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Abstract— In Japan cancer has been the most common cause of
deaths since 1981, and effort has been made to provide
countermeasure for cancers. The key to countermeasures is for
the general population including cancer patients to know about
and overcome cancer. Because the development of cancer is
related to lifestyle, it is necessary to work at preventing cancer
with attention to the conduct of daily life. The five-year relative
survival rate registered in the community from 2006 to 2008 was
62.1%, and this illustrates that there are many cancer survivors
leading daily lives after contracting cancer. Uterine cancer was
the fifth most common in cancer in 2013. However, it is an
important object of the treatment to prevent postoperative
complications in gynecologic cancer patients, such as
development of lymphedema, because it is reported that the
survival rate of uterine cancer is high. The incidence of
lymphedema is reported to be between 27.2% and 42% in Japan.
Once lymphedema develops, it is difficult to cure, making
prevention of the onset an important issue.

As a result of the multiple logistic regression analysis
performed here using patients where the right femoral
circumference increased 2 cm or more as an objective variable,
there were differences between the groups analyzed (intervention
and control). Compared to the intervention group, 4.46 times
more patients in the control group had increases in the right
femoral circumference by 2 cm or more. We conducted a
randomized controlled trial of an intervention program to
promote self-management to prevent lymphedema development
after gynecological cancer surgery, and examined the
effectiveness at 12 months after the surgery. From the results it
can be inferred that observing the lymphedema symptoms
including measuring and recording of femoral circumferences
and body weight by patients themselves influenced the promotion
of self-management. Six months after the surgery, there were
significantly more patients who developed lymphedema in the
control group, but there were no differences between the groups
at 12 months after the surgery. Lymphedema development after
gynecological cancer surgery appears about 2.6 months after
surgery and chronic lymphedema often appears around 9.7
months after surgery. It can be inferred that this difference is due
to the temporary improvement of lymphatic reflux after the
improvement of edema. The difference in femoral circumferences
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is sometimes used as one diagnostic tool for the determination of
lymphedema. In this study, we compared the right femoral
circumferences before discharge and 12 months after the surgery.
Mild lymphedema is defined as larger than 10 mm but smaller
than 20 mm in any dimension. In severe cases, a dimension may
be larger than 20 mm]. In this study, we performed a multiple
logistic regression analysis by defining the patients with
lymphedema as patients whose right femoral circumference is
increased more than 2 cm. The analysis showed the following as
factors influencing the increase in the right femoral
circumference by more than 2 cm: group (intervention and
control), aerobic exercise, and self-efficacy. Compared to the
intervention group, 4.46 times more patients in the control group
had increases in the right femoral circumference of more than 2
cm, and this suggests that the intervention program to promote
self-management to prevent lymphedema after gynecological
cancer surgery is effective at 12 months after the surgery.
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l. INTRODUCTION

In Japan cancer has been the most common cause of deaths
since 1981 [1], and effort has been made to provide
countermeasure for cancers. The key to countermeasures is for
the general population including cancer patients to know about
and overcome cancer [2]. Because the development of cancer is
related to lifestyle, it is necessary to work at preventing cancer
with attention to the conduct of daily life [3]. The five-year
relative survival rate registered in the community from 2006 to
2008 was 62.1% [4], and this illustrates that there are many
cancer survivors leading daily lives after contracting cancer.
Uterine cancer was the fifth most common in cancer in 2013.
However, it is an important object of the treatment to prevent
postoperative complications in gynecologic cancer patients,
such as development of lymphedema, because it is reported
that the survival rate of uterine cancer is high [4].

Patients who undergo lymph node dissection are classified
as at Stage O of the lymphedema classification (International
Society of Lymphology) [5-7]. No clinical symptoms appear at



this stage, but there is a lymphatic transport disorder. In many
cases this condition appears temporarily, but some cases lead to
chronic edema. The incidence of lymphedema is reported to be
between 27.2% [8] and 42% [9] in Japan. As there are no
established diagnostic criteria for gynecological cancer
postoperative lymphedema, and it is difficult to determine an
accurate incidence rate [10]. Once lymphedema has developed,
it is difficult to cure, so preventing the onset is an important
issue. Because lymphedema may develop decades after surgery,
it is essential to continue with lymphedema prevention
measures that can be conducted for long periods. Further, as
the length of hospitalization has been shortened, there are
numerous patients who have to be discharged without
sufficient knowledge and skills to prevent lymphedema [10].

Self-management is defined as the effort of clients
(patients) to learn the knowledge and skills unique to their own
disease and the medical treatment while dealing with
symptoms and signs in their everyday life [11,12]. Patients
with gynecological cancer need to continue self-management
because they need to deal with complications and adverse
effects arising from the disease and treatment as it is the case
for patients with chronic diseases. We have not located any
intervention program to promote self-management as a
preventive measure for lymphedema after gynecological cancer
surgery. For this reason, we developed an intervention program
to promote self-management to prevent lymphedema after
gynecological cancer surgery, and conducted a randomized
controlled trial of the effect of the program. Six months after
the intervention and surgery, the incidence of lymphedema in
the intervention group was significantly lower than in the
control group [9][13]. As a result of the multiple logistic
regression analysis using the presence or absence of
lymphedema as an objective variable, coping with symptoms
by patients themselves as well as the intervention effect were
found to be factors influencing the increase in the right femoral
circumference [9][13]. In this study we examine the
effectiveness of the intervention program at 12 months after the
implementation, and improved the effectiveness of the program
to promote self-management to prevent lymphedema after
gynecological cancer surgery.

Il.  PURPOSE

We will implement an intervention program to promote
self-management to prevent lymphedema from occurring in
female cancer patients after surgery to establish the effect of
intervention after 12 months.

I1l. METHODS

A. Participants and procedures

The study participants were gynecologic cancer patients
who had undergone lymph node dissection in the five
participating hospitals in the Kanto region of Japan. Participant
inclusion criteria are patients aged between 20 and 74, who are
able to conduct self-management, participate in all the
programs for one year, and who are evaluated to be in stable
physical and mental conditions. We explained the outline of the
study to 130 patients, and 108 expressed consent to participate.

B. Program

1) The intervention group

Before discharge, we explained about self-management to
prevent lymphedema using a booklet. After the discharge, we
provided patients with health instruction once a month for 6
months by phone. The femoral circumference and body weight
were measured and recorded weekly up to 6 months from the
time when patients were still hospitalized, and at 12 months
after surgery.

2) The control group
The femoral circumference and weight were measured and
recorded before discharge and at the 6™ and 12" months after
surgery.

C. Survey period and other details

(1) The survey was administered from August 1, 2012 to
August 31, 2015.

2) The right and left femoral circumferences and body
weight, and presence of lymphedema were surveyed. For the
self-rating questionnaire, we used a modified Japanese version
of the Chronic Disease Self-Management Program (CDSMP)
[14].

The questionnaire contains questions about demographic
characteristics: hospital name, date of birth, academic
background, presence of spouse (partner), presence of other
persons living together in the household, employment, living
circumstances, economic conditions, whether being well off
(health), presence of unusual events and/or conditions,
smoking, names of diseases, and types of surgery; health
conditions: worries about health, and other symptoms, self-
evaluation of health conditions, stress coping skills (SOC) [15],
and WHO QOL-26, self-efficacy with health problems; and
self-management behaviors: durations of doing aerobic
exercises, mental health (anxiety / depression), relationship
with medical personnel, and coping with symptoms.

D. Statistical analysis

Data from the measurements before discharge and at 12
months after surgery for the two groups were compared. We
used the significance level < 0.05 for establishing statistical
differences. For the statistical analysis we used the SPSS for
windows ver. 25.

E. Reward

We handed out a gift coupon for books (valued at \500) to
participants who returned the questionnaire.

F. Ethical considerations

Complying with ethical guidelines we ensured the
protection of human rights. We stated that participants have a
right to withdraw from the study even after expressing consent.
We obtained approval from the Ethics Committee of the
International University of Health and Welfare, Japan (No. 12-
16), and from the ethics committees of the participating
hospitals. We also used rooms where the privacy of the
participants can be protected, and paid careful attention to



Table 1 Demographic characteristics of participants 1 (N = 97)

Item Small item
Hospital location Non-urban
Urban
Types of surgery Pelvic lymph node dissection
Para-aortic lymph node dissection
Spouse (partner) No
Yes
Persons living together No
Yes
Employment No
Yes
Ease in economic
condition A
Yes
Unusual No
events/conditions
Yes
Smoking No
Yes

Uterine cancer
Ovarian cancer
*p <0.05, ** p <0.01, *** p <0.001

Names of diseases

Intervention (n = 52) Control (n = 45) P
Number (%) Number (%)
34 66.7 30 66.7
17 333 15 333
32 62.7 33 73.3
19 37.3 12 26.7
12 235 4 8.9
39 76.5 41 91.1
5 9.8 4 8.9
46 90.2 41 91.1
15 294 24 53.3
36 70.6 21 46.7 *
30 58.8 20 44.4
21 41.2 25 55.6
21 41.2 18 40
30 58.8 27 60
45 88.2 42 93.3
6 11.8 8 6.7
42 824 42 93.3
9 17.6 3 6.7

chi-square test If, there is a missing value, it differs from the total number

minimize the mental and physical burden on these patients,
ensuring that mental and physical distress would not increase.

IV. RESULTS

We explained the outline of the study to 130 patients, and
108 expressed consent. We randomly divided the patients into
two groups: 56 as an intervention group, and 52 as a control
group. Before the discharge, 52 valid responses (92.8%) to the
guestionnaire were collected from the intervention group and
45 (86.5%) from the control group, and at 12 months after
surgery, from 48 (92.0%) of the intervention group, and from
40 (88.3%) of the control group. Responses that included
unanswered questions and incomplete responses were excluded
from the analysis.

A. Demographic characteristics of participants

The ratio of the participants who were in employment was
significantly higher in the intervention group, but the groups
had no significant differences in any of the other demographic
details (other than employment) (Table 1).

B. Body measurements

1) Before discharge

There were also no significant differences in the femoral
circumference, body weight, presence or absence of
lymphedema between the two groups (Table 2 through 4).

2) At 12 months after surgery
The right and left femoral circumferences and body weight
were significantly smaller in the intervention group, but there
was no difference in the incidence of lymphedema in the
groups (Tables 5 and 6).

Item Intervention (n = 52) Difference 95% ClI (Difference)
Mean SD in means Lower Upper
Age 528 071 06 50.12
(years old)
Schooling
13.8 1.82 -0.57 13.37
(years)

*p <005, ** p <0.01, *** p < 0.001

55.46

14.36

Control (n = 45) 95% ClI (Difference) P

Difference
Mean SD in means Lower Upper
53.4 12.2 1.82 49.78 57.11
13.29 2.18 0.06 12.65 13.93

Independent Samples T-Test, SD: Standard deviation, Cl: Confidence interval , If there is a missing value, it differs fromthe total number



X . - = 0, i
Item Small item Intervention (n = 52) Difference in Control (n = 45) Difference in 95% CI (Difference) P
Mean SD means Mean SD means Lower Upper

Right 51.75 4.43 0.8 52.5 4.74 0.71 -2.64 1.05
Femoral
circumference (cm)

Left 51.59 4.29 0.64 52.17 4.93 0.74 -2.5 1.21
'(3;;3’ weight 54.65 8.52 3.82 58.31 1011 151 758 -0.07

*p <0.05 **p <0.01, ***p <0.001

Independent Samples T-Test, SD: Standard deviation, Cl: Confidence interval, If there is a missing value, it differs from the total number

Table 4 Presence of lymphedema - comparisons between groups before discharge (N=97)

Intervention (n =52

Number
No 51
Yes 1
1) *p <0.05, ** p <0.01, *** p < 0.001
2) chi-square test

Ly mphedema

Control (n =45) p)
(%) Number (%)
98.1 43 96
19 2 04

95% CI

Item Small item Intervention (n = 48) Difference in (Difference) Control (n = 40) Difference in 95% ClI (Difference) P
means means
Mean SD Lower Upper Mean SD Lower Upper
Femoral circumference Right 51.21 5.21 0.78 49.64 52.78 54.01 5.34 0.87 52.25 55.76 X
(cm) Left 51.37 4.75 0.71 49.94 52.81 53.52 5.44 0.9 51.73 55.31 |
Body weight (Kg) 36.51 9 1.35 52.07 57.07 72.67 78.58 12.75 46.83 98.5 =

*p <0.05,**p <0.01, ***p < 0.001
Independent Samples T-Test , SD: Standard deviation, Cl: Confidence interval

C. Mental and physical health conditions

1) Before discharge

There were no significant differences in severity of
symptoms, meaningfulness of sense of coherence (SOC),
overall quality of life (QOL), physical area of QOL, or self-
efficacy with health problems in the responses in the
guestionnaires (Table7).

2) 12 months after surgery
For the self-management behavior, the intervention group
showed significantly higher scores in the interactions with
medical personnel and in coping with symptoms (Table 8).

D. Multiple logistic regression analysis of participants who
reported an increase in the right femoral circumference
larger than 2 cm as the objective variable

Prior to the analysis we compared the demographic
characteristics, health conditions, self-efficacy, and self-
management behaviors with those before discharge for the
intervention and control groups to determine factors other than

the effect of intervention that could have influenced the
increase in the right femoral circumference of more than 2 cm.
After the comparison, we performed a multiple logistic
regression analysis using participants who reported the increase
in the right femoral circumference of more than 2 cm as an
objective variable, and the demographic characteristics, health
conditions, self-efficacy, and self-management behaviors as
explanatory variables. Prior to the analysis we examined scatter
charts and confirmed that there were no variables showing a
remarkably linear relationship. After that, using the participants
who had increases in the right femoral circumference of more
than 2 cm as the objective variable, we performed the logistic
regression (Forward Selection, Likelihood Ratio).

Table 6 Presence of lymphedema - comparisons between groups 1
year after surgery (N=88)
Intervention (n =48) Control (n =40)  p
Number (%)  Number (%)

No 34 70.8 32 80
Lymphedema

Yes 14 29.2 8 20
1) *p <0.05, ** p < 0.01, *** p <0.001
2) chi-square test



Table 7 Comparisons between groups before discharge (N =97)

Large item Small item Intervention (n =52) Difference in 95% CI (Difference) Control (n =45) Difference in 95% CI (Difference) pY
Mean sD means Lower Upper Mean SD means Lower Upper
Health Worries about health®
L. 2.09 127 178 173 245 2.09 (N33 0.2 1.69 25
conditions
(range 1-5)
Symptoms®(range 1-10) 6.16 271 0.38 54 6.92 591 313 0.33 497 6.85

Self-evaluation ofhealth

. 3 4.83 1.84 0.26 431 5.34 5.06 2.15 0.33 441 5.71
conditions™ (range 1-5)
SOCA)(rangelJ) 51.61 9.9 1.38 48.83 54.4 52.69 11.42 17 49.26 56.12
SOC comprehensibility”
23 0.75 533 21.44 2444 24.09 5.76 0.86 22.36 259
(range 1-7)
SOC manageability?
19 4.1 0.57 17.85 20.15 19.62 4.6 0.69 18.24 21.01
(range 1-7)
SOC meaningfulness®
20.22 458 0.64 18.93 215 19.62 4.62 0.69 18.23 21.01
(range 1-7)
QOLA(rangel-S) 3.23 0.47 0.66 3.1 8131 3.2 0.5 0.07 3.05 3.35
QOL physical®(range 1-5) 2.96 0.56 0.78 28 311 3.02 047 0.07 2.88 3.16
QOL mental(range 1-5) 32 0.72 0.1 3 34 3.15 0.62 0.1 2.97 334
QoL environmental?
344 0.55 0.08 3.28 36 339 061 0.1 32 356
(range 1-5)
QOL social relations”
3.69 0.53 0.07 3.54 3.84 3.55 0.69 0.1 3.34 3.75
(range 1-5)
Self-efficacy with Py
Self-efficacy ’(range 0-7) 4.83 1.84 0.26 431 5.34 5.06 2.15 0.32 4.42 5.71

health problems

Aerobic exercises”
Selfmanagement 28 45.69 6.4 15.11 40.81 41.71 55.1 8.21 25.17 58.26

(range 0-180)

Mental health‘”(range 0-42) 27.61 6.52 091 25.77 29.44 26.76 6.06 0.99 24.96 28.55

Subscale of mental health,

— 1331 4.15 0.58 12.15 14.48 14.42 4.08 0.69 13.2 15.65
anxiety ’(range 0-21)
Subscale of mental health,
" 14.27 3.28 0.46 13.35 15.2 14.22 3.21 0.48 13.26 15.19
depression ’(range0-21)
Relationship with
L 174 171 0.16 141 2.07 15 1.08 0.16 118 1.82
physicians™(range 0-5)
Coping with synmorm‘)
131 101 0.14 1.03 16 144 114 0.17 11 178

(range 0-5)
1)*p <0.05,**p<0.01,***p<0.001
2) Independent Samples T-Test
3) Lower scores show better conditions
4) Higher scores show better conditions

Ifthere is a missing value, it differs fromthe total number



Table 8 Comparisons between groups 1 year after surgery (N = 88)

Large item Small item Intervention (n =48) Control (n =40) 1)
Quartile range Quartile range B
Median range Median range
Health Worries about health®)(range 1-5)
. 1.00 5.00 140 1.00 3.50 1.10
conditions
Syrrpton‘sg)(range 1-10) 4.00 9.00 5.00 4.00 9.00 5.00
Self-evaluation ofhealth conditions® (range 1-5) 3.00 4.00 1.00 3.00 3.00 1.00
soc”(range1-7) 64.00 60.00 19.00 66.00 45.00 15.00
soC corrprehensibility")(range 1-7) 24.00 35.00 22.00 25.00 20.00 6.30
SoC rmnageability")(range 1-7)
20.00 21.00 6.50 21.00 16.00 6.00
soC meaningfulness")(range 1-7) 20.00 21.00 8.00 20.00 15.00 5.30
QOL*(range1-5) 3.69 2.20 0.70 3.39 2.00 0.60
QOL physical®(range 1-5) 371 2.40 0.70 357 2.30 0.80
QOL mental(range 1-5) 3.67 3.00 0.80 333 2550 0.90
QoL environmental")(range 1-5) 363 250 0.80 3.38 2.10 0.90
QOL social relations")(range 1-5) 367 2.30 0.70 6.67 2.70 1.00
Self-efficacy with Py
Self-efficacy “(range 0-7) 6.00 9.00 350 5.58 9.20 350
health problems
Self-management Aerobic exercisesA)(range 0-180) 90.00 420.00 135.00 60.00 465.00 153.00
Mental health")(range 0-42) 34.00 41.00 9.50 33.50 23.00 8.30
Subscale ofmental health, anxi ety‘”(range 0-21) 17.00 23.00 5.00 17.50 10.00 5.00
Subscale of mental health, depression"(rangeO-Zl) 16.20 16.00 21.00 15.50 13.00 6.30
Relationship with physicians‘”(range 0-5) 2.00 5.00 1.80 133 4.00 1.30 &3
Coping with synptorm‘)(range 0-5) 133 350 1.10 117 3.00 0.90 %

1) *p <0.05, ** p <0.01, *** p < 0.001
2) Independent Samples Mann-Whitney test

3) Lower scores show better conditions
4) Higher scores show better conditions

Ifthere is a missing value, it differs fromthe total number

V. DISCUSSION

A. Evaluation of population randomization

We conducted a randomized controlled trial to examine the
effectiveness of the intervention program, which promotes self-
management to prevent lymphedema after gynecological
cancer surgery, at 12 months after gynecological cancer
surgical intervention. We used envelopes that contained an
identifying card with the name of either group to randomly
assign the participants to the groups. The envelopes and cards
were prepared by a researcher who was not involved in the
group assignment. As a result, there were no differences in the
groups except the response to the employment question (Table
1). There was no problem in the randomization.

B. Evaluation of population randomization

Self-management comprises the following activities for
patients: “sign management (monitoring the condition at
home)”, “symptom management (dealing with symptoms in the
everyday life)”, and “stress management (getting along with
developed stress)”. Patients with chronic diseases have to
incorporate the treatment in their life and adjust to a life

different from the ordinary (so far experienced) [11] [9].

As a result of conducting self-management programs for
patients with chronic diseases, self-efficacy against health
problems and coping behaviors to symptoms have improved
[16]. As the sign management, the participants in this study
measured the femoral circumferences and body weight weekly
up to 6 months after surgery, and also at 12 months.



Table # Multiple logiztic regres:siom malys iz wing the presence of peope who
increas ed more than? cm right #moral droomference 8 an objec tive variable

Bartial

5% 0
f2Eression B OR (o
coafficient
Lower Upper

Group
{interva ntion or 14585 [iTEi 4458 1451 13.87
control)
R 0012 0025 1012 1002 1023
axsCizes
Self-efficacy 0305 0031 037 0550 0972

Model chi-square test P 005
Pedictive valse 682 %, 5D Standard deviation, (I Confidance interval OR:
Oz ratio

They also recorded the presence or absence of edema on a
record sheet. Some participants requested us to provide
additional record sheets because they wished to continue the
recording regularly after the study period. This suggests that
the sign management had become established among these
gynecologic cancer patients following the surgery.

As the purpose of the symptom management, we explained
about the causes and prevention methods of lymphedema after
gynecological cancer surgery using an originally created
booklet. As the participating hospitals were also giving the
patients similar instruction, our explanation was a repetition,
but we were able to know the understanding of the study
participants. Some participants expressed their opinions as: “I
will forget if I hear a lot of things at one time” and “I would
like to listen to important things many times” [17]. This
suggests that repeated explanations helped patients to
understand the situation and issues about lymphedema more
fully. A previous study has reported that patients think that
there are few consultation opportunities in the outpatient visits,
and that they want opportunities to ask questions and talk about
worries in their everyday life [9]. For this reason, we provided
monthly telephone health instruction for 6 months after the
surgery. It can be inferred that health instruction by telephone
helped patients to conduct stress management by solving
problems in everyday life.

C. Evaluation of the effect on prevention of lymphedema

In a previous study the incidence of lymphedema in the
intervention group 6 months after surgery was significantly
lower than in the control group [9]. However, at 12 months
after surgery, there was no difference in the incidence in the
two groups. The reason may be that temporary lymphedema
after gynecological cancer surgery often occurs about 2.6
months after surgery and chronic lymphedema around 9.7
months after surgery [18]. It is commonly assumed that
lymphatic vessels damaged by the surgery are regenerated at
12 months after surgery and that lymph reflux is improved,
although there may be individual differences.

Further, it was found that the participants regularly
observed engaging in the sign management including the

measurements of femoral circumferences and body weight, and
observation of the lower limbs. It is reported that weight
control and exercise therapy are effective in prevention of
lymphedema [19]. In this study the right and left femoral
circumferences and body weight values were significantly
smaller in the intervention group than in the control group. This
result suggests that the study participants had become aware of
the risk of developing lymphedema, and had changed their
behaviors in everyday life.

Differences in circumference are often used as a diagnostic
tool for lymphedema. In the case of the lower limbs, it is
recommended to measure ten parts: the roots of the right and
left legs, 10 cm above the knees, 5 cm below the knees, ankles,
and the circumference of the instep of the feet [20]. However,
we assume that just the measuring of the femoral
circumferences is effective to indicate developing lymphedema
because symptoms of lymphedema appear around the trunk.
Also, reducing the number of places measured will lead to
reduce the burden on patients, contributing to an increase in the
number of patients who conduct the self-management.

For the diagnosis of lymphedema of the upper limbs, the
difference between left and right was examined. However, the
determination of the left and right differences may not be a
valid criterion because lymphedema may develop in both lower
limbs. In this study, we compared the circumferences before
discharge and 12 months after the surgery, longitudinally. Mild
lymphedema is defined as a 10 to 20 mm increase in any part,
and severe cases are defined as 20 mm or larger increases in
any part of the body [20]. Therefore, in this study, assuming
that the patients whose right side circumferences increased by
more than 2 cm to be patients with lymphedema, we performed
a multiple logistic regression analysis. The results suggested
the following particulars to be factors influencing the increase
in the right femoral circumference by more than 2 cm: groups
(intervention and control), aerobic exercise, and self-efficacy.
Compared to the intervention group, 4.46 times more patients
in the control group had increases larger than 2 cm in the right
femoral circumference. These findings, overall, suggest that the
intervention program to promote self-management to prevent
lymphedema development after gynecological cancer surgery
is effective at 12 months after the surgery.

VI. CONCLUSIONS

We conducted a randomized controlled trial to examine the
effectiveness of an intervention program, which promotes
(encourages) self-management to prevent lymphedema
development after gynecological cancer surgery at 12 months
after the intervention. There was no statistically significant
difference in the incidence of lymphedema at 12 months after
surgery in the intervention and control groups. However, the
right and left femoral circumferences and body weight were
significantly lower in the intervention group than in the control.
As diagnostic criteria for lymphedema, an increase in the
femoral circumference by more than 2 cm is used; we think it
is proper to use the measurement of femoral circumference as
an index for intervention effectiveness. Because 4.46 times
more patients in the control group had increases in the right
femoral circumference by more than 2 cm, we were able to
verify the effectiveness of the intervention program.



Study limitations

The limitations of this study are the small number of
participants, and that some participants dropped out due to
deterioration of their physical conditions and death. In future
study we wish to increase the number of participants to verify
the findings.
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