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Abstract

Objective To identify social-cognitive factors predicting lymphoedema risk-reduction behaviours (hereafter, self-care) after
discharge among patients in Japan with breast or gynaecological cancers, using the extended model of the theory of planned
behaviour.

Methods A cross-sectional questionnaire study was conducted in an oncology hospital. Items measured were (1) knowledge
about self-care; (2) the Cancer Fatigue Scale; (3) social-cognitive factors in the theory of planned behaviour (attitudes,
subjective norms, and perceived behavioural control); (4) self-care (limb hygiene, observation, articular movement, recom-
mended risk-reduction behaviours in daily life, and diet and weight control); and (5) demographics. Of 202 respondents, 147
who had not been diagnosed with lymphoedema were eligible for statistical analysis (65.3% with gynaecological cancer,
34.7% with breast cancer).

Results Structural equation modelling was used to examine a hypothesised model based on the theory of planned behaviour. The
results revealed that a longer time since surgery, higher levels of fatigue, less knowledge, higher expected efficacy of self-care,
and lower perceived behavioural control directly and significantly predicted less self-care behaviour.

Conclusions Besides education about self-care behaviour, levels of fatigue and perceived behavioural control should be taken
into account to encourage female patients with cancer to perform self-care after discharge. Continuous psycho-educational
programmes after discharge may help to facilitate self-care behaviours among long-term female cancer survivors.
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Lymphoedema (LE) is a chronic condition resulting from im-
pairment of the lymphatic system and accumulation of
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patients with cancer [9, 10], so minimising this complication
is essential for cancer survivorship care [11].

In terms of LE risk-reduction strategies, several organisa-
tions [12, 13] and guidelines [14, 15] have suggested the im-
portance of LE education (e.g. body mass index <25 kg/m’
and exercise) for at-risk patients, and clinicians encourage at-
risk patients to engage in risk-reduction behaviours (hereafter,
self-care). To perform self-care, lifestyle modification (e.g.
finding time to perform self-care) may be required, so that
without any support, patients may experience difficulties un-
derstanding the importance of self-care and integrating it into
their daily lives [16, 17]. As at-risk patients do not have any
LE-related signs or symptoms, long-term survivors especially
may perceive the risk of onset as relatively low, and conse-
quently, they may not adhere to clinicians’ self-care recom-
mendations [18-20]. Some studies of LE self-care have taken
into account patients’ perceptions of LE and self-care with a
study population of patients with breast cancer [21, 22]. To
develop continuous LE prevention education programmes as
part of cancer survivorship care, we need to identify how LE
self-care behaviours are perceived among at-risk patients with
cancers other than breast cancer.

Social cognition models of health behaviour, such as the
theory of planned behaviour (TPB), propose how people de-
cide to perform health behaviour. TPB suggests that three
components—attitudes towards the behaviour, subjective
norms, and perceived control—predict behavioural intentions
and the actual behaviour [23]. Attitudes towards the behaviour
indicate a person’s belief that, if they perform the behaviour,
beneficial outcomes will be obtained. Subjective norms indi-
cate a person’s belief that significant others expect them to
perform the behaviour. Perceived control refers to whether
or not a person has internal control factors (e.g. personal de-
ficiencies, emotions) and external resources (e.g. opportuni-
ties, barriers) to perform the behaviour [23]. Although some
studies have shown that TPB predicts physical activities [24]
and human papillomavirus vaccine intention [25], the confir-
mation of the model may vary depending on the population or
targeted health behaviours, and extending the model has been
suggested if theoretically and empirically appropriate [26].
Because LE patient education including the provision of in-
formation is already practiced in Japan and because previous
studies have consistently shown the effect of knowledge on
self-care [21, 22], we hypothesised that patients’ levels of
knowledge about self-care predict their self-care behaviour.
Additionally, although little research has included this factor
in the LE context, we hypothesised that health status, such as
fatigue, predicts patients’ self-care behaviour, because the fa-
tigue that appears to be persistent after cancer treatment [27]
may affect the internal resources contributing to perceived
behavioural control or self-efficacy [28]. The aim of the pres-
ent study was to identify factors predicting lower levels of LE
self-care behaviour after discharge among at-risk patients with
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breast or gynaecological cancers in Japan, using the extended
TPB model.

Methods
Subjects

Inclusion criteria were women aged >20 years who had (1)
undergone gynaecological surgery (for cervical cancer, cancer
of the uterine body, or ovarian/fallopian tube/peritoneal can-
cer) with either pelvic or para-aortic lymph node dissection >
2 months previously, or those who had undergone breast sur-
gery with axillary lymph node dissection > 1 month previous-
ly; (2) no swelling in their lower limbs or on the operated side
of their upper limb; (3) stage L, I, or III cancer; and (4) profi-
ciency in the Japanese language. Exclusion criteria were (1)
women with stage IV cancer; (2) those who were previously
diagnosed with LE; and (3) those who were judged by oncol-
ogists as too vulnerable to participate in the present study.

Procedure

Ethics approval was obtained from the National Cancer
Center (No. 2015-319) and the Graduate School of Nursing,
Chiba University (No. 27-11A). From April to September
2016, a cross-sectional questionnaire study was consecutively
conducted in an oncology hospital. Patients were individually
recruited by either oncologists or the first author. Regarding
the inclusion criterion (2), oncologists clinically judged
whether patients developed swelling. Patients were asked to
fill in the questionnaires at their homes and to return their
completed questionnaires using envelopes that were provided.
Informed consent was obtained from all individual partici-
pants. Returning the completed questionnaire was taken as
agreement to participate in the present study.

Measurement
Outcome measure: LE risk-reduction behaviours (self-care)

We assessed the frequencies of LE risk-reduction behaviours
using five items measuring limb hygiene, limb observation,
articular movement, recommended risk-reduction behaviours
in daily life, and diet and weight control. We asked partici-
pants whether they had performed each self-care behaviour in
the past week, with four-point responses (1 = every day, 2=a
few days a week, 3 =once a week, and 4 =never).

Knowledge of LE risk-reduction strategies

We developed a new scale to assess knowledge of LE risk-
reduction strategies [29]. The scale comprises 25 items,
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including hygiene and skin care, avoidance of stimuli to limbs,
observation of limb condition, and urgent medical consulta-
tion for unusual signs, with dichotomous responses (1 = cor-
rect and 0 = incorrect). Higher scores indicate better knowl-
edge of self-care. The coefficient alpha (KR-20) of the total
score, summing the 25 items, was 0.89 in the present sample.

Fatigue

The degree of fatigue was assessed using the Cancer Fatigue
Scale, which was originally developed for Japanese patients
with cancer and has been validated with good psychometric
properties [30]. This scale includes 15 items consisting of
physical (seven items), psychological (four items), and cogni-
tive (four items) dimensions of fatigue, with responses
assessed across a five-point Likert scale (1 =no, 2 =a little,
3 =somewhat, 4 = considerably, and 5 = very much). Higher
scores indicate more severe fatigue. Cronbach’s alpha of the
total score, summing the 15 items, was 0.90 in the present
sample.

Patient background information

Current age, educational level achieved, job status, marital
status, the presence of cohabitants, and the presence of family
members requiring home care were asked in questionnaires.
Medical information, cancer stage, month, and year of sur-
gery; type of surgery; radiotherapy; and chemotherapy were
obtained through medical records.

Social-cognitive factors

Social—cognitive factors were assessed by 15 items based on
TPB (attitudes, subjective norms, and perceived behavioural
control).

Attitudes

We assessed participants’ attitudes by asking whether they
perceived the recommended self-care behaviours as beneficial
for preventing the onset of LE (expected outcome). We
adapted the ‘treatment control’ subscale from the Japanese
version of the Revised Illness Perception Questionnaire [31,
32]. Expected outcomes comprised five items measured on a
five-point Likert scale (1 =strongly disagree, 2 = disagree,
3 =neither agree nor disagree, 4 = agree, and 5 = strongly
agree). Higher scores indicate better expected outcomes of
self-care behaviours.

Subjective norms

We assessed subjective norms by asking whether participants
thought significant others expected them to perform self-care

behaviours. We developed a six-item scale for use in LE edu-
cational contexts, referring to Aizen’s scale [33], with re-
sponses assessed across a five-point Likert scale (1 = strongly
disagree, 2 = disagree, 3 =neither agree nor disagree, 4 =
agree, and 5 = strongly agree). Higher scores indicate stronger
perceptions of social pressure to perform self-care behaviours.

Perceived behavioural control

We assessed perceived behavioural control by asking whether
participants had internal and external resources to perform
self-care behaviours. We developed two items, referring to
the findings of a previous qualitative study among patients
with gynaecological cancer [17], with responses assessed
across a five-point Likert scale (1 = strongly disagree, 2 = dis-
agree, 3 =neither agree nor disagree, 4 = agree, and 5=
strongly agree): ‘It is a burden to perform self-care in my daily
life’. Additionally, two items about emotional regulation for
LE-related stress and anxiety were added [21]. Higher scores
indicate better internal and external resources to perform self-
care behaviours.

Analysis

Participants’ demographic details, medical information, and
self-care behaviours were summarised by mean, range, or per-
centage. First, we performed an explanatory factor analysis
(EFA) with varimax rotation to examine the dimensionality
of the outcome measures (self-care behaviours) and of the
measures assessing attitudes, subjective norms, and perceived
behavioural control. The internal consistency of the measures
was examined using Cronbach’s alpha. Next, to identify the
hypothesised latent factors underlying the outcome measures
and the measures assessing attitudes, subjective norms, and
perceived behavioural control, a confirmatory factor analysis
(CFA) was performed on the covariance matrix. The outcome
measures were hypothesised to load on a single latent factor.
Each measure of attitudes, subjective norms, and perceived
behavioural control was also hypothesised to load on a single
latent factor. To evaluate how well the observed data fit the
hypothesised latent factors, several goodness-of-fit statistics
with recommended cut-off points were applied [34]: the chi-
square statistic (p >0.05), the comparative fit index (CFI, >
0.95), the non-normed fit index (NNFI, >0.95), and the root
mean square error of approximation (RMSEA, < 0.06, with a
90% confidence interval [CI]). When normality was violated
(Mardia’s normalised estimate > 5.0), other goodness-fit sta-
tistics with recommended cut-off points were applied: the
Satorra—Bentler scaled chi-square statistic (S-B x2, p > 0.05),
the Bentler—Bonett NNFI (> 0.95), the adjusted CFI (>0.95),
and the adjusted RMSEA (< 0.06, with a 90% CI). If the mea-
surement model did not fit the observed data satisfactorily
and the measurement was confirmed as unidimensional, we
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used the item-parcelling method (factorial algorithm) to con-
struct parcels according to the magnitude of the loadings [35].
Finally, we used structural equation modelling (SEM) to deter-
mine whether the structured model (Fig. 1) fit the observed data
and to examine the magnitude and direction of the relationships
among the measures using the covariance matrix. CFA and
SEM were performed using EQS version 6.3 for Windows,
which deals with both observed categorical data and continu-
ous data with non-normality. Statistical analyses other than
CFA and SEM were performed with SPSS version 23.

Results
Participant characteristics

Table 1 presents participant characteristics. Questionnaire pack-
ages were distributed to 254 patients, and a total of 202 patients
completed their questionnaires (responses rate of 79.5%).
Excluding the data that did not meet the inclusion criteria,
147 patients (34.7% with breast cancer and 65.3% with
gynaecological cancers, including 46.9% with cervical cancer,
35.4% with cancer of the uterine body, and 17.7% with ovarian/
fallopian tube/peritoneal cancer) were eligible for statistical
analysis. The mean age was 52.5 years, 70.7% were married,
and 59.2% had paid jobs. Regarding self-care behaviours, ap-
proximately 31% of the participants reported never performing
skin care, 15% reported never performing observation of their
limbs, about 21% reported never performing light exercises
(articular movement), about 16% reported never performing
recommended risk-reduction behaviours in daily life, and about
12% reported never performing diet and weight control.

Latent variable for self-care

EFA revealed a one-factor solution with the five variables
(limb hygiene, observation, articular movement, recommend-
ed risk-reduction behaviours in daily life, and diet and weight
control) explaining 45% of the variance. Cronbach’s alpha for
the five items was 0.74. CFA showed that the observed data fit
the latent factor satisfactorily (xz(s) =7.35, p=0.19; CFl=
0.98; NNFI1=0.97; RMSEA =0.05, 90% CI 0.000-0.137).

Attitude towards

External variables behavior
® Patient characteristics

(age, cancer type, Subjective

years since surgery) norm Behavior
® Knowledge of LE _

preventive strategies
® Fatigue .

g Perceived
control

Fig. 1 A theoretical model of self-care behaviour
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The five items loaded significantly on the latent variable at
the p < 0.05 level, and the standardised loadings ranged from
0.55 t0 0.70 (Fig. 2).

Latent variables for social-cognitive factors
Attitudes

EFA revealed a one-factor solution with the five variables
(expected outcomes of LE self-care) explaining 56% of the
variance. Cronbach’s alpha for the five items was 0.80.
Mardia’s normalised estimate was 23.29. CFA showed that
the observed data fit the latent factor moderately (S—B
x2(5) =16.23, p=0.006; adjusted CFI=0.90; Bentler—Bonett
NNFI=0.79; adjusted RMSEA =0.12, 90% CI 0.060—
0.193). The five items loaded significantly on the latent vari-
able at the p < 0.05 level, and the standardised loadings ranged
from 0.37 to 0.89.

Subjective norms

EFA revealed a one-factor solution with the six variables (per-
ceptions about the doctor in charge, nurses, rehabilitation
staff, family, peers, and people surrounding the participants)
explaining 70% of the variance. Cronbach’s alpha for the six
items was 0.85. Mardia’s normalised estimate was 27.23. CFA
showed that the fit of the measurement model was unsatisfac-
tory (S-B X2(9) =46.62, p<0.001; adjusted CFI=0.81;
Bentler—Bonett NNFI=0.67; adjusted RMSEA =0.16, 90%
CI 0.123-0.218). The six items loaded significantly on the
latent variable at the p < 0.05 level, and the standardised load-
ings ranged from 0.59 to 0.79.

Perceived behavioural control

EFA revealed a one-factor solution with the four variables
(difficulty finding time, psychological burden, and two items
on emotional regulation) explaining 50% of the variance.
Cronbach’s alpha for the five items was 0.80. Mardia’s nor-
malised estimate was 8.27. CFA showed that the fit of the
measurement model was not sufficient (S-B X%, = 7.66, p =
0.021; adjusted CFI =0.89; Bentler—Bonett NNFI=0.68; ad-
justed RMSEA =0.139, 90% CI 0.045-0.249). The five items
loaded significantly on the latent variable at the p < 0.05 level,
and the standardised loadings ranged from 0.59 to 0.69.

Structural equation modelling

The fit indices of the three measures of social-cognitive fac-
tors (attitudes, subjective norms, and perceived behavioural
controls) were not satisfactory. Because each measure was
unidimensional, we conducted item parcelling of the three
measures using a factorial algorithm [35]. Figure 3 shows
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Table 1 Participant
characteristics (N'= 147) Variables Total Gynaecological Breast cancer
(N=147) cancer (n=96) (n=51)
Age (years), mean, range 52.5 (29-81) 53.9 (29-81) 49.9 (34-77)
Marital status (N, %)
Single 43 (29.3) 27 (28.1) 16 (31.4)
Married 104 (70.7) 69 (71.9) 35 (68.6)
Job status (N, %)
Yes 87 (59.2) 52 (54.2) 35 (68.6)
No 60 (40.8) 44 (45.8) 16 (31.4)
Education level achieved (N, %)
Junior high school 3(2.0) 2(2.1) 1(2.0)
Higher school 46 (31.3) 33 (34.4) 13 (25.5)
Technical/college 62 (42.2) 40 (41.7) 22 (43.1)
University or above 35(23.8) 20 (20.8) 15(29.4)
Missing 1(0.7) 1(1.0) 0 (0.0)
Cohabitants (N, %)
Yes 144 (97.9) 95 (99.0) 50 (98.0)
No 1(0.7) 0(0.0) 0 (0.0)
Missing 2(14) 1(1.0) 1(2.0)
Family members requiring home care (N, %)
Yes 10 (6.8) 6(6.3) 4(7.8)
No 137 (93.2) 90 (93.8) 47(92.2)
Type of surgery
Simple total hysterectomy 48 (32.7) 48 (50.0) -
Modified radical hysterectomy 3(2.0) 3(3.1) -
Radical hysterectomy 44 (30.0) 44 (45.9) —
Missing 1(0.7) 1(1.0) —
Mastectomy 33(224) - 33 (64.7)
Breast conserving surgery 18 (12.2) - 18 (35.3)
Stage (N, %)
1 62 (42.2) 53 (55.2) 9 (17.6)
1l 52 (35.4) 15 (15.6) 37(72.5)
11 33 (22.4) 28 (29.2) 5(9.8)
Chemotherapy (N, %)
Yes 83 (56.5) 33 (34.4) 50 (98.0)
No 64 (43.5) 63 (65.6) 1(2.0)
Radiotherapy (N, %)
Yes 36 (24.5) 14 (14.6) 22 (43.1)
No 109 (74.1) 80 (83.3) 29 (56.9)
Missing 2 (1.4) 2(2.1) 0 (0.0)
Years since surgery, mean, range 2.3 (0-10) 2.4 (0-9) 2.2 (0-10)

0.6 0.70,

Self-care

0.56

0.61 0.5

Limb hygiene

| Observation

A
Articular
movement

Diet and
weight control

Avoidance
behaviors

Fig. 2 Confirmatory factor analysis of lymphoedema self-care behaviour

the theoretical relationships and magnitudes among the mea-
sures. The theoretical model fits the observed data satisfacto-
rily (S-B x2(97)= 109.5882, p =0.180; adjusted CFI=0.96;
adjusted NNFI=0.95; RMSEA =0.03, 90% CI 0.000-
0.055). More years since the surgery (6= 0.175), lower scores
on knowledge of LE (3=-0.392), higher levels of fatigue (3 =
0.178), higher expected outcomes (3=0.458), and lower
levels of perceived behavioural control (3=-0.485) were
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Fig. 3 Social-cognitive
determinants of self-care in the
extended model of theory of
planned behaviour

S

Attitude
(expected outcome)

Fatigue Knowledge

Limb hygiene
0.64
o]
0.80

ubjective

significantly and directly associated with less frequent LE
self-care behaviours. Age, cancer type, and subjective norms
were not significantly associated with self-care behaviours.

Discussion

The present study investigated social-cognitive factors asso-
ciated with self-care behaviours among patients with breast or
gynaecological cancers who were at a subclinical stage of LE.
As authors acknowledged, this was the first study to investi-
gate these associations using SEM and applying the TPB ex-
tension model. Of the three components of TPB, lower per-
ceived behavioural control was significantly and most strong-
ly associated with a lower frequency of self-care behaviours.
Attitudes towards self-care behaviours were also significantly
and second-most strongly associated with a lower frequency
of self-care behaviours, but the direction of the association
was not as hypothesised. Subjective norms were not signifi-
cantly associated with self-care behaviours in this sample.
Regarding perceived behavioural control, we asked about
feelings of burden that were reported as distress and anxiety
[36], emotional regulation, and time availability for
performing self-care. The significant contribution of per-
ceived behavioural control to self-care behaviours was consis-
tent with previous studies of self-care behaviours among pa-
tients with breast cancer [21, 22] and on colorectal cancer
screening behaviours [37]. External resources are also an im-
portant construct in perceived behavioural control in TPB. In
the present sample, approximately 70% of the participants
were married. Despite having paid jobs, married Japanese
women have been found to have spare time for personal care
(e.g. 83—86 min per week) [38], so environmental control may
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be important for women with cancer to be able to perform self-
care after discharge.

Attitudes towards self-care behaviours were also an impor-
tant predictor of self-care behaviours, but the findings sug-
gested that participants who perceived self-care as beneficial
for preventing the onset of LE were less likely to perform it.
This may be because participants who perceive self-care as
too beneficial think if the signs and symptoms of LE appear,
they can use self-care as first aid to make the signs and symp-
toms disappear immediately. This cognitive tendency as a bar-
rier to self-care has been reported in a previous qualitative
study among patients with gynaecological cancer [19].

Regarding subjective norms, we asked about how clini-
cians (oncologists, nurses, and rehabilitation staff), family,
and peers perceived self-care. These items were not signifi-
cantly associated with self-care behaviours in this sample.
This result was consistent with previous studies of colorectal
cancer screening behaviour [37]. In this sample, especially,
clinicians’ direct influence on patients’ self-care behaviours
may have been weakened because patients were an average
of 2 years post-surgery and the coverage of LE education by
the Health Insurance is limited to 1 month after surgery.
However, the component was associated with attitudes and
perceived behavioural control, indicating that the importance
of LE education in this early period should not be
underestimated—a point that has previously been made by
other researchers [37].

Regarding factors other than the components of TPB, three
factors were significantly and directly associated with a lower
frequency of self-care behaviours: lower levels of knowledge
of self-care, more years since surgery, and a more severe de-
gree of fatigue. Neither age nor cancer type was significantly
associated with self-care behaviours.
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Among the three significant factors, levels of knowledge
of self-care were significantly and most strongly associated
with self-care behaviours, which was consistent with previ-
ous studies among patients with breast cancer [21, 22].
More years since surgery was weakly associated with self-
care behaviours in this sample. Participants who underwent
surgery several years ago may be less likely to remember
recommended self-care or to be aware of the risk of LE [18,
19], or more likely to perceive themselves as being free from
the illness [39]. This result suggests that the current practice
in Japan is not sufficient to support cancer patients, and
continuous care provision may be required to encourage
patients with cancer to perform self-care after discharge.
The degree of fatigue was also weakly associated with
self-care behaviours in this sample, but this association
was not explained by perceived behavioural control. This
result was partially inconsistent with a previous study
among patients with cancer [28], which found an associa-
tion between the degree of fatigue and fatigue management
behaviour, mediated by self-efficacy. This inconsistency
may be because we did not measure perceived behavioural
control for fatigue itself, so only the direct effect of fatigue
on self-care behaviour was observed.

Study limitations

Although the present study showed factors associated with
self-care that had not been reported in previous studies of
LE self-care, the results should be interpreted with caution
because of several limitations. We collected the data from a
single oncology hospital, where patient education on self-
care has been well delivered. Additionally, the present
study was cross-sectional and had a small sample size for
structural equation modelling. The results cannot be gen-
eralised to all patients with breast or gynaecological can-
cers. Knowledge about LE (e.g. irreversible conditions)
and perceived risk of onset of LE were not investigated
in this study. Future studies should include these variables
to better understand the associations between attitudes to-
wards self-care and self-care behaviours. Although the data
included patients who underwent surgery 0—10 years pre-
viously, future studies should use a longitudinal design to
understand clearly how patients’ perceptions towards self-
care and their awareness of LE risk change over time, and
how these variables affect self-care behaviours during can-
cer survivorship.

Clinical implications

Health status and cognitive factors should be taken into ac-
count in LE prevention education programmes. In addition to
what is already offered, to facilitate the integration of self-care
into daily life, clinicians may need to individually assess

patients’ levels of fatigue and perceived emotional and envi-
ronmental control to perform self-care. Because this study
suggests a negative effect of attitudes on self-care, clinicians
may need assess knowledge of LE and reinforce the impor-
tance of the observation of limbs and of seeking urgent med-
ical consultation if changing sensations or symptoms are self-
detected. Furthermore, longer-term survivors are less likely to
perform self-care. Currently, the Japanese Health Insurance
covers the cost of only two sessions of LE patient education
and only in the first month after surgery. We may need to
expand this coverage duration in hospitals or find alternative
service providers—for example, public health nurses or pri-
mary care professionals—to support cancer survivorship in
the community [11, 29].

Conclusions

The present study revealed that attitudes and perceived behav-
ioural control, together with fatigue, knowledge of self-care,
and years since surgery, determine self-care behaviours
among patients with breast or gynaecological cancers at stage
0 of LE. Continuous LE prevention programmes beyond
1 month after surgery may be required to address fatigue,
cognitive factors, and levels of knowledge of LE, as part of
cancer survivorship care.
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