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ABSTRACT

BACKGROUND and AIM : The pitting test has been reported in various methods as a standard for evaluating
chronic oedema, but a unified method has not been determined. This makes it difficult to accurately specify the
prevalence of oedema. The present study aimed to evaluate inter-rater reliability of the AFTD-pitting test, which
included 4 factors: Anatomical locations of oedema; Force required to pit; the amount of Time; and the Definition
of oedema. The present study is the first stage of an international epidemiological study of chronic oedema.
METHODS : This cross-sectional observational study was performed at a long-term care hospital in Ishikawa
Prefecture, Japan. The inter-rater reliability of the pitting test for evaluating oedema using the AFTD—-pitting test
was tested for 34 locations on the body, with 10 seconds of pitting with a similar force to that of the reference rater
and assessed using the modified Fukazawa method. One reference rater and four raters evaluated oedema in five
patients. Then, the agreement rate and Cohen’s kappa coefficient were calculated.

RESULTS : All protocols were completed by four raters for five bedridden patients. Agreement among the four
raters was high, at >0.85, and the kappa coefficient showed almost perfect, moderate, and fair agreement for one
(0.81), four (0.51-0.60) rater, respectively.

CONCLUSION : The inter-rater reliability of four nurses who applied the AFTD-pitting test was high, and the
kappa coefficient showed at least fair agreement. Therefore, the AFTD-pitting test is a useful method to assess
whole-body chronic oedema.
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Background

Chronic oedema is a common clinical sign of signifi-
cant fluid retention, which could eventually result in a
variety of conditions. This oedema lasts a long time, and
patients with chronic oedema feel heaviness of the
swollen body sites, limited mobility, discomfort, and

decreased quality of life'™

. Thus, management of
chronic oedema requires professional health care
interventions; however, these patients health care
needs have been underestimated due to a lack of
evidence on the prevalence rates of chronic oedema in
the world. Prevalence is an indicator for estimating the
human resources and materials needed. We believe that
the first priority for responding to these patients’ health
care needs is to determine the prevalence of chronic
oedema.

Pitting is an easy physical assessment method to
identify oedema: an examiner applies pressure with one
or more fingers to single or multiple locations on the skin
in clinical settings. However, there is no consensus on
the pitting method to investigate the prevalence rate of
chronic oedema. In previous reports, “the amount of
time” (5-20 seconds), “the anatomical locations” (tibia,
ankle, dorsum pedis, and/or oedema positions), “force
of pitting” (pressing with the index finger, middle finger,
and/or thumb), and “evaluation of oedema” (pitting or
non-pitting) using original grading systems have been
reported””. These pitting methods, including definition
of chronic oedema, have been reported in various
methods for various purposes. With so many differing
methods, it is difficult for every nurse to cause patients’
skin to pit consistently every time. Thus, results of the
evaluation for the “presence” or “absence” of oedema
based on pitting status are not reliable due to differences
in nurses’ pitting methods. Therefore, the prevalence of
chronic oedema based on the “presence” or “absence”
of oedema is unclear. This indicates that adequately
determining the care that each patient needs is difficult.
No previous study has reported the reliability of its
pitting methods. Thus, previous pitting methods cannot
be directly adopted for a prevalence study.

An international epidemiological study for chronic
oedema, called the LIMPRINT study (Lymphoedema

Impact and Prevalence INTernational ), is being plan-

ned. The aim of this study is to determine the impact
and prevalence of lymphoedema/chronic oedema at
national and international levels. LIMPRINT is a two-
phase project. Phase 1 took place between June 2013 and
June 2014. During this year, the international study
members prepared a manual that was necessary to
undertake the prevalence study in phase 2. However, in
the manual, the method of pitting to evaluate oedema
was not described in detail. Therefore, standardization
of the pitting methods is needed for the international
prevalence study.

Thus, the present study is the first stage of an
international epidemiological study of chronic oedema.
The AFTD-pitting test was developed to evaluate
oedema, including 4 factors: Anatomical locations of
oedema; Force required to pit; the amount of Time; and

the Definition of oedema.
AIM

This present study aimed to examine the inter-rater
reliability of the AFTD-pitting test for evaluating

chronic oedema.
AFTD-pitting test

First, a consensus meeting was held, and the four
factors were selected by 12 members, including a chief
investigator of the LIMPRINT study, nursing research-
ers involved in oedema care, a nursing specialist for
lymphoedema management, and general nurses. AFTD
is an acronym derived from the four factors: the A
indicates the Anatomical locations of oedema assess-
ment; F is the Force required to pit; T is the amount of
Time; and D is the Definition of oedema.

Thirty-four anatomical locations for oedema assess-
ment were chosen because oedema can occur at any site
throughout the whole body; therefore, members
selected prediction sites throughout the whole body and
decided to assess at least 34 sites (Fig. 1). The force
required to pit was determined using the thumb, as the
area is stable and fixed every time. The amount of time
selected was 10 seconds measured by a timer to
facilitate clear assessment (Fig. 2). For the definition of
oedema it was decided to use the modified Fukazawa
method (Table 1) for investigation of the degree of

oedema severity. Patients with Grades 2, 3, and
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Fig. 1 34 anatomical locations for the pitting test

Raters focused on oedema locations from patient histories related to 34 locations. They assessed the presence or
that applied.

absence of oedema for each patient and checked all

After pitting

non-pitting oedema in any of the 34 sites were defined

as having oedema.

METHODS

Raters

Four different nurses from three hospitals located in
Kanazawa were recruited to serve as volunteer raters
for the reliability test. They had experience examining
and treating patients with a variety of oedema

conditions. Raters had clinical experience with oedema

Pitting for 10 seconds

Fig. 2 The AFTD-pitting test

The AFTD-pitting test was developed to evaluate
oedema and includes 4 factors: Anatomical locations of
oedema, Force required to pit, the amount of Time,
and the Definition of oedema.

Time was measured for 10 seconds using a timer (B)
for applying thumb pressure. After pitting, the
impression became clear (from A to C).

care ranging from 5 or 6 oedema per month to 11 years,
and they treated (Table 2).

Study design

The raters were introduced to the purpose of the
study and instructed in the use of the AFTD-pitting
method in the LIMPRINT study. Then, the reference
rater provided a 30-min explanation of how to assess the
presence of swelling by the pitting test at the bedside
(Fig. 3). The reference rater was the chief investigator

for the LIMPRINT study, an expert in chronic oedema
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Table 1 Modified Fukazawa method

Grade

Criteria

0 There is no impression

1 ..

missing
2 .

is left after release
3

pressure

Impression of the outline of the dimple is slightly differentiated by release of pressing, and sometimes seems to be

Impression does not become clear at the beginning of the pressure, but occurs with further pressure, and an impression

Deep impression remains after release of pressure that is clear on visual inspection and palpation at initiation of

NPE Indentation made by pressure on the affected area does not persist (non-pitting oedema)

The original Fukazawa method is from grade 0 to grade 3. In this study, “non-pitting oedema (NPE)” was added to the
original Fukazawa version. Grade 2, 3 and NPE were defined as oedema.

Table 2 Rater characteristics

Average no. of oedema

Oedema care .
Job experience

Raters’ ID treated per month experience
(years)
(cases) (years)
1 5 3 3
2 6 11 16
3 5 3 3
4 6 1 10

Fig. 3 Training of the raters by the reference rater

The reference rater trained all raters on the force of pitting and the assessment of the “presence” or
“absence” of oedema by demonstrating on each rater (A) and a patient (B).

with considerable experience in oedema management
and research.

The inter-rater reliability of the pitting test for
oedema evaluation was investigated. The four raters
were divided into three groups. Three groups visited 5
patients in turn to assess current swelling status by
inspection and palpation at the bedside. Patients who

had chronic oedema of at least one location for over

three months at a long-term care hospital ( Sengi
Hospital, Ishikawa Prefecture, Japan) were assessed.
Patients were excluded if they were unable to tolerate
the test procedures for 30 minutes. Each group assessed
one patient within 7 min.

Analysis

Percent agreement and the kappa coefficient were

used to estimate inter-rater test reliability. The kappa



Table 3 Patient characteristics

Items/Case A B C D E
Age (years old) 91 93 83 88 82
Sex Female Female Male Female Female

L Subarachnoid Multiple cerebral Post cerebral Post cerebral hemorrhage, Cerebral
Main disease . . . . . . .

hemorrhage infarction hemorrhage ischemic heart disease infarction

Activity Bedridden Bedridden Bedridden Bedridden Bedridden
Mobility Immobile Immobile Immobile Immobile Immobile
Table 4  Inter-rater reliability of the pitting test developed, and its reliability was tested. The agreement

Rater Agreement rate with Cohen's kappa

1D reference nurse coefficient
1 0.88 0.51
2 0.90 0.60
3 0.94 0.81
4 0.88 0.51

coefficient ranges from -1.0 to 1.0, and, in the present
study, represents agreement beyond the chance agree-
ment of presence or absence of oedema for the 34
anatomical locations in the five patients. When calculat-
ing the kappa coefficient, the formula described by
Fleiss” was used, in which the raters responsible for
rating one subject are not assumed to be the same as
those rating another subject.

Ethical considerations

The Ethics Committee at Kanazawa University
approved the protocol, and all participants provided
their written, informed consent to participate in the

study.
Results

All protocols were completed by the four raters for
the five bedridden patients, who were all over 80 years
old (Table 3).

Agreement among the four raters was high, with all
raters showing agreement over 0.85. The kappa
coefficient was 0.81 for one, 0.51-0.60 for three (Table 4).

Discussion

To undertake an international epidemiological study

of chronic oedema, a consensus AFTD pitting test was

rate among the four raters was over 0.85, and the kappa
coefficient was at least 0.51.

The agreement rate among the four raters was over
0.88, with rates being considered perfect at 0.81-1.00,
substantial at 0.61-0.80, moderate at 0.41-0.60, fair at
0.21-0.40, slight at 0.00-0.20, and poor at 0.00%.
Therefore, the agreement rate in the present study was
almost perfect. Although the raters’ oedema care
experience ranged widely, all achieved high agreement
rates (0.88-0.94). However, these results might have
been affected by their pre-study training before
collecting the data. A previous study reported that
inter-rater reliability was not good despite decisions
related to time, anatomical locations, and force using a
plastic oedema tester”. The reason for poor reliability
might have been that it was difficult to maintain a
constant pressure for three seconds with the tester and
that the examiners did not have pre-study training.
Thus, training before collecting data for the prevalence
study is very important.

While the agreement rate was high with the AFTD-
pitting test in this study, the kappa coefficient was fair
except for one rater. The kappa coefficient of rater “ID
3" was 0.81. Others showed kappas of 0.51-0.60. The
reason for the differences may be that, in several areas,
the raters rated oedema as “absent”, even though the
reference rater rated it as “present’. There is a reason
for these differences. This result suggests that the
raters in the epidemiological study will need advanced
knowledge and skills related to chronic oedema as
oedema cases treated per month. During the educational
lecture, the reference rater suggested that all raters

consider the pitting location from the patients’ history.
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Therefore, raters might have given priority to locations
based on the patients’ history. However, even though
the raters had limited time (just 7 minutes) to assess
each patient, this study exhibited good results in the
clinical setting.

There is a limitation in this study with respect to
external validity. Because this reliability study was
conducted at a long-term care hospital, most of the
oedema was caused by immobility. Thus, these results
could not be generalized to other kinds of oedema, such
as lymphoedema characterized by non-pitting oedema.
The pathophysiology of chronic oedema following
immobility and lymphoedema that occurs due to

accumulation of protein-rich fluid is different.
Conclusion

The inter-rater reliability of four nurses who applied
the AFTD-pitting test was high, and the kappa
coefficient showed at least fair agreement. Therefore,
the AFTD-pitting test is a useful method to assess

whole-body chronic oedema.
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ABSTRACT

Vibration is an established component of chronic edema management. However, the conditions of vibration that
affect swelling are unclear. In this quasi-experimental study, we aimed to evaluate the effect of orientation of
vibration on blood flow. Five healthy female volunteers without cardiovascular disease were placed supine with
their legs elevated on a cushion and subjected to vibration using a vibrator (intensity, 47 Hz ; frequency 1.78
m/s’). The Ethics Committee of Kanazawa University approved the study (permit no. 515-1). We defined placing
the vibrator across the leg as the transverse condition and aligning it with the long axis of the leg as the
longitudinal condition. We made three measurements for each participant : with no vibration (control condition),
with transverse vibration, and with longitudinal vibration. We used the vascular cross-sectional area as an
indicator of blood flow and measured it on cross-sectional images of the great saphenous vein in the thigh
obtained by ultrasonography at 18 MHz. We took measurements at baseline, immediately after vibration, and after
ceasing vibration. The interaction between orientation of vibration and time was not significant (P=0.906) :
however, longitudinal and transverse vibration were both associated with significantly greater blood flow than the
control condition (no vibration) (P<0.01, P<0.01). The difference between longitudinal and transverse
vibration was not significant. In conclusion, both longitudinal and transverse vibration increase blood flow and the
difference between these orientations of vibration is not significant. Thus, patients with chronic edema can benefit
from either longitudinal or transverse vibration.

KEY WORDS : vibration, blood flow, chronic edema, lower limbs

. leg muscle pumps, and because of decreased sub-
Introduction

cutaneous tissue pressure as the skin sags with aging?.

Chronic edema occurs in the lower legs of older It has been estimated that 5.4 per 1,000 persons aged

persons because of their immobility, which impairs the >65 years in the United Kingdom have chronic edema”.
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In Japan, the prevalence of lower leg edema is reportedly
38.7% in outpatients with chronic conditions”. The
prevalence of chronic edema is increased in an aging
society.

Compression therapy and leg elevation are commonly
used to reduce the swelling of chronic edema®” ;
however, chronic edema still affects patients” wellbeing
and mobility"”. External compression inhibits exuda-
tion of fluid from capillaries into tissues. However
because older persons often lack the considerable
dexterity and strength required to put on and remove
compression hosiery, it is difficult for them to wear
hosiery”. The mechanism of action of the leg elevation is
not completely clear ; however it is thought that
elevating the legs decreases intravascular hydrostatic
pressure” . However, elevation of the legs is problematic
because this hinders activity. Additionally, older persons
with lower limb contractures cannot elevate their legs.
We therefore focused on vibration devices that are
placed only under the affected leg.

Vibration is an established component of chronic
edema management. Vibration improves peripheral
venous return because it rubs the skin, prompting
axonal reflexes and dilation of superficial vein'.
Furthermore, vibration activates the skeletal muscle
pump, thus it increases blood and lymphatic flow ™.
Urasaki et al. showed that vibration in the lower thigh
improves blood flow in the calcaneal region'. Stewart
et al. have shown that vibration significantly enhances
peripheral and systemic blood flow, peripheral lympha-
tic flow, and venous drainage'’. Thus, vibration may
have beneficial effects on venous and lymphatic flow in
older persons with chronic edema.

The conditions of vibration include intensity, orienta-
tion, and time ; however the crucial conditions remain
unclear. The most effective vibration intensity for
improving blood flow is reportedly 47 Hz'. However,
findings regarding vibration orientation and time have
varied between studies* ¥, In this study, we focused on
vibration orientation. Manual lymphatic drainage by
massaging along lymphatic vessels is recommended
because the production of lymph is promoted by
stretching the skin along these vessels. Therefore we
expected that blood and lymphatic flow would also be

optimally improved by providing vibration along the

blood and lymphatic vessels rather than in other
orientations.

We aimed to evaluate whether the effect of vibration
on blood flow varies according to its orientation,
postulating that longitudinal vibration would affect

blood flow more strongly than transverse vibration.
Materials and Methods

Subjects

For this quasi-experiment study, we recruited
healthy female volunteers without cardiovascular dis-
ease. The Ethics Committee of Kanazawa University
approved the study (permit no. 515-1) and the partici-
pants gave informed, written consent. The study was
conducted at our laboratory, which was kept at 24-26.
6C and 44-64% humidity. Although we had calculated
that a sample size of 19 participants was required to
have 80% power and a 0.15 effect size, we could recruit
only five women of appropriate age during the study
period.

Intervention

The variable under investigation was orientation of
vibration. We defined vibration aligned with the long
axis of the leg as the longitudinal condition, and
vibration across the leg as the transverse condition. We
placed a vibrator (Rela Wave : Global Micronics, Kashiwa,
Japan) on a bed, a board (616x616%x2 mm) on the
vibrator, and a cushion on the board. The cushion was
composed of urethane and expandable beads and was
800 mm long, 800 mm wide and 50 mm thick. The board
was used to suppress attenuation of vibration between
the vibrator and the cushion. The participants lay
supine with their legs on the center of the cushion,
which thus elevated their legs (Fig. 1). The vibrator
was 182 mm in width, 114 mm in height, 616 mm in
length (Fig. 2). The intensity and frequency of vibration
were 47 Hz and 1.78 m/s’ respectively, as recom-
mended by previous studies'”'?. The cycle of amplitude
modulation was 15 seconds and the vibration duration 10
seconds. We measured three-axis acceleration in the leg
using an AccStick4 (SysCom, Tokyo, Japan), which
allows real time monitoring of acceleration using a
sampling frequency of 10 msec/1,600 Hz ( Fig. 3).
Acceleration was calculated using the equation G=

v (value of acceleration)®. The mean acceleration is
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board

mattress

Fig. 1 Setting of equipment

Fig. 2 Vibrator
The size is 182 mm in width, 114 mm in height, 616 mm in
length.

vibrator

Fig. 3 The acceleration direction in the sensor

Table 1 Value of acceleration to the legs in each orientation of vibration

condition.
Longitudinal condition Transverse condition
Average SD Average SD
X (G) 0.102 0.070 0.032 0.022
Y (G) 0.022 0.016 0.073 0.042
Z (G) 0.111 0.072 0.067 0.051
X+Y+Z (G) 0.169 0.070 0.115 0.050

Sampling frequency is 10 msec/1,600 Hz. Acceleration was calculated using
the equation G=v (value of acceleration)’.

shown in Table 1. We confirmed that acceleration was
greater in the X than the Y axis with the longitudinal
condition and in the Y than the X axis with the
transverse condition.

Methods

The participants were instructed not to drink alcohol

or stay up late the night before the experiment, not to

eat, consume caffeine-containing drinks or smoke in the
2 hours prior to the experiment, and to wear a loose
T-shirt and pants. Initially, they lay supine with their
legs elevated as described above and rested in that
position for 30 minutes, after which we started the
experiment. We recorded baseline data without adding

vibration for 15 minutes, then applied vibration for 15



30 minutes 15 minutes 15 minutes 30 minutes
Baseline Intervention Follow up
Experimental conditions e PP P rrrrrnnnnnnnnnnnnnanann »
Elevating the legs Vibration
+
Elevating the legs
Control condition e T T L LTLTLLTIIIY »

Elevating the legs

Fig. 4 Outline of the experiment

US : ultrasound images. We took measurements at baseline, just after ending vibration, and 10, 20, and

30 minutes after stopping vibration.

minutes, and then recorded follow up data every 10
minutes for 30 minutes after stopping the vibration
(Fig. 4). During the experiment, the participants were
forbidden to speak and asked not to move. We measured
blood pressure, pulse rate, and body temperature before
and after the experiment. The same procedure was
followed for the control condition, except that no
vibration was administered.

For each participant, we took measurements under
three conditions; with transverse vibration, longitudinal
vibration, and no vibration (control). The sequence of
these three conditions was random and the washout
periods between them were more than 8 hours, in

accordance with the manufacturer’s instructions.
Outcome

Using image J (v 1.46r : National Institutes of Health,
Bethesda, MD, USA ), we measured vascular cross-
sectional area as an indicator of blood flow on cross-
sectional images of the great saphenous vein in thigh
that were obtained by ultrasonography (Mylab Five :
Esaote, Genoa, Italy) at 18 MHz. We took measure-
ments at baseline, just after ending vibration, and 10, 20,
and 30 minutes after stopping vibration (Fig. 4). The
ultrasound images were all obtained by single resear-
cher (IT).

Analysis

We normalized the vascular area to the mean of the
baseline ; that is, we set the mean of the baseline at
100%. We evaluated differences between the conditions
by two-way ANOVA for two factors ; namely, orienta-

tion of vibration and time. We evaluated interaction

effects by Tukey's multi-comparison analyses and
analyzed data using SPSS v19 statistical software
(IBM-SPSS, Chicago, IL, USA). P-values <0.05 were

considered statistically significant.
Results

We recruited five healthy women, aged 21-22 years
during the study period from August to September
2014. No adverse events occurred during this study.

The observed changes in vascular cross-sectional
area are shown in Fig. 5. Under the longitudinal
condition, the peak of the mean (SD) area was 134.4
(20.4%) 30 minutes after ceasing vibration : that is,
higher than the baseline value. Under the transverse
condition, the peak of the mean (SD) area was 165.8
(83.9%) 20 minutes after ceasing vibration. A two-way
ANOVA revealed that the interaction between orienta-
tion of vibration and time was not significant ( P=
0.906) ; however, the effect of orientation of vibration
was significant (P<0.01, Table 2). One-way ANOVA
with Tukey's multi-comparison analysis indicated there
were significantly greater vascular cross-sectional
areas after both longitudinal and transverse vibration
than under the control condition (P<0.01, P<0.01,
Fig. 6). However, the vascular cross-sectional areas did
not differ significantly between the longitudinal and

transverse conditions (P=0.117).
Discussion

This is the first study to evaluate whether blood flow
is affected differently by different orientations of

vibration. We found that both longitudinal and trans-
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Table 2 The result of two-way ANOVA with the orientation of the vibration and time

Source of variation Sum of squares df Mean square F P
The orientation of the vibration 60393.868 2 30196.934  22.678 <0.01
Time 2379.902 3 793.301 0.596 0.621
The orientation of the vibration X time 2804.161 6 467.360 0.351 0.906
Error 63914.077 48 1331.543

Total 970356 . 960 60

verse vibration increases blood flow, as measured by
vascular cross-sectional area ; the difference in this
effect between these conditions was not significant.
Thus, vibration was equally effective in increasing blood
flow regardless of the orientation of the vibration.
Manual lymphatic drainage by massaging along
lymphatic vessels is recommended because the produc-
tion of lymph is promoted by stretching the skin along
the lymphatic vessels. Therefore, we expected that
blood and lymphatic flow would also be optimally
improved by providing vibration along the blood and
lymphatic vessels rather than in other orientations. We
postulated that longitudinal vibration would have a
greater effect on vascular cross—sectional area than
transverse vibration ; however, our study failed to
confirm this postulate. Urasaki et al. reported that

. . . . . )
vibration increases vascular flow by shaking the skin'?,

which results in dilatation of leg vasculature and thus
increases great saphenous vein return. The failure of
orientation of the vibration to differentially influence
vascular sectional area is likely because vibration shakes
rather than stretches the skin.

Longitudinal and transverse vibration were both
associated with significantly greater vascular cross—
sectional areas than the control condition. In a previous
study, the vascular sectional area was greater under the
control condition (without vibration)'’. Stewart et al.
reported upper leg, pelvic, and thoracic blood flow are
significantly increased by vibration, particularly at 45
Hz". Our findings support those of previous studies.

Thus, in clinical settings, when we administer
vibration to patients with chronic edema, the orientation
of that vibration is not crucial. Another vibration

condition is duration of vibration ; we plan to evaluate
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**P<0.01 compared with the control condition.

this in our next study.

This study has two limitations. First, because the
participants were healthy women with no swelling, we
could not measure the effects of the vibration on
swelling. In our next study, we will study the effects of
vibration in patients with chronic edema. Second, our
subjects had no cardiovascular disease, which prevents
generalization of our findings to patients with chronic
edema caused by venous occlusion or congestive heart

failure.
Conclusions

There is no significant difference between longitudin-
al and transverse vibration in their ability to increase
blood flow. When using vibration to treat patients with
chronic edema, the orientation of the vibration appears

to be inconsequential.
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Edema prevalence in patients receiving palliative care
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ABSTRACT

PURPOSE : Evaluating symptoms of edema is important for patients with palliative care. However, the
prevalence and care of edema in this patient population remain unclear. This study aimed to clarify the prevalence
and care of edema in patients with palliative care.

METHODS : A retrospective analysis was performed based on the clinical records of cancer patients who
received palliative care. Demographic data and characteristics of edema were collected.

RESULTS : Subjects were 121 patients, including 25 patients (20.7%) with edema. Fifteen of those 25 patients
were male. The median age of all subjects was 63 years. The most frequent disease was gastrointestinal cancer in
8 patients (32%). The most frequent activity throughout the day was sitting in 15 patients (60%). The most
frequent site of edema was the lower limbs in all 25 patients. Characteristics of edema included pitting in all 25
patients.

Ten edema patients make use of medicine. Five edema patients experienced pain, and four experienced skin
changes. Care for edema comprised relief of pain symptoms.

DISCUSSION : The site of edema for patients who received palliative care was most commonly the lower limbs.
The effect that contributed to edema the most was sitting most of the day.

CONCLUSION : This study clarified edema prevalence and care among patients with advanced cancer receiving
palliative care. Further periodic observations and assessments, continuation of care and assessment,
standardization of treatment and care plans, and education for edema management are needed.

KEY WORDS : palliative care, advanced cancer, edema, prevalence
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