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Background: Cancer-related fatigue (CRF) is a common psychosomatic problem in breast cancer patients.
Traditional Chinese medicine (TCM) has been used to address symptoms in patients with CRF. Identifi-
cation of the specific constitution in TCM is essential for personalized care.
Aim: To explore the relationship between fatigue and specific constitutions in breast cancer.
Experimental procedure: We conducted a cross-sectional study in all breast cancer patients at Kaohsiung
Chang Gung Memorial Hospital in Taiwan. The severity of fatigue was determined using the Brief Fatigue
Inventory-Taiwanese (BFI-T) form. TCM patterns were determined using the Body Constitution Ques-
tionnaire (BCQ). The relationship between constitution and fatigue was analyzed using logistic
regression.
Results: We recruited 110 breast cancer patients with fatigue (mean age: 55 ± 11 years). The mean
duration of breast cancer was 17.4 months. The major constitution among these patients with fatigue was
Yang-Qi deficiency (50%). Phlegm-Stasis syndrome was correlated with a duration of breast cancer of
more than 18 months (p ¼ 0.02). Out of all participants, 42.7% (n ¼ 47) reported clinically significant
fatigue (BFI-T score �4). According to logistic regression, the score of Yang-Qi deficiency [odds ratio (OR):
3.5, 95% confidence interval (CI): 1.49e8.21, p < 0.01] was also associated with clinically significant
fatigue.
Conclusion: Yang-Qi deficiency is associated with clinically significant fatigue in breast cancer patients.
However, the association of Phlegm-Stasis syndrome and fatigue as disease duration increases cannot be
ignored. Further studies are needed to determine whether treating both constitutions integrating TCM
treatment can alleviate patients’ fatigue symptoms.
© 2020 Center for Food and Biomolecules, National Taiwan University. Production and hosting by Elsevier
Taiwan LLC. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
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1. Introduction

Cancer-related fatigue (CRF) is a distressing symptom experi-
enced by patients during the course of cancer and its treatment.
Fatigue presents as sensations ranging from tiredness to exhaustion
that affect the survivor’s physical, emotional, and/or cognitive
functioning.1 Themajority of patients will experience varying levels
of fatigue during cancer treatment.2 Fatigue is the most common
psychosomatic disorder in breast cancer patients,3 with an esti-
mated prevalence of 40%.4 Furthermore, fatigue is associated with
tion and hosting by Elsevier Taiwan LLC. This is an open access article under the CC
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shorter survival, discontinuation of treatment, and all-cause mor-
tality in cancer patients.5e7 The therapeutic strategies of CRF tends
to focus on education, cognitive-behavioral therapy, psychostimu-
lants, physical exercise, and treatment of comorbid conditions (e.g.,
insomnia, pain, emotional distress, anemia, and hypothyroid-
ism).8,9 However, the effectiveness of current CRF approaches is
limited because the pathogenesis of CRF has not been thoroughly
explored.10

Complementary and alternative medicine (CAM) therapies such
as herbal medicine,11,12 acupuncture,13 moxibustion,14 and qigong15

have been used in cancer patients with fatigue. Nearly 36% of breast
cancer patients in Taiwan use traditional Chinese medicine (TCM),
including herbal medicine and acupuncture, for their unmet needs
such as reducing the side effects of conventional treatment, alle-
viating clinical symptoms, preventing recurrence and metastasis,
and prolonging survival time.16,17 A high proportion of them believe
that TCM has a positive impact on their quality of life (QOL) and
improves their clinical status.18 In TCM, diseases are classified into
different patterns (or ZHENG, syndrome, body constitutions)
through assessment of each patient’s symptoms, tongue coating,
and pulse.19 Qi (vital energy), Xue (blood) and Yin (body fluid) are
the fundamental substances which make up the human body and
maintain its normal physiological functioning. Once qi cannot
govern the energy flow of the body to maintain blood circulation or
warm and nourish the body, blood stasis or phlegm will develop,
affecting the entire body and producing pathological symptoms
and signs.20 Therefore, Yang-Qi deficiency, Yin-Xue deficiency, and
Phlegm-Stasis syndrome are the most common TCM constitutions
for patients, according to TCM theory. Balancing the disharmonious
condition toward a gentleness type of constitution is more impor-
tant than treating the specific disease.21 Precise TCM classification
is the priority principle in treatment, and improper classification
may entail serious consequences.

In TCM theory, it is generally believed that fatigue is an impor-
tant characteristic of deficiency in qi. Despite the numerous at-
tempts at prescribing qi tonifying agents to CRF patients,11,22

clinical treatment responses remain limited and the implementa-
tion of such treatment faces challenges. Thus, understanding the
TCM patterns that are associated with fatigue in breast cancer pa-
tients may improve the efficacy and safety of treatment. The
objective of this study was to analyze TCM patterns associated with
fatigue in breast cancer patients.

2. Materials and methods

2.1. Recruitment

This was a cross-sectional study performed in a cancer center at
Kaohsiung Chang Gung Hospital from October 2017 to March 2018.
The inclusion criteria were female gender, a histologically diagnosis
of breast cancer, current enrollment in standard neoadjuvant or
adjuvant chemotherapy treatment in an inpatient setting, Eastern
Cooperative Oncology Group (ECOG) performance score of 0e2, age
of 20 years or older, and ability to provide informed consent. Pa-
tients with cognitive defects, heart disease, renal insufficiency,
pregnancy, or lactation were excluded.

2.2. Data collection

The TCM pattern in the Body Constitution Questionnaire (BCQ),
developed by Prof. Yi-Chang Su, was used to measure the psycho-
logical and physiological states of deviations in body constitution in
each patient during the previous month.23,24 In 2007, the BCQ was
recognized as a national standard measure that can be applied to
clinical trials adopting TCM interventions in Taiwan. The reliability
and validity were previously evaluated on 597 participants
recruited from three different geographical districts in Taiwan. The
results indicated good internal consistency, with Cronbach’s a of
0.93, and good testeretest reliability of 0.72e0.80 for the 3 sub-
scales.23 The BCQ contains 44 items on the following three major
constitution types as shown in Fig. 1: Yang-Qi deficiency (BCQþ, 19
Items), Yin-Xue deficiency (BCQ-, 19 Items), and Phlegm-Stasis
syndrome (BCQs, 16 Items). Symptom frequency and intensity in
the previous month are reported on a 5-point Likert-type scale (1,
never; 2, occasionally; 3, sometimes; 4, often; 5, always). Scores of
�31, 30, and 27 are respectively used as the thresholds for the 3
individual constitution types.24 A higher score indicates a more
pronounced constitution. In the BCQ, the main three body con-
stituents are calculated separately, so the subjects may have con-
ditions ranging from none of the constitution types to all three
constitution types. If a score indicates two or three of the consti-
tution types, it is classified as a Mixed type. If a score indicates none
of the three, then it is classified as the Gentleness type. However,
both Mixed type and Gentleness are only classifications of the
additional constitution type and cannot be used to quantify in
degree.

The Brief Fatigue InventoryeTaiwan (BFI-T) questionnaire was
used to evaluate fatigue severity.25 The BFI-T consists of 9 questions,
each scored on a scale of 0e10. The total score is obtained from the
sum of the question scores and indicates one of 4 levels of fatigue
severity as follows: 0, normal; 1e3, mild; 4e6, moderate; and 7e10,
severe. The cutoff indicating clinically significant fatigue is 4, based
on the results of previous studies, as a lower cut-off could lead to
overestimation of the severity.26,27 Severity of pain and sleep
disturbance were measured on a visual analogue scale (VAS). The
subjects were informed that the scales increased in intensity from
left to right, with 0 corresponding to “none” and 10 indicating “very
severe”, and they were asked to record their severities of pain and
sleep disturbance accordingly. All BCQ, BFI-T, and VAS question-
naires were administered by an assistant and completed at
enrollment. Demographic characteristics, such as gender, age, body
mass index (BMI), and comorbidities, were recorded. Patients’ in-
formation related to current treatment and their biochemistry data,
including white blood cell and hemoglobin, were recorded in the
same month of enrollment.

2.3. Ethical approval and informed consent

This study was approved by the Institutional Review Board of
Chang Gung Medical Foundation (201701347B0). This study was
conducted in accordance with the Helsinki Declaration. Informed
consent was obtained from each subject.

2.4. Statistical analysis

Power analysis for a multiple regression with eight predictors
was conducted in G*Power version 3.1. The results indicated that a
sample size of at least 107 patients would be sufficient for our
study, using an alpha of 0.05 and power of 80%. Data are reported as
mean ± standard deviation or frequency (percentage), as appro-
priate. Data were analyzed using Student’s t-test or chi-square test
for continuous and categorical variables. The association between
CRF and the scores of TCM body constitution pattern and other
independent variables was analyzed using univariable logistic
regression, whichwas followed by stepwise logistic regressionwith
adjustments for confounders. A cutoff score for the CRF (�4) was
identified for clinically significant fatigue. The fatigue confounders
were determined based on factors reported in the literature and the
results of univariable regression. The confounders included dura-
tion of disease, chemotherapy cycle, pain, sleep disturbance, and



Fig. 1. The major three traditional Chinese medicine (TCM) patterns and clinical characteristics in the Body Constitution Questionnaire (BCQ).

Table 1
Characteristics of breast cancer patients at Kaohsiung Chang GungMemorial
Hospital from October 2017 to March 2018.

Clinical characteristics N ¼ 110

Age (years)a 55.1 ± 11.1
Marriage, n (%) 87 (79.1)
Housewives, n (%) 63 (57.3)
Duration of disease (months)a 17.4 ± 33.9

Chronic diseases, n (%)

Hypertension 30 (27.3)
Chronic liver disease 11 (10.0)

Stage, n (%)

0-II 77 (70)
III-IV 33 (30)

Fatigue (BFI-T score)a 3.4 ± 2.3
VAS of sleep disturbancea 3.3 ± 2.5
VAS of paina 2.1 ± 2.4
Concurrent TCM user, n (%) 23 (20.9)
Surgery, n (%) 36 (32.7)
Chemotherapy cycle, n (%) 4.3 ± 9.2
� 9 times 104 (94.5)
> 10 time 6 (5.5)

BMI (kg/m2)a 24.3 ± 3.5
White blood cell (mm3)a 6530 ± 3405
Hemoglobin (g/dl)a 11.8 ± 1.45

TCM patterna

Gentleness 2 (1.8)
Yang-Qi deficiency 55 (50.0)
Yin-Xue deficiency 53 (48.2)
Phlegm-Stasis syndrome 49 (44.5)
Mixed type 54 (49.1)

BFI-T: Brief Fatigue InventoryeTaiwan; VAS: Visual analogue scale; TCM:
traditional Chinese medicine; BMI: body mass index.

a Mean ± SD.
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three major TCM body constitutions. The odds ratio (OR) and 95%
confidence interval (CI) were calculated. All analyses were per-
formed in SPSS version 23, and p < 0.05 was considered statistically
significant.

3. Results

All the breast cancer patients recruited in the study were fe-
males, and their mean age was 55.1 ± 11.1 years (Table 1). Most
(79.1%) of the subjects were married, and 57.3% were housewives.
Seventy-seven patients (70%) had early-stage disease (stages 0eII),
while 33 (30%) had locally advanced or metastatic disease (stages
IIIeIV). The mean duration (time at diagnosis of breast cancer) was
17.4 months, and the average number of cycles of chemotherapy
was 4.3. Approximately 21% of the patients used TCM at least once
during the standard treatment. Themean score of the BFI-T was 3.4,
and 42.7% of the patients reported clinically significant fatigue (BFI-
T score � 4 points). The proportions of the TCM patterns were
Mixed type, 49.1%; Gentleness type, 1.8%; Yang-Qi deficiency, 50%;
Yin-Xue deficiency, 48.2%; and Phlegm-Stasis syndrome, 44.5%.

The patient characteristics according to fatigue status in the two
groups are shown in Table 2. Disease durationwas longer in group 1
than in group 2 (p < 0.01). The number of chemotherapy cycles was
higher in group 1 than in group 2 (p < 0.05). Additionally analyzing
the dichotomized body constitution revealed that the proportions
of patients with Yang-Qi deficiency (p < 0.001), Yin-Xue deficiency
(p < 0.05), and Phlegm-Stasis syndrome (p < 0.01) were higher in
group 1 than in group 2. Pain (p < 0.001) and sleep disturbance
(p < 0.01) scores were higher in group 1 than in group 2. Therewere
no differences in age, surgery, TCM use, BMI, white blood count, or
hemoglobin between the two groups.

The mean BCQ scores of breast cancer patients with Yang-Qi
deficiency, Yin-Xue deficiency, and Phlegm-Stasis syndrome were
31.5, 29.8, and 25.9, respectively. The mean duration of disease
(time since initial diagnosis of breast cancer) was 17.4months.With
respect to the duration of disease in the patients with fatigue, the
BCQ scores of the TCM patterns changed over time. We found that
Phlegm-Stasis syndrome was correlated with a duration of disease
of more than 18 months (p < 0.05) (Table 3).

In univariable logistic regression, the scores of Yang-Qi defi-
ciency (OR: 4.39, 95% CI: 1.95e9.89, p < 0.001), Yin-Xue deficiency
(OR 2.61, 95% CI: 1.20e5.69, p < 0.05) and Phlegm-Stasis syndrome
(OR: 2.90, 95% CI: 1.34e6.45, p ¼ 0.007) were associated with
clinically significant fatigue (Table 4). Longer duration of disease
(OR: 1.00, 95% CI: 1.00e1.03), higher VAS of pain (OR: 1.38, 95% CI:
1.15e1.67) and sleep disturbance (OR: 1.29, 95% CI: 1.10e1.52) were
associated with a significantly increased risk of fatigue in breast
cancer (p < 0.05). Stepwise logistic regression indicated that the
score of Yang-Qi deficiencywas associatedwith fatigue, but that the
scores of other two types were not. The adjusted OR of Yang-Qi



Table 2
Characteristics of patients with different degrees of fatigue.

Characteristics Group 1 (BFI-T: � 4), n ¼ 47 Group 2 (BFI-T: < 4), n ¼ 63 P value

Age (years) 54.8 ± 10.9 55.2 ± 11.2 0.83
Marriage, n (%) 36 (41.4) 51 (58.6) 0.63
Duration of disease (months) 28.5 ± 43.8 9.06 ± 20.8 0.006**

Chronic disease, n (%)

Hypertension 13 (43.3) 17 (56.7) 1.00
Chronic liver disease 2 (18.2) 9 (81.8) 0.11

Stage, n (%) 0.51
0-II 11 (36.7) 19 (63.3)
III-IV 36 (45.0) 44 (55.0)

VAS of sleep disturbance 4.2 ± 2.7 2.8 ± 2.3 0.006**
VAS of pain 3.2 ± 2.9 1.5 ± 1.9 0.001***
Concurrent TCM user, n (%) 11 (52.2) 12 (47.8) 0.63
Surgery, n (%) 11 (30.6) 25 (69.4) 1.00
Chemotherapy cycle, n (%) 0.03*
� 9 times 42 (40.4) 62 (59.6)
> 10 times 5 (83.3) 1 (16.7)

BMI (kg/m2) 24.2 ± 3.9 24.4 ± 3.1 0.74
White blood cell (mm3) 6876 ± 4389 6271 ± 2434 0.35
Hemoglobin (g/dl) 11.4 ± 1.41 11.9 ± 1.4 0.07

TCM pattern, n (%)a

Gentleness 1.00
No 46 (42.6) 62 (57.4)
Yes 1 (50.0) 1 (50.0)

Yang-Qi deficiency <0.001***
No 14 (25.5) 41 (74.5)
Yes 33 (60.0) 22 (40.0)

Yin-Xue deficiency 0.02*
No 18 (31.6) 39 (68.4)
Yes 29 (54.7) 24 (45.3)

Phlegm-Stasis syndrome 0.007**
No 19 (31.1) 42 (68.9)
Yes 28 (57.1) 21 (42.9)

Mixed Type 0.07
No 17 (30.4) 39 (69.6)
Yes 30 (55.6) 24 (44.4)

*p < 0.05. **p < 0.01. ***p < 0.001.
BFI-T: Brief Fatigue InventoryeTaiwan; VAS: Visual analogue scale; TCM: traditional Chinese medicine; BMI: body mass index.

a Chi-Squared Test.

Table 4
Odds ratio (ORs) of the traditional Chinese medicine (TCM) patterns for clinically
significant fatigue according to logistic regression.

Factors Crude univariate Adjust
multivariablea

OR 95%CI OR 95%CI

Duration of disease (months) 1.00 1.00 1.03 e e e

VAS of sleep disturbance 1.29 1.10 1.52 e e e

VAS of pain 1.38 1.15 1.67 1.32 1.09 1.60
Chemotherapy cycle
�9 times/> 10 times

0.11 0.01 0.94 e e e

TCM pattern

Yang-Qi deficiency 4.39 1.95 9.89 3.50 1.49 8.21
Yin-Xue deficiency 2.61 1.20 5.69 e e e

Phlegm-Stasis syndrome 2.90 1.34 6.45 e e e

VAS: Visual analogue scale, TCM: traditional Chinese medicine.
a Stepwise logistic regression analysis with the application of a likelihood ratio

test.
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deficiency was 3.50 (95% CI: 1.49e8.21, p < 0.01). Duration of dis-
ease (adjusted OR: 1.02, 95% CI: 1.00e1.03, p < 0.05) and severity of
pain (adjusted OR: 1.32, 95% CI: 1.09e1.60, p < 0.01) were inde-
pendently associated with fatigue. Patients’ chemotherapy cycles
and sleep disturbance were not associated with fatigue.

4. Discussion

The aim of this study was to explore the associations between
the major TCM patterns and CRF in breast cancer patients.
Approximately 88% of the patients in this cross-sectional study had
experienced fatigue symptoms, and 42.7% had moderate to severe
fatigue symptoms. A cut-off BFI-T score of 4 was used according to
the results of previous studies,26,27 which demonstrated that scores
of �4 are correlated with higher functional interference scores,
lower QOL, and greater symptom distress. The clinical cut-off for
measures of fatigue severity has been identified in cases of clini-
cally significant CRF.28 Moreover, it can serve as an eligibility
Table 3
The Body Constitution Questionnaire scores of the major three traditional Chinese medicine patterns in patients with fatigue according to the duration of disease.

Characteristics Duration of disease <18 months, n ¼ 89 Duration of disease �18 months, n ¼ 21 P value

Yang-Qi deficiency 30.8 ± 7.88 34.4 ± 7.77 0.06
Yin-Xue deficiency 29.2 ± 7.15 32.0 ± 7.09 0.12
Phlegm-Stasis syndrome 25.2 ± 6.87 29.0 ± 7.49 0.02*
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criterion for participants in intervention trials focused on treating
clinically meaningful fatigue.29

We found that the degree of Yang-Qi deficiency in patients with
breast cancer was associated with fatigue, according to the logistic
regression. In TCM theory, Yang-Qi deficiency indicates an insuffi-
ciency of the primordial qi and is characterized by fatiguing easily,
lack of energy, low appetite, poor circulation, and even cold
symptoms.30 Yang-Qi deficiency contributes to the development of
fatigue in patients with breast cancer.31,32 According to TCM theory,
disease progression may lead to an imbalance of Yin and Yang,
followed by weakness of Essence qi. Our findings showed that
Yang-Qi deficiency was correlated with prolonged disease duration
in the significant fatigue group, in accordance with TCM theory. As
noted by Yeh et al., in cancer patients, Qi-deficiency and Yang-
deficiency are independently associated with a higher risk of
moderate-to-severe CRF.33 Many questionnaires try to classify TCM
patterns according to individuals’ developmental, physiological,
and psychological characteristics, which are innate or acquired over
time, and to develop national standards for measurement. To date,
few unified criteria have been published for TCM patterns, but the
implications of either Yang- or Qi-deficiency types for fatigue in
research settings have led to some consensus. If cancer patients lose
the driving force of Yang-qi and reduce their daily amount of
physical activity, they are more likely to have fatigue.34 Disruption
of metabolic activity in the mitochondria may explain the associ-
ation between fatigue and Yang-Qi deficiency in cancer patients.
34Additionally, elevated inflammatory cytokines, especially from
radiotherapy or chemotherapy, may lead to fatigue by affecting the
hypothalamus-pituitary-adrenal gland axis, resulting in Yang-Qi
deficiency.8,35

In our study, Phlegm-Stasis syndrome was another significant
constitution in breast cancer patients with a higher degree of fa-
tigue and was associated with prolonged disease. According to
TCM, Phlegm-Stasis syndrome is formed by phlegm turbidity or
blood stasis in the body due to qi transport being impeded by
external or environmental stimuli.20,36 It is characterized by
numbness, pain, lack of appetite, nausea, vomiting, heavy body
weight, and a purple tongue with a thick and greasy coating. An
epidemiological study has revealed that Phlegm-Stasis is one of the
prominent constitutions in patients with cancer, especially in those
with liver, lung, and pancreatic cancer.37 Phlegm-Stasis is the main
environment of cancer pathogenesis and has a strong statistical
correlation with tumor metastasis.38,39 However, our results indi-
cated only that the Phlegm-Stasis syndrome might be significantly
associated with CRF if it is analyzed in a separate model. It is
possible that these patients had Yang-Qi deficiency that was
significantly correlated to fatigue scores, and that the BCQ score of
Phlegm-Stasis increased after several months of cancer treatments.
Further research is needed to explore this issue.

According to our clinical experience, the majority of patients
have mixed TCM patterns. Our study found that nearly half of the
breast cancer patients had mixed types. “Mixed type” is a term
indicating that a patient displays a combination of two or three
types of body constitutions and does not indicate greater severity of
symptoms.24 In our Table 2 analysis, no significant difference be-
tween severity of fatigue and mixed type was found. However,
some important issues deserve mentioning. We only emphasized
that fatigue is the key point of Yang-Qi deficiency, and fatigue
symptoms worsen with time in cancer patients. More complex
factors, including age, nutrition, comorbid conditions (e.g., pain,
anemia, diabetes, and hypothyroidism), and psychological and
behavioral status, accompanied by cancer and/or its therapy, may
influence the development of TCM patterns in CRF.8,9 Therefore, a
diverse range of TCM treatment approaches, including nourish-
ment of Yin and Xue, adjustment of abnormal sleep and emotion,
and removal of heat, dampness, phlegm, or stasis pathogens, have
been considered to address CRF during cancer treatment.35

Research on evidence-based medicine of TCM is greatly limited,
mainly because TCM is to a certain extent empirical medicine, and
many researchers lack objective and unified evaluation methods.
Although TCM theory and practice indicate that a positive thera-
peutic response is dependent on proper syndrome differentia-
tion,40 most of the classification or evaluation tools in use were
designed on the basis of TCM doctors’ personal experiences, med-
ical literature, or discussions among experts.24 The criteria applied
in such evaluation tools are easily affected by a doctor’s educational
background, the practice area, and the characteristics of his pa-
tients. The evolution of national standards for conveniently typing,
or a more suitable instrument for use in guiding the treatment
approach by TCM doctors during disease consultation, is an
ongoing process with no end predicted in the near future.

The limitations of the present study were related to the cross-
sectional study design. First, the study was conducted in a single
medical center; therefore, the findings cannot be generalized.
Second, we were unable to determine a definite relationship for
TCM patterns and CRF. Additionally, it seems that weakness and
other fatigue-related feelings are included in the classification of
Yang-Qi deficiency. It is also possible that Yang-Qi deficiency is
partially a description of chronic fatigue, which will make itself a
confounder. Finally, these data are only applicable to inpatient
settings and to patients requiring hours of continuous observation
and drug administration. Limited data are available on targeted
therapy, radiotherapy, and hormone therapy, which are usually
performed at outpatient clinics. Further longitudinal studies should
be conducted to clarify this issue.

5. Conclusion

These data draw to the attention of clinicians and clinical tria-
lists the possibility that Yang-Qi deficiency could be associatedwith
clinically meaningful fatigue in breast cancer patients undergoing
chemotherapy. The relation of Phlegm-Stasis syndrome to the
development of disease over time during treatment will need to be
considered. The findings from our study may contribute to a better
understanding of the potential of TCM patterns for supplementing
modern therapeutic strategies for breast cancer. More studies are
needed to determine whether treatment of both types of consti-
tution effectively resolves fatigue in cancer patients.
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