklet 
in which the key concepts from the face-to-face sessions 
will be summarised. There is a personal list of exercises 
determined in collaboration with physiotherapist (ie, 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.

Figure 1  Timeline of the intervention.
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Supervision of the entire process
At the end of each meeting between the nurse/phys-
iotherapist and dyads, the care team will meet with a 
psychologist/psychotherapist/expert in palliative care 
and in the family function family system (LB) 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 (eg, 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 psycho-
therapeutic need emerges, especially among 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 (ST) will propose 
to each dyad meeting inclusion criteria to participate to 
the study, then an external researcher (GM) will collect 
written informed consent and baseline evaluation. Each 
patient will be offered both interventions (psychoeduca-
tional and rehabilitative) and will not be given the possi-
bility to choose just one.

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

For each participant, the following basic informa-
tion 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. Data will be collected electronically from the 
Azienda USL-IRCCS of Reggio Emilia database in anony-
mously 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 calcu-
lations required for a full-scale study.

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

►► QoL and anorexia and cachexia syndrome-related 
distress will be measured by the Functional Assess-
ment 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 seconds 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.

Measurement scale
Functional Assessment of Anorexia-Cachexia Therapy
This scale evaluates anorexia and cachexia-related 
distress. It derives from the FAACT-General and includes 
four subscales developed and validated to measure 
health-related QoL, particularly in patients with cancer 
undergoing therapy: physical well-being, social/family 
well-being, emotional well-being and functional well-
being. In addition to the 28 items across these four 
subscales, 12 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 QoL. 
The questionnaire can be self-reported or administered 
by a trained person.30 31

In our study, we will use only the subscale related to 
anorexia-cachexia self-reported by the patient.30

Zarit burden scale
The Zarit Burden Interview 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 rela-
tionship between the caregiver and the patient.32

This scale has been widely used for many years and 
has been translated into 18 languages and validated in 
Italian.33

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

Family relationship index
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 associ-
ated with diseases with poor prognoses. Family members 
report their perceived level of cohesion, expression and 
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resolution of conflicts. The scale identifies five family 
types that are distributed along a continuum ranging 
from families with good adaptation to the disease (ie, 
supportive and able to face and resolve conflicts) to 
dysfunctional families with poor adaptation (ie, 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 (eg, 
with good adaptation and poor adaptation).27

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 (ie, 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 sepa-
rately by the patient and the caregiver.

The data collected will be used by nurses during the 
psychoeducational intervention as support in the evalua-
tion of the dyad interaction modalities.

There is a validated Italian version.28

Hand-Grip strength test
This test is administered using a dynamometer to quan-
titatively and objectively measure the isometric muscle 
strength of the patient’s upper limbs. The assessor must 
calculate the average of three consecutive tests. This test 
has also been validated for healthy adults, elderly and 
patients with stroke. It has been used as a measure of 
physical performance in some studies with patients with 
cancer, even in advanced stages.34

A 30 seconds sit-to-stand test
This test evaluates the lower limb strength in the sit-to-
stand function.35

The assessor asks the patient to get up from a chair 
without the support of the arms. The number of repeti-
tions the patient can do in 30 s is the score of the test.

This test has been validated for patients with osteo-
arthritic 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 1 month after the intervention. The 
interviews will be conducted by a research medical 
doctor (GM) trained in qualitative research and focus 
groups and by the PI of the study (LB) for a total of 
seven interviews. The dyads will be chosen based on 
preintervention and postintervention results, with 
a particular attention to identifying the participants 
who have reported good adherence to the interven-
tion and participants who have reported difficulties.

►► Ad hoc semistructured interviews of nurses and phys-
iotherapists who participated in the study will also 
be conducted. The interviews will be conducted by 
a research medical doctor (GM) for a total of four 

interviews corresponding to the operators involved 
(two nurses and two 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 calcula-
tion 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 statis-
tics (average, median, minimum, maximum, remarkable 
percentiles, central tendency index (with 95% CI), SD 
and shape indexes).

The secondary endpoint will be the descriptive repre-
sentation (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, 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 psychoeducationl and 
rehabilitative intervention to manage CC intervention 
was informed by literature research and patients’ prior-
ities 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 PI (LB) and SPCT 
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 assess-
ment. 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), on 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 autho-
rised, as well as the ethical principles of the Declaration of 
Helsinki.

The authors will provide the dissemination of the study 
results through publication in international scientific 
journals.
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