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intervention improves quality of life in cancer patients:
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ABSTRACT

Background: Cancer patients suffer from diverse symptoms, including depression,
anxiety, pain, and fatigue and lower quality of life (QoL) during disease progression.
This study aimed to evaluate the benefits of Traditional Chinese Medicine psycho-
behavioral interventions (TCM PBIs) on improving QoL by meta-analysis.

Methods: Electronic literature databases (PubMed, CNKI, VIP, and Wanfang)
were searched for randomized, controlled trials conducted in China. The primary
intervention was TCM PBIs. The main outcome was health-related QoL (HR Qol)
post-treatment. We applied standard meta analytic techniques to analyze data from
papers that reached acceptable criteria.

Results: The six TCM PBIs analyzed were acupuncture, Chinese massage,
Traditional Chinese Medicine five elements musical intervention (TCM FEMI), Traditional
Chinese Medicine dietary supplement (TCM DS), Qigong and Tai Chi. Although both TCM
PBIs and non-TCM PBIs reduced functional impairments in cancer patients and led to
pain relief, depression remission, reduced time to flatulence following surgery and
sleep improvement, TCM PBIs showed more beneficial effects as assessed by reducing
both fatigue and gastrointestinal distress. In particular, acupuncture relieved fatigue,
reduced diarrhea and decreased time to flatulence after surgery in cancer patients, while
therapeutic Chinese massage reduced time to flatulence and time to peristaltic sound.
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Conclusion: These findings demonstrate the efficacy of TCM PBIs in improving
Qol in cancer patients and establish that TCM PBIs represent beneficial adjunctive

therapies for cancer patients.

INTRODUCTION

Cancer patients experience a variety of adverse
symptoms, including fatigue, anxiety, depression and pain,
during the development and progression of disease. These
psychological and physiological impairments reduce
their quality of life (QoL). During the past two decades,
there has been a movement away from emphasizing only
pharmacological interventions to a more comprehensive
approach in alleviating symptoms and improving QoL
[1]. More specifically, psycho-behavioral interventions
(PBIs) have been developed as beneficial coping
strategies. Consisting of psychosocial, behavioral and
physical therapeutic methods, PBIs consist of a series of
non-pharmacological approaches, mainly utilizing stress
management, cognitive-behavioral therapy (CBT) and
physical training. The early focus of PBIs was primarily
aimed at improving mental health [2]. The use of PBIs
has now been extended to relieve adverse side effects
of cancer chemotherapy through the use of relaxation,
hypnosis and distraction [3—5]. With greater acceptance
of PBIs in the medical community during the past decade,
their utilization has increased rapidly and has now become
a very promising approach for improving QoL in cancer
patients [6].

Accumulating evidence supports the possibility
that PBIs reduce stress and improve QoL, even in
cancer patients [7, 8]. For example, psychosocial nurse
counseling following conventional treatment is feasible
and effective in reducing depressive symptoms in head
and neck cancer patients [9]. In another stress management
intervention, patients were randomly assigned to one
group that received the standard of care and another
group that received stress management training. Three
weeks after the beginning of radiotherapy treatment,
cancer patients with initial high psychological distress
post-radiotherapy benefitted significantly from the stress
management training [10].

Varies forms of complementary and alternative
medicine have been accepted and practiced worldwide
[11]. Complementary and alternative medicine includes
many TCM PBIs, including acupuncture, Chinese
therapeutic massage (tuina) and Tai Chi. All of these
approaches which have garnered substantial interest
by the medical community for their potential in
improving QoL in cancer patients. Despite the growing
acceptance of a variety of PBIs around the world, there
is no comprehensive evaluation of high quality, well-
controlled clinical studies on the use of TCM PBIs.
Many individual TCM trials have reported conflicting
results, and there is a real need for a comprehensive
analysis of the potential benefits and safety of using

TCM PBIs for nearly all diseases but particularly for
cancer patients [12]. In this report, we employed a meta-
analysis to determine the clinical effects of PBIs on QoL
in 67 high-quality clinical trials involving 6,806 Chinese
cancer patients. We found that PBIs improved QoL in
these patients by improving sleep, reducing symptoms
of depression and improving pain management, although
there were subtle but real differences between symptom
improvements caused by TCM and non-TCM PBIs. This
new meta-analysis of controlled, high-quality clinical
trials supports the conclusion that TCM PBIs benefits
QoL in cancer patients by reducing a variety of adverse
clinical symptoms with minimal safety concerns.

RESULTS

Characteristics of articles enrolled in the meta-
analysis

We conducted a search for all studies related to
PBIs in Chinese cancer patients that have ever been
published in the Chinese literature and elsewhere. A total
of 67 papers reached the criteria for entrance into the
meta-analysis when analyzing the association between
PBIs and the QoL (Table 1 and Data Supplemental
Table DS2). There were 16 TCM PBIs (Table 1) and
51 non-TCM PBIs studies (Data Supplemental Table
DS2) that included 6,806 cancer patients. In the final
analysis, there were a total of 9 PBI methods that
were fully evaluated: three TCM PBIs (acupuncture,
Chinese massage and TCM DS (Data Supplemental
Fig. DS1A) and six non-TCM PBIs (relaxation training,
cognitive behavioral therapy (CBT), music therapy,
guided imagery, psychotherapy and hypnosis (Data
Supplemental Fig. DS1)). Unfortunately, high quality
trials on TCM FEMI, Qigong and Tai Chi were not
analyzed due to failure to meet eligibility criteria for
the meta-analysis. Characteristics of the 16 TCM and
51 non-TCM PBIs papers that were included in meta-
analysis are presented in Data Supplemental Tables
DSland DS3.

Cancer types were sub-grouped into 10 categories
according to the ICD-10. Ranked by the total numbers
of studies, the three most prevalent types of cancer for
the TCM PBIs papers were malignant neoplasms of the
digestive organs (26%), female genital organs (15%)
and respiratory and intrathoracic organs (15%) (Data
Supplemental Fig. DS1B). For the non-TCM PBIs articles,
the three most frequently reported types of cancer were
malignant neoplasms of the breast (24%), digestive
organs (15%) and female genital organs (14%) (Data
Supplemental Fig. DS1C).
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Table 1: Descriptive summary of TCM PBIs clinical studies included in this meta-analysis
Total sample (n = 16) Acupuncture (n=11) Massage (n =4) Dietary (n=1)

variable

No. % No. % No. % No. %
Population
Total No. of patients 1649 100.00 968 58.70 595 36.08 | 86 522
Median age, years 55 61 52 54
Females (%) 68 50 53 100
Type of cancer
mixed malignant neoplasms 7 37.50 5 31.25 1 6.25 1 6.25
digestive organs 10 62.50 8 50.00 2 12.50 0 0.00
respiratory and intrathoracic organs 6 37.50 5 31.25 1 6.25 0 0.00
lip, oral cavity and pharynx 2 12.50 1 6.25 1 6.25 0 0.00
breast 5 31.25 4 25.00 1 6.25 0 0.00
female genital organs 6 37.50 4 25.00 1 6.25 1 6.25
lymphoid, haematopoietic 3 18.75 2 12.50 1 6.25 0 0.00
bone and articular cartilage 0 0.00 0 0.00 0 0.00 0 0.00
male genital organs 0 0.00 0 0.00 0 0.00 0 0.00
iﬁgxfgyz?:nfther parts of central ! 6.25 1 6.25 o |ooo| o | 000
urinary tract 0 0.00 0 0.00 0 0.00 0 0.00
thyroid and other endocrine glands 0 0.00 0 0.00 0 0.00 0 0.00
Stage of tumor
I-1I 0 0.00 0 0.00 0 0.00 0 0.00
1HI-1vV 4 25.00 2 12.50 1 6.25 1 6.25
not reported 10 62.50 7 43.75 3 18.75 0 0.00
both 1 6.25 1 6.25 0 0.00 0 0.00
Duration, days
median, days 27 23 34
minimum 5 5 5
maximum 84 56 84
not reported 3 1 1 1
Outcomes
QoL score 5 18.75 4 25.00 0 0.00 1 6.25
appetite 1 6.25 1 6.25 0 0.00 0 0.00
sleeplessness 0 0.00 0 0.00 0 0.00 0 0.00
anemia 0 0.00 0 0.00 0 0.00 0 0.00
nausea and vomiting 0 0.00 0 0.00 0 0.00 0 0.00
thirst 0 0.00 0 0.00 0 0.00 0 0.00
abdominal distension 1 6.25 1 6.25 0 0.00 0 0.00

(continued)
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Total sample (n =16) Acupuncture (n =11) Massage (n =4) Dietary (n=1)

variable

No. % No. % No. % No. %
diarrhea 2 12.50 2 12.50 0 0.00 0 0.00
constipation 0 0.00 0 0.00 0 0.00 0 0.00
fatigue 2 12.50 2 12.50 0 0.00 0 0.00
radiation pneumonia 0 0.00 0 0.00 0 0.00 0 0.00
hair loss 0 0.00 0 0.00 0 0.00 0 0.00
hiccup 0 0.00 0 0.00 0 0.00 0 0.00
post-surgery lymph swelling 0 0.00 0 0.00 0 0.00 0 0.00
post-surgery pain 2 12.50 1 6.25 1 6.25 0 0.00
post-surgery insomnia 2 12.50 1 6.25 1 6.25 0 0.00
g“:;ﬁir of T cells, NK cells and 0 0.00 0 0.00 0 |o000| o | 000
distress 3 18.75 3 18.75 0 0.00 0 0.00
intestinal function 4 25.00 2 12.50 2 12.50 0 0.00
pain induced by tumor 2 12.50 1 6.25 1 6.25 0 0.00
Evaluation tools
KPS 4 25.00 3 18.75 0 0.00 1 6.25
QLQ-C30 0 0.00 0 0.00 0 0.00 0 0.00
S}g;;;’ifnmtho“t specific 1 6.25 1 625 | o |o0o00| o | 000
SCL90 0 0.00 0 0.00 0 0.00 0 0.00
SDS 4 25.00 3 18.75 1 6.25 0 0.00
SAS 2 12.50 1 6.67 1 6.67 0 0.00
HAMA 1 6.25 1 6.25 0 0.00 0 0.00
HAMD 3 18.75 3 18.75 0 0.00 0 0.00
VAS 2 12.50 1 6.25 1 6.25 0 0.00
PSQI 2 12.50 1 6.25 1 6.25 0 0.00
Piper.PFS 2 12.50 2 12.50 0 0.00 0 0.00
other tools 8 50.00 4 25.00 3 18.75 1 6.25
Publication types
journal articles 16 100.00 11 68.75 4 25.00 1 6.25
conference proceedings 0 0.00 0 0.00 0 0.00 0 0.00
dissertations 0 0.00 0 0.00 0 0.00 0 0.00
publication year
2013 0 0.00 0 0.00 0 0.00 0 0.00
2012 6 37.50 4 25.00 1 6.25 1 6.25
2011 2 12.50 1 6.25 1 6.25 0 0.00
2010 2 12.50 2 12.50 0 0.00 0 0.00
2009 2 12.50 1 6.25 1 6.25 0 0.00

(continued)
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Total sample (n =16) Acupuncture (n=11) Massage (n =4) Dietary (n=1)

variable
No. % No. % No. % No. %

2008 2 12.50 1 6.25 1 6.25 0 |0.00
2007 0 0.00 0 0.00 0 0.00 0 [0.00
2006 1 6.25 1 6.25 0 0.00 0 |0.00
2005 1 6.25 1 6.25 0 0.00 0 |0.00
2004 0 0.00 0 0.00 0 0.00 0 |0.00
2003 0 0.00 0 0.00 0 0.00 0 [0.00
2002 0 0.00 0 0.00 0 0.00 0 [0.00
2001 0 0.00 0 0.00 0 0.00 0 [0.00
2000 0 0.00 0 0.00 0 0.00 0 [0.00
Total No. of publications 16 100.00 11 68.75 4 25.00 1 ]6.25

PBIs for cancer patients

The meta-analysis confirmed that TCM PBIs
enhanced global QoL for Chinese cancer patients
(OR = 2.69 P = 0.003, Fig. 1A). With respect to
individual symptoms, TCM PBIs relieved pain (d =—1.01
P = 0.0002, Fig. 1B), reduced the level of depression
(d=-3.93 P=0.002, Fig. 1C), improved sleep quality
(d = —3.03 P <0.00001, Fig. 1D), alleviated fatigue
(OR =2.40 P=0.002, Fig. 1E), eased diarrhea (OR = 3.48
P =0.04, Fig. 1F) and promoted intestinal function after
surgery (d =— 14.76 P = 0.005, Fig. 1G and d = — 7.97
P <0.00001, 2H).

Compared with TCM PBIs, our meta-analysis
findings demonstrated that non-TCM PBIs also reduced
functional impairments in cancer patients (d = 15.35
P <0.00001, Data Supplemental Fig. DS2A) and increased
overall QoL (d =11.18 P <0.00001, Data Supplemental
Fig DS2B and d = 12.70 P < 0.00001, Data Supplemental
Fig DS2C). The non-TCM:s reduced depressive symptoms
(d=-10.27 P <0.00001, Data Supplemental Fig DS2D)
and anxiety (d =—10.61 P <0.00001, Data Supplemental
Fig DS2E), improved global mood (d —14.69
P <0.00001, Data Supplemental Fig DS2F), relieved pain
(d=-1.45 P=0.002, Data Supplemental Fig DS2G) and
improved sleep quality (d = — 5.91 P < 0.00001, Data
Supplemental Fig. DS2H). It also shortened the time to
first flatulence (d = —4.81 P =0.0002, Data Supplemental
Fig. DS2I) in cancer patients. However, no significant
effects were found for non-TCM PBIs on fatigue or
gastrointestinal symptoms.

TCM PBIs improve QoL

Acupuncture

Eleven high quality clinical trials involving
968 cancer patients evaluated acupuncture and entered

the meta-analysis. These results showed that acupuncture
improved overall QoL in cancer patients as assessed by the
KPS remission rate scale (OR =2.47 P =0.02, Fig. 2A).
In particular, acupuncture relieved fatigue (OR = 2.40
P = 0.002, Fig. 2C), reduced diarrhea (OR = 3.48
P=0.04, Fig. 2D) and shortened the time to first flatulence
(d =-22.97 P <0.00001, Fig. 2E) despite failing to
relieve symptoms of depression (P = 0.23, Fig. 2B).
A majority of these trials (8 out of 11) were conducted in
patients with malignant neoplasms of the digestive system.

Therapeutic Chinese massage

The effect of Chinese massage on QoL was assessed
in 4 trials involving 595 patients. Chinese massage
reduced time to first flatulence (d = — 7.92, P < 0.00001,
Fig. 3A) and intestinal peristaltic sound following surgery
(d=-17.97, P <0.00001, Fig. 3B).

TCM dietary supplement

One article on TCM DS was entered into the meta-
analysis [19]. In this trial, 43 advanced ovarian cancer
patients were assigned to receive chemo-therapy plus
two years of TCM DS and compared to patients given
only chemo-therapy. Quality of life was significantly
improved in patients who underwent TCM DS compared
with the pure chemotherapy group. The former group also
displayed a significant increase in CD4+ lymphocytes
and NK activity with a reduction in the number of CD8+
cells [19].

Tai chi

No evaluation of Tai Chi was performed in this
meta-analysis because of excess heterogeneity in the
scales used to evaluate QoL. However, five papers of high
quality reported a positive association between Tai Chi
and QoL in cancer patients [20-24]. Indeed, in one study
that scored 4 according to the Jadad Scale, 67 patients
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TCM PBIs enhance quality of life in Chinese cancer patients.

A. Quality of life evaluated by KPS
Experimental Contr

ol Odds Ratio

—Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% C

Li ZY 2012 40 43 34
LuY 2005 25 3z 2
Yang JL 2012 54 60 42
Total (95% CI) 135

Total events 119 a8

Heterogenaity: Chi#=2.14, df = 2 (P = 0.34); #= 7%

Test for overall effect Z = 2.97 (P = 0.003)

B. Pain evaluated by VAS

Experimental Centrel
5 a0 Tots 5

Odds Ratio
M-H_F

43 206% 353088 14.08]
30 43.0% 130 [0.41, 4.18]
B0 364% 386141, 1057)

133 100.0% 2,89 [1.40, 5.17]

A
005 02 1 5 20

Favor experimental  Favor control

Mean Difference

Mean Difference

Study or Subgroup an SO Total Mean SD Total Weigh 1V, Fixed, 95% CI
Chen LR 2008 314 182 28 442 159 28  409% -1.28[-212, -0.44]

Liu H 2010 318 185 51 401 194 51 50.1% -0.83[-1.53,-0.13]

Total (95% CI) 79 79 100.0% -1.01[-1.55,-0.48) L

Heterogeneity: Chi® = 0,65, df = 1 (P = 0.42); F= 0%
Test for overall effect: Z = 3.70 (P = 0.0002)

C. Depression evaluated by SDS

+ + T + +
=20 <10 0 10 20

Favor experimental Favor control

ntrol Mean Difference

Study or Subs Mea 3 Random, 5% 1. Random, 95% G
Feng ¥ 2011 4384 528 4D 5076 542 40 269 742 [-0.46, 4.78) -
Pei Y 2010 v sm 31 3N 5877 3 250% -1.79 [4.48, 0.80] = [
Wang HL 2012 2438 289 201 2041 343 198 348%  -503[-5.85 -4.41] =
Xiang CY 2006 4076 1426 46 3041 116 46 134%  1.35[-3.96 668 ==
Total (95% CI) 38 35 100.0%  -3.93 [6.39, -1.47] <>
Heterogensity: Tau® = 4.43; Ghi* = 14,05, df = 3 (P = 0.003); " = 79% _2’;0 _‘ED 5 1=u 2‘0
Test for overall effect: Z = 3.13 (P = 0.002) Fdick ssmAmanial . Eiiior bostior
D. Sleep quality evaluated by PSQI
Experimental Control Mean Difference Mean Difference

ol Mean SD Total Mean SO al Weigh ixed, 95% C1 1, Fixed, 95% C
Feng Y 2011 792 122 40 1144 189 40 44.5% -352[4.22,-2.82] b
Wang HL 2012 T4 22 201 1003 391 198 55.5% -263[-3.25 -201) u
Total (95% CI} 241 238 100.0% -3.03 [-3.49, -2.56] . } - ;
Heterogeneity: Chi* = 3.48, df = 1 (P = 0.08); I'= T1% ST T

Test for overall effect: Z = 12.76 (P < 0.00001)

Favor experimental Favor control

E. Fatigue evaluated by the Piper Fatigue Scale

Experimental Control Odds Ratio Odds Ratio

- M-H, Fi % Gl

Yang JL 2012 26 &0 18 60 59.5% 1.78 [0.84, 3.79)
Yul 2012 27 73 1 73 405% 3.31[1.49, 7.35] b
Total (95% CI) 133 133 100.0%  2.40 [1.40, 4.13] -
Total events 53 29
Heterogeneity: Chi* = 1.22, df =1 (P = 0.27); F = 18% u; = 0"2 i 5 2=0

Test for overall effect Z = 3.16 (P = 0.002)

Faver experimental  Favor control

F. Diarrhea

Experimental Control Odds Ratio Odds Ratio
Study o T ents = ents 3 eig! xod, 95% ixed, 95% Cl
Chen CF 2012 17 18 16 18 276%  213[0.18,25.78) B
Cheng L 2009 42 45 35 45 724%  4.00(1.02, 15.68] i
Total (5% Ci) 63 63 100.0%  3.48 [1.06, 11.47] g
Total events 59 51 . ' n i
Heterogeneity: Chi* = 0.19, df = 1 (P = 0.66); 1 = 0% 005 02 5 20

Test for overall effect: Z = 2.05 (P = 0.04)

Faver experimental  Favor cantrol

G. Gastrointestinal function and time to flatulence

or Subgroup S0 Total Mea
Chen YL 2008 2526 1836 24 3038 1

Lai JH 2011 4524 212 50 |32
Li HY 2008 452 53 22 687
Yu HX 2012 375 112 34 583
Total {85% CI) 130

Experimental Control Mean Difference

Mean Difference
5 g g Random. 35% Rand
654 16 209%  -5.12[-16.06 5.82] —mF T -
365 50 7% -1.95[9.12, -6.78] _-:
37 23 26.7% -2350[-26.18,-20.82]

117 34 25.3% -2080[-26.24,-15.36] ¥

123 100.0% -14.76 (-25.13, -4,40] =

Heterogenelty: Tau® = 102.79; Chi* = 122.95, df = 3 (P < 0.00001); I* = 98%

Test for overall effect: Z = 2.79 (P = 0.005)

H. Gastrointestinal function and time to peristaltic sound

Experimental Cantrol Mean Difference
Chen YL 2008 1254 382 24 1856 728 16 440% -602[9981,-213
Lai JH 2011 2465 91 50 3415 845 S0 S60% -9.50(-1294,-6.06]
Total (9% CI) 74 66 100.0% -7.97 [10.65, -5.38]

Heterogeneity: Chif = 1.73, df = 1 (P = 0.19); ¥ = 42%
Test for overall effect: Z = 6,06 (P < 0,00001)

-0 -0 10 0
Favor expenmental Favor control

Mean Difference

IV. Fixed, 86% CI
L
2
<

20 10 10 20

Favor experimental  Faver control

Figure 1: TCM PBIs enhance quality of life in cancer patients. Random effects were used for statistical evaluation of all PBIs
that were tested for overall quality of life (KPS?), pain (VAS®), depression (SDS°), sleep (PSQIY), fatigue and gastrointestinal function. KPS®
(Karnofsky Performance Score); VAS® (Visual analogue scale); SDS¢ (Self-rating depression scale); PSQI¢ (Pittsburgh sleep quality index).
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Acupuncture improves quality of life in Chinese cancer patients.

A. Quality of life evaluated by KPS

Experimental Control
udy or Subg ent ota al
Lu Y 2005 25 32 22 30 542%
Yang JL 2012 54 60 42 60 458%
Total (95% Cl) 92 90 100.0%
Total events 79 64

Heterogeneity: Chi*=1.92, df =1 (P =0.17); = 48%
Test for overall effect: Z =2.38 (P =0.02)

B. Depression evaluated by SDS

1.30[0.41, 4.16]
3.86 [1.41, 10.57]

2.47 [1.17, 5.20]

Odds Ratio

o.

005 02
Favor experimental

1 5
Favor control

Experimental Control Mean Difference Mean Difference

Study or Subgroup _ Mean SD Total Mean SD Total Weight IV. Random. 95% CI IV, Random. 95% CI
Feng Y 2011 4364 528 40 50.76 542 40 371%  -7.12[-9.46,-4.78] -
Pei Y 2010 37.32 501 31 3911 577 31 36.0% -1.79 [-4.48, 0.90]
Xiang CY 2006 4076 1426 46 3941 116 46 26.9% 1.35[-3.986, 6.66]
Total (95% CI) 117 117 100.0%  -2.92 [-7.65, 1.80]

L . Chiz = - L 2= | } : : i
Heterogeneity: Tau? = 14.25; Chi? = 13.23, df = 2 (P = 0.001); I? = 85% 9 A ¥ SR

Test for overall effect: Z=1.21 (P = 0.23)

C. Fatigue evaluated by the Piper Fatigue Scale

Experimental Control
udy @ ents ota ents ial Weigh
Yang JL 2012 26 60 18 60 59.5%
Yul 2012 27 73 11 73 405%
Total (95% Cl) 133 133 100.0%
Total events 53 29

Heterogeneity: Chi?=1.22,df =1 (P = 0.27); I?=18%
Test for overall effect: Z=3.16 (P = 0.002)

i¥l-1 ACC

Favor experimental

Odds Ratio

050,

1.78 [0.84, 3.79)
3.31[1.49, 7.35]

2.40 [1.40, 4.13]

Favor control

Odds Ratio

Q50

005 0.2
Favor experimental

1 5
Favor control

D. Diarrhea
Experimental Control Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H. Fixed. 95% CI M-H. Fixed. 95% ClI
Chen CF 2012 17 18 16 18 27.6% 2.13[0.18, 25.78] = g
Cheng L 2009 42 45 35 45 T72.4% 4.00 [1.02, 15.68] o
Total (95% Cl) 63 63 100.0%  3.48 [1.06, 11.47] —a—
Total events 59 51 . . ) 1

o iz = - = ]2 = b T T T T
Heterogeneity: Chiz=0.19, df =1 (P = 0.66); 12 = 0% 005 02 1 5 20

Test for overall effect: Z =2.05 (P = 0.04)

E. Gastrointestinal function and time to flatulence

Favor experimental

Favor control

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Li HY 2008 452 53 22 687 37 23 805% -23.50[-26.18,-20.82]
Yu HX 2012 375 11.2 34 583 11.7 34 195% -20.80(-26.24,-1536] *=
Total (95% Cl) 56 57 100.0% -22.97 [-25.38, -20.57] ‘@
itw: 2= = = PR = f t t t
Heterogeneity: Chi® = 0.76, df = 1 (P = 0.38); ¥ = 0% 20 10 0 10 20

Test for overall effect: Z = 18.72 (P < 0.00001)

Favor experimental

Favor control

Figure 2: Acupuncture improves quality of life in Chinese cancer patients. Quality of life (KPS), depression (SDS), fatigue,
diarrhea and time to flatulence were evaluated in a statistical model that used random effects.
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Therapeutic Chinese massage promotes gastrointestinal function in

Chinese cancer patients.

A. Gastrointestinal function and time to flatulence

Experimental Control Mean Difference Mean Difference
Study or Subgroup _Mean SD_Total Mean SD Total Weight IV, Fixed, 95% ClI 1V, Fixed, 95% CI
Chen YL 2008 2526 18.36 24 30.38 16.54 16 11% -5.12[-16.06, 5.82]
Lai JH 2011 4526 212 50 5321 3.65 50 989% -7.95[-9.12,-6.78] .
Total (95% Cl) 74 66 100.0% -7.92[-9.08, -6.75]
Heterogeneity: Chi? = 0.25, df = 1 (P = 0.61); I2 = 0% 3 » y y
Test for overall effect: Z = 13.34 (P < 0.00001) Favozr(lxper:r:ental 0 Favor1c?0ntr0|20
B. Gastrointestinal function and time to peristaltic sound
Experimental Control Mean Difference Mean Difference
Study or Subgroup _Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Chen YL 2008 12.54 3.82 24 18.56 7.29 16 44.0% -6.02[-9.91,-2.13] i
Lai JH 2011 2465 91 50 34.15 845 50 56.0% -9.50[-12.94, -6.06] &
ota 6 0% -7. -10.55, -5.
Total (95% CI) 74 6 100.0% -7.97 [-10.55, -5.39] <&
Heterogeneity: Chiz = 1.73, df = 1 (P = 0.19); I = 42% 210 110 . 1’{) 2=0

Test for overall effect: Z = 6.06 (P < 0.00001)

Favor experimental Favor control

Figure 3: Massage promotes gastrointestinal function in cancer patients. Random effects were used to analyze time to first

flatulence and intestinal peristaltic sound.

were assigned to receive a 6-month intervention of Tai
Chi as compared to a control group (n = 71). Patients
who underwent Tai Chi had less post-operative upper
limb lymph-edema [24]. Another 4 papers with a Jadad
score of 2 reported that Tai Chi increased circulating
concentrations of IgA, IgG and IgM [23] and improved
lung function [21], sleep quality [20, 25] and limb muscle
strength in cancer patients [21]. Tai Chi also alleviated
fatigue [20] and reduced distress [23].

TCM five element musical intervention

TCM FEMI was assessed in 3 clinical trials that
were excluded from the meta-analysis because Jadad
scores of the studies were <2. In one study, 40 cancer
patients were assigned to TCM FEMI at the beginning
of chemotherapy. TCM FEMI was practiced once a day
for three cycles (4 weeks) that were synchronic with
chemotherapy. Compared to routine chemotherapy alone,
TCM FEMI reduced cancer-related fatigue as assessed by
the Brief Fatigue Inventory [26]. Another 2 trials involving
143 patients reported that TCM FEMI reduced symptoms
of depression and improved global QoL in Chinese cancer
patients [27, 28].

Qigong

Although there were an insufficient number of clinical
trials with Qigong and cancer patients that were identified
in the original screen, one was of high enough quality to

be included in the meta-analysis [29]. This clinical trial
showed that the practice of Qigong in women with breast
cancer resulted in less fatigue and improved QoL (n = 49)
as compared to the control group (» = 47). However, no
significant differences were observed for sleep quality.

DISCUSSION

In this report, we searched for all PBIs that were
used in clinical cancer trials in China that were published
prior to September 1, 2013, regardless of whether the
paper was published in Chinese or English. There were
67 papers that met our pre-defined inclusion criteria,
amounting to 6,806 cancer patients. We were surprised
by the limited number of papers on the use of TCM PBIs
for Chinese cancer patients that qualified for entry into
this meta-analysis, particularly since TCMs originated
and are mostly practiced in China. Despite the growing
acceptance of a variety of PBIs around the world, there
has been no comprehensive evaluation of high-quality,
well-controlled clinical studies on the use of TCM PBIs,
even in China. Many individual TCM trials have reported
conflicting results. This formal analysis thereby serves
as the first complete and comprehensive analysis of all
TCM-PBIs on QoL in cancer patients in China. This meta-
analysis demonstrates that TCM PBIs (Fig. 1), particularly
acupuncture (Fig. 2) and therapeutic Chinese massage
(Fig. 3), exert a positive and beneficial impact on QoL in
Chinese cancer patients.
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A total of 51 non-TCM PBIs papers and 16 TCM
PBIs studies qualified for entry into the meta-analysis
when analyzing the association between PBIs and QoL
(Table 1 and Data Supplemental Table DS2). A number
of QoL measures, including pain, depression, insomnia,
fatigue, diarrhea and intestinal dysfunction were relieved
by TCM PBIs (Table 1 and Data supplemental Table
DS2). Acupuncture, the most frequently applied form
of TCM PBIs, improved QoL (Fig. 2A) by relieving
depression, fatigue, diarrhea and gastrointestinal
distress (Fig. 2B-2E). Therapeutic Chinese massage
reduced time to first flatulence (Fig. 3A) and intestinal
peristaltic sound (Fig. 3B). This reduction in symptoms
is important for reducing the risk of paralytic ileus by
stimulating digestive propulsion, particularly following
gastrointestinal surgery. On the other hand, non-TCM
PBIs increased overall QoL (Data Supplemental Fig.
DS2A-2C) by relieving depression (Data Supplemental
Fig. DS2D), anxiety (Data Supplemental Fig. DS2E),
global negative mood (Data Supplemental Fig. DS2F),
pain (Data Supplemental Fig. DS2G), sleep loss (Data
Supplemental Fig. DS2H) and poor gastrointestinal
function following surgery (Data Supplemental
Fig. DS2I). Comparing TCM and non-TCM PBIs,
this meta-analysis clearly establishes that both are of
significant benefit to the QoL in Chinese cancer patients.
Importantly, TCM PBIs specifically relieved fatigue,
eased diarrhea and improved gastrointestinal function
followed surgery (Fig. lE—1H).

Several individual clinical studies have consistently
established that acupuncture relieves fatigue and reduces
diarrhea [30-32]. Our meta-analysis with a much larger
cohort of patients confirms these beneficial effects of
acupuncture on fatigue and diarrhea. It is important
to note that acupuncture did not improve symptoms
of depression, whereas a significant improvement in
depressive symptoms has been reported in previous studies
[33-35]. This discrepancy may be at least partially caused
by the heterogeneity of outcomes reported among these
papers and also because there are likely to be different
symptoms of depression in different types of cancers.
On the other hand, other studies have also shown that
massage decreases severity of gastrointestinal symptoms
[36-38]. Together with our finding that therapeutic
Chinese massage reduces time to first flatulence and
peristaltic sound following surgery, this form of TCM
can be confidently viewed as a beneficial treatment for
improving gastrointestinal function. Unfortunately, very
few trials using Tai Chi as a cancer intervention were
available to be included in our meta-analysis, so there is
currently insufficient evidence to clarify the effectiveness
of Tai Chi on QoL in Chinese cancer patients. However,
other clinical studies have reported that Tai Chi improves
both mental and physical aspects of QoL, including
distress, fatigue, sleep quality and limb, lung and immune
functions [39—41].

Although our study provided insufficient evidence
to reach conclusions for TCM FEMI, Qigong and Tai
chi, the three methods indeed have a medical basis for
improving QoL in cancer patients. Previous meta-analytic
reviews suggested that Qigong and Tai chi improve
cancer-specific QoL [42], fatigue, immune function and
cortisol level of cancer patients [43]. Qigong decreased
the rate of leukopenia in breast cancer patients following
chemotherapy [44]. Furthermore, Qigong selectively
inhibited phosphorylation levels of Akt and extracellular
signal-regulated kinase pathways in cancer cells but not
in normal cellular survival pathways [45]. Similarly, Tai
chi increased IL-6 and decreased IL-2 levels which was
positively related to an improvement in QoL in breast
cancer patients [46]. Although few studies supported TCM
FEMI improving QoL in cancer patients, this practice of
using for musical composition based on the five elements
of TCM (Earth, Metal, Water, Wood, and Fire) created a
relaxed state for patients [47]. Consistent with our study,
Qigong, Tai chi and TCM FEMI are also promising
interventions in improving QoL in cancer patients, but
more research is needed to support this preliminary
conclusion.

Previous  meta-analyses have  consistently
established that subsets of non-TCM improve QoL in
cancer patients [48—50]. However, potential QoL benefits
have not been assessed using a large scale meta-analysis
in Chinese cancer patients treated with TCM PBIs. Even
though the focus of our analysis was on QoL in patients
treated with TCM PBIs, we also sought to confirm the
positive effects of aggregate non-TCMs on QoL in Chinese
patients. In addition to TCM and non-TCM PBIs, there are
a number of individualized treatment approaches that span
the full spectrum of cancer care to prevent cancer-related
symptoms and post-treatment side effects [51], including
fatigue, pain, diarrhea, depression and gastrointestinal
dysfunction [52, 53]. Due to concerns that many
anesthetics reduce gastrointestinal mobility, as well as
inducing other side effects [54, 55], non-pharmacological
analgesia such as structured attention and self-hypnotic
relaxation has been shown reduce both anxiety and
pain [56].

The TCM PBIs evaluated in this meta-analysis
may have promising effects following anesthesia by
reducing the incidence or severity of post-operative ileus.
Chemotherapy for cancer patients, such as can occur
with the use of fluorouracil (5-FU), often leads to severe
diarrhea [57, 58]. Similarly, post-surgery gastrointestinal
dysfunction frequently occurs following colorectal cancer
surgery [59, 60]. Breast cancer patients often suffer from
poor QoL [61], with more than half of them experiencing
fatigue [62—65], the most frequently reported symptom
[66]. Unfortunately, limited treatments are available for
effectively managing these symptoms in cancer patients
[67, 68]. Recent evidence suggests that TCM can be an
effective individualized strategy for cancer patients [69].
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Coupled with the results of this meta-analysis, it seems
quite reasonable to conclude that TCM PBIs are effective
interventions that should be used in personalized medicine
for treating patient-specific symptoms.

Low QoL is strongly related to poor prognosis and
low survival rate of cancer patients [70—72]. This is the
first work with Chinese cancer patients to definitively
demonstrate that TCM PBIs significantly improve
their QoL. This occurs because TCM is associated with
relieving pain, depression, sleep loss, fatigue, diarrhea
and gastrointestinal dysfunction. TCM PBIs represent
beneficial adjunctive therapy for cancer patients.

MATERIALS AND METHODS

Search strategies

All case-controlled clinical trials examining the
association between PBIs and QoL in Chinese cancer
patients published prior to September 01, 2013 were
included. Articles were identified by computer-based
searches of the following databases: MEDLINE via
PubMed, the China National Knowledge Infrastructure
(CNKI) database (1911-2013), the Chinese Scientific
Journal Database (VIP) (1989-2013) and the Wanfang
Database (1994-2013). Searches were conducted by
combining the following terms: (“cancer” OR “tumor”
OR ‘“neoplasm” OR “oncology”), AND (“acupoint”
OR “acupuncture” OR “moxibustion” OR “TCM Five
Element” OR “massage” OR “Qigong” OR “Tai Chi”
OR “music therapy” OR “dietary therapy” OR “relax”
OR “hypnosis” OR “imagery” OR “psychology” OR
“psychosis” OR “cognitive therapy” OR “behavior
therapy” or “behavior intervention”) AND (“quality of
life” OR “effect”) AND (“China”). Fig. 4 summarizes
the flow of information that was used for selection
of high-quality clinical trials used in the final
meta-analysis.

Inclusion and exclusion criteria

Articles were further refined through a filtering
process based upon the following eligibility criteria:
(1) Participants: All subjects were adults aged
18 years or older who were formally diagnosed with
cancer of any type (solid and hematologic), any tumor
stage, any type of treatment mode and any time since
diagnosis. Cancer types were sub-grouped into 10
categories according to the International Classification
of Diseases-Version 10 (ICD-10). (2) Interventions:
PBIs were defined asnon-pharmacological approaches
and included TCM and non-TCM PBIs. TCM PBIs
were defined as only those that included acupuncture,
therapeutic Chinese massage, Tai Chi, Qigong, TCM
DS and TCM FEMI. In TCM DS, patients were given
individualized diet according to the properties of their

body, which were based on the Traditional Chinese
Medicine Five Elements Theory. While in TCM FEMI,
music were developed based on Traditional Chinese
Medicine Five Elements Theory, in contrast with
other light music. Non-TCMs included relaxation
training, cognitive behavioral therapy (CBT), music
therapy, guided imagery, psychotherapy and hypnosis,
individually or in combination. (3) Controls: No PBI
treatment (standard of care) and active (placebo)
control conditions were both considered. Studies
comparing two or more specific psycho-behavioral
interventions without the use of a control condition were
excluded. (4) Outcomes: The primary outcome was
health-related QoL post-treatment. In this paper, we used
QoL as defined by the World Health Organization as “the
individuals’ perceptions of their position in life in the
context of the culture and value systems in which they
live and in relation to their goals, expectations, standards
and concerns” [13]. The concept of health-related QoL
(HR QoL) encompasses those aspects that can be clearly
shown to affect health, either physical or mental [14]. In
this meta-analysis, the overall QoL in cancer patients was
measured by the Karnofsky Performance Score (KPS),
the Quality of Life Questionnaire Core-3 (QoL-C30) or
the Quality of Life Questionnaire for Chinese Cancer
Patients with Chemo-biotherapy (QLQ-CCC). Tools used
to evaluate specific physical aspects of QoL included
the Visual Analogue Scale (VAS), the Pittsburgh Sleep
Quality Index (PSQI) and the Piper Fatigue Scale.
Instruments for assessing psychological aspects of QoL
included theSelf-rating Anxiety Scale (SAS), Self-rating
Depression Scale (SDS) and the Profile of Mood States-
Short Form (POMS-SF). Secondary outcomes included
chemo-radiotherapy-induced side effects, the number of
T cells, NK cells and B cells post-surgery side effects
and other cancer related symptoms, including pain, fever,
fatigue and distress. (5) Studies: Only controlled trials
were considered, including randomized controlled trials
and 62 non-randomized clinical studies. This refinement
procedure yielded 288 articles. The references included
in this review can be found in the Appendix (online only).

Risk of bias assessment

Of the 288 articles reviewed, only high-quality
articles were included in the meta-analyses, as
determined using the modified Jadad scale [15]. Four
components associated with the risk of bias were
assessed: sequence generation, blinding, reason for
dropping out and allocation concealment. When the
RCT includes paper that offer only general comments
without a detailed description of randomization and
blinding, one point for each index was given. One point
was added when there was a detailed and appropriate
description. However, one point was deducted when
the description was inappropriate. When the specified
number and reasons for drop-outs by each subject group
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Figure 4: Flow chart illustrating the identification and screening of studies.

were provided, one point was given. When there were no
drop-outs, this was specifically stated. If the total score
was >2 points, the article was considered high quality
[15]. Among these papers, 191 were scored greater than
2. Of those, 67 studies employed similar evaluation

instruments that were sufficiently homogeneous to be
entered into the meta-analysis. These included 51non-
TCM PBIs and 16 TCM PBIs articles (Fig. 4). None of
the non-randomized clinical studies were entered into
the meta-analysis because their Jadad scores were <2.
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Documentation of study characteristics

All relevant information from the selected high-
quality studies was extracted, including clinical sample
characteristics, type and duration of PBIs, type of cancer,
stage of cancer, type of QoL outcomes and measurement
tools. All features were assessed by five independent
experts and any discrepancies between reviewers were
resolved by discussion.

Statistical methods

Original data from all of the studies were compiled
in Excel software. Statistical analyses were conducted
using Review Manager 5.0, which was supplied freely by
the Cochrane cooperation net for meta-analysis [16]. As
a first step, we calculated the effect size for each study to
represent the magnitude of the association between PBIs
and QoL. Individual effect sizes were then synthesized
to generate an overall effect size using a random or fixed
effects model, according to the heterogeneity level, and
weighted by the inverse of the variance. We used the effect
size Cohen’s d or Odds Ratio as the global effect size.
Variability among studies in a systematic review may be
termed heterogeneity. Heterogeneity was assessed using
Cochrane’s Q and I?, which calculated the proportion
of variation attributed to heterogeneity. I* < 25% was
considered low, 50% moderate and 75% high. If I* > 70%,
potential sources of heterogeneity were identified by
sensitivity analyses. This was performed by excluding
one study according to study quality and investigating
the influence of methodological quality of the combined
estimates [17]. Finally, subgroup analysis was performed
for categorical variables, comparing the pooled random
or fixed effect size with separate estimates of tau (t) for
each subgroup using the Z test [18]. The criterion for
significance was set as o = 0.05 for all analyses.

ACKNOWLEDGMENTS AND FUNDING

This work was supported by the China Central
Budget Recruitment Program of High-Level Overseas
Talent (GDW 201221022066 to Q. Liu), the National
Basic Research Program of China (973 Program:
No. 2012CB967000 to Q. Liu), the Program for
Changjiang Scholars and Innovative Research Team in
Universities (ITR 13049 to Q. Liu), a NIH grant (RO1
SUB UT00000712 to K.W. Kelley), the National Natural
Science Foundation of China (NNSF No. 81130040 to
Q. Liu and No. 81201686 to J. Xu), and the Liaoning
(NSF 2014029102 to Q. Liu).

CONFLICTS OF INTEREST

All authors declare that there are no conflicts of
interest.

REFERENCES

10.

11.

12.

13.

Hansel TT, Braunstein JB, Walker C, Blaser K,
Bruijnzeel PL, Virchow JC Jr., Virchow C Sr. Sputum
eosinophils from asthmatics express ICAM-1 and HLA-DR.
Clin Exp Immunol. 1991; 86:271-277.

LeCroy CW. Enhancing the delivery of effective mental
health services to children. Soc Work. 1992; 37:225-231.
Dahlquist LM, Busby SM, Slifer KJ, Tucker CL, Eischen S,
Hilley L, Sulc W. Distraction for children of different ages
who undergo repeated needle sticks. J Pediatr Oncol Nurs.
2002; 19:22-34.

Eremin O, Walker MB, Simpson E, Heys SD, Ah-See AK,
Hutcheon AW, Ogston KN, Sarkar TK, Segar A,
Walker
training and guided imagery in women with locally

LG. Immuno-modulatory effects of relaxation

advanced breast cancer undergoing multimodality therapy:
a randomised controlled trial. Breast. 2009; 18:17-25.

Nolan RP, Floras JS, Harvey PJ, Kamath MV, Picton PE,
Chessex C, Hiscock N, Powell J, Catt M, Hendrickx H,
Talbot D, Chen MH. Behavioral neurocardiac training in
hypertension: a randomized, controlled trial. Hypertension.
2010; 55:1033-1039.

Hawkes AL, Pakenham KI, Chambers SK, Patrao TA,
Courneya KS. Effects of a Multiple Health Behavior
Change Intervention for Colorectal Cancer Survivors on
Psychosocial Outcomes and Quality of Life: a Randomized
Controlled Trial. Ann Behav Med. 2014.

Andersen BL, Farrar WB, Golden-Kreutz D, Emery CF,
Glaser R, Crespin T, Carson WE. Distress reduction from
a psychological intervention contributes to improved health
for cancer patients. Brain Behav Immun. 2007; 21:953-961.

Henderson VP, Clemow L, Massion AO, Hurley TG,
Druker S, Hebert JR. The effects of mindfulness-based
stress reduction on psychosocial outcomes and quality of
life in early-stage breast cancer patients: a randomized trial.
Breast Cancer Res Treat. 2012; 131:99—-109.

van der Meulen IC, May AM, Ros WJ, Oosterom M,
Hordijk GJ, Koole R, de Leeuw JR. One-year effect of a
nurse-led psychosocial intervention on depressive symp-
toms in patients with head and neck cancer: a randomized
controlled trial. The Oncologist. 2013; 18:336-344.
Krischer MM, Xu P, Meade CD, Jacobsen PB. Self-
Administered Stress Management Training in Patients
Undergoing Radiotherapy. Journal of Clinical Oncology.
2007; 25:4657-4662.

Barnes PM, Bloom B, Nahin RL. Complementary and
alternative medicine use among adults and children: United
States, 2007. Natl Health Stat Report. 2008; 1-23.
NCCAM. http://nccamnihgov/health/whatiscam/chinese-
medhtm (home page on line).

Group TW. Development of the World Health Organization
WHOQOL-BREF quality of life assessment. Psychol Med.
1998; 28:551-558.

www.impactjournals.com/oncotarget

39736

Oncotarget



15.

16.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Mielenz T, Jackson E, Currey S, DeVellis R, Callahan LF.
Psychometric properties of the Centers for Disease Control
and Prevention Health-Related Quality of Life (CDC
HRQOL) items in adults with arthritis. Health Qual Life
Outcomes. 2006; 4:66.

Chung JH, Lee JW, Jo JK, Kim KS, Lee SW. A Quality
Analysis of Randomized Controlled Trials about Erectile
Dysfunction. World J Mens Health. 2013; 31:157.

Cochrane Organization. www.cochrane.org/cochrane/hbook.
htm. (On line).
Higgins JP, Thompson SG, Deeks JJ, Altman DG.
Measuring inconsistency in meta-analyses. BMJ. 2003;
327:557-560.

Viechtbauer W. Conducting Meta-Analyses in R with the
metafor Package. J Stat Softw. 2010; 36:1-48.

Li Z, Zhu H. Treatment of Advanced Ovarian Cancer
based on Dietary Supplements of Traditional Chinese
Medicine Combined with Chemotherapy. Chinese Journal
of Experimental Traditional Medical Formulae. 2012;
18:332-336.

Jiang MY. Influence of shadowboxing on improving
cancer-related fatigue and sleeping quality of patients with
advanced lung cancer. Chinese Nursing Reserch. 2013;
27:420-421.

Qiang WM, Dong FQ, Yan L, Chen YH, Tang L.
Comparison of two different exercise program in breast
cancer patients after postoperative adjuvant chemotherapy.
Chinese Journal of Nursing. 2011; 46:537-540.

Wang G, Yu X, Feng M. Effect of synthesizes recovery
nursing on pafients after stomach cancer surgery. Chin J
Mod Nurs. 2011; 17.

Yu JF, Lu HZ, Zhu H. Tai chi chuan in the clinical appli-
cation of gynecologic malignant cancer Modern Nursing.
2005; 11.

Wang Y, Sun X. Different exercise on breast cancer patients
postoperative upper limb function and the influence of the
quality of life. Chin J Phys Rebabil. 2012; 34:64—66.

Lu HZ. Tai chi improves insomnia of cancer patients
Chinese Journal of Nursing. 2002; 37:799.

Huang Y, Yang X, Yang Q. Effect of traditional Chinese
medicine five dements music On cancer-related fatigue
of chemotherapy patients. Chin J Mod Nurs. 2012;
18:1412—-1414.

Xiang C, Guo Q, Liao J. Effect of therapy of Traditional
Chinese Medicine five element music and electroacupunc-
ture on the depression levels of cancer patients. Chinese
Journal of Nursing. 2006; 41:969-972.

Liao J, Yang Y, Wang W, Xiang C, Guo Q. Effect of
Traditional Chinese Medicine five elements music therapy
on quality of life for advanced cancer.

Chen Z, Meng Z, Milbury K, Bei W, Zhang Y, Thornton B,
Liao Z, Wei Q, Chen J, Guo X, Liu L, McQuade J,
Kirschbaum C, Cohen L. Qigong improves quality of
life in women undergoing radiotherapy for breast cancer:

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

results of a randomized controlled trial. Cancer. 2013;
119:1690-1698.

Balk J, Day R, Rosenzweig M, Beriwal S. Pilot, random-
ized, modified, double-blind, placebo-controlled trial of
acupuncture for cancer-related fatigue. J Soc Integr Oncol.
2009; 7:4-11.

Deng G, Chan Y, Sjoberg D, Vickers A, Yeung KS,
Kris M, Straus D, Cassileth B. Acupuncture for the treat-
ment of post-chemotherapy chronic fatigue: a randomized,
blinded, sham-controlled trial. Support Care Cancer. 2013;
21:1735-1741.

Johnston MF, Hays RD, Subramanian SK, Elashoff RM,
Axe EK, LiJJ, Kim I, Vargas RB, Lee J, Yang L, Hui KK.
Patient education integrated with acupuncture for relief of
cancer-related fatigue randomized controlled feasibility
study. BMC Complement Altern Med. 2011; 11:49.

Dean-Clower E, Doherty-Gilman AM, Keshaviah A, Baker F,
Kaw C, Lu W, Manola J, Penson RT, Matulonis UA,
Rosenthal DS. Acupuncture as palliative therapy for physical
symptoms and quality of life for advanced cancer patients.
Integr Cancer Ther. 2010; 9:158-167.

Sniezek DP, Siddiqui 1J. Acupuncture for Treating Anxiety
and Depression in Women: A Clinical Systematic Review.
Med Acupunct. 2013; 25:164-172.

Walker EM, Rodriguez Al, Kohn B, Ball RM, Pegg J,
Pocock JR, Nunez R, Peterson E, Jakary S, Levine RA.
Acupuncture versus venlafaxine for the management of
vasomotor symptoms in patients with hormone receptor-
positive breast cancer: a randomized controlled trial. J Clin
Oncol. 2010; 28:634—640.

Coggrave M, Norton C. Management of faecal incontinence
and constipation in adults with central neurological dis-
eases. Cochrane Database Syst Rev. 2013; 12:CD002115.

Jeon SY, Jung HM. [The effects of abdominal meridian
massage on constipation among CVA patients]. Taehan
Kanho Hakhoe Chi. 2005; 35:135-142.

Lamas K, Lindholm L, Stenlund H, Engstrom B,
Jacobsson C. Effects of abdominal massage in management
of constipation—a randomized controlled trial. Int J Nurs
Stud. 2009; 46:759-767.

Campo RA, O’Connor K, Light KC, Nakamura Y,
Lipschitz DL, LaStayo PC, Pappas L, Boucher K, Irwin MR,
Agarwal N, Kinney AY. Feasibility and acceptability of a Tai
Chi Chih randomized controlled trial in senior female cancer
survivors. Integr Cancer Ther. 2013; 12:464-474.

Irwin MR, Olmstead R, Motivala SJ. Improving sleep
quality in older adults with moderate sleep complaints:
A randomized controlled trial of Tai Chi Chih. Sleep. 2008;
31:1001-1008.

Lavretsky H, Alstein LL, Olmstead RE, Ercoli LM,
Riparetti-Brown M, Cyr NS, Irwin MR. Complementary use
of'tai chi chih augments escitalopram treatment of geriatric
depression: a randomized controlled trial. Am J Geriatr
Psychiatry. 2011; 19:839-850.

WWw

.impactjournals.com/oncotarget

39737

Oncotarget



42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Mishra SI, Scherer RW, Geigle PM, Berlanstein DR,
Topaloglu O, Gotay CC, Snyder C. Exercise interven-
tions on health-related quality of life for cancer survivors.
Cochrane Database Syst Rev. 2012; 8:CD007566.

Zeng Y, Luo T, Xie H, Huang M, Cheng AS. Health ben-
efits of qigong or tai chi for cancer patients: a systematic
review and meta-analyses. Complement Ther Med. 2014;
22:173-186.

Yeh ML, Lee TI, Chen HH, Chao TY. The influences of
Chan-Chuang qi-gong therapy on complete blood cell
counts in breast cancer patients treated with chemotherapy.
Cancer Nurs. 2006; 29:149—155.

Yan X, Shen H, Jiang H, Zhang C, Hu D, Wang J, Wu X.
External Qi of Yan Xin Qigong differentially regulates the
Akt and extracellular signal-regulated kinase pathways and
is cytotoxic to cancer cells but not to normal cells. Int J
Biochem Cell Biol. 2006; 38:2102-2113.

Janelsins MC, Davis PG, Wideman L, Katula JA, Sprod LK,
Peppone LJ, Palesh OG, Heckler CE, Williams JP,
Morrow GR, Mustian KM. Effects of Tai Chi Chuan on
insulin and cytokine levels in a randomized controlled
pilot study on breast cancer survivors. Clin Breast Cancer.
2011; 11:161-170.

Legge MF. Music for health: the five elements tonal system.
IEEE Eng Med Biol Mag. 1999; 18:80-88.

Bradt J, Dileo C, Grocke D, Magill L. Music interven-
tions for improving psychological and physical outcomes
in cancer patients. Cochrane Database Syst Rev. 2011;
:CD006911.

Osborn RL, Demoncada AC, Feuerstein M. Psychosocial
interventions for depression, anxiety, and quality of life
in cancer survivors: meta-analyses. Int J Psychiatry Med.
2006; 36:13-34.

Zhang J, Yang KH, Tian JH, Wang CM. Effects of yoga
on psychologic function and quality of life in women with
breast cancer: a meta-analysis of randomized controlled
trials. J Altern Complement Med. 2012; 18:994-1002.

Meric-Bernstam F, Farhangfar C, Mendelsohn J, Mills GB.
Building a personalized medicine infrastructure at a major
cancer center. J Clin Oncol. 2013; 31:1849-1857.

Bower JE, Ganz PA, Irwin MR, Kwan L, Breen EC,
Cole SW. Inflammation and behavioral symptoms after
breast cancer treatment: do fatigue, depression, and sleep
disturbance share a common underlying mechanism? J Clin
Oncol. 2011; 29:3517-3522.

Cleeland CS, Zhao F, Chang VT, Sloan JA, O’Mara AM,
Gilman PB, Weiss M, Mendoza TR, Lee JW, Fisch MJ.
The symptom burden of cancer: Evidence for a core set
of cancer-related and treatment-related symptoms from
the Eastern Cooperative Oncology Group Symptom
Outcomes and Practice Patterns study. Cancer. 2013;
119:4333-4340.

Freise H HK. Risks and benefits of thoracic epidural
anaesthesia. Br J Anaesth. 2011; 107:859-868.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Rodgers A, Walker N, Schug S, McKee A, Kehlet H,
van Zundert A, Sage D, Futter M, Saville G, Clark T,
MacMahon S. Reduction of postoperative mortality and
morbidity with epidural or spinal anaesthesia: results from
overview of randomised trials. BMJ. 2000; 321:1493.

Lang EV, Benotsch EG, Fick LJ, Lutgendorf S,
Berbaum ML, Berbaum KS, Logan H, Spiegel D.
Adjunctive non-pharmacological analgesia for invasive
medical procedures: a randomised trial. Lancet. 2000;
355:1486-1490.

de Gramont A, Bosset JF, Milan C, Rougier P, Bouche O,
Etienne PL, Morvan F, Louvet C, Guillot T, Francois E,
Bedenne L. Randomized trial comparing monthly low-dose
leucovorin and fluorouracil bolus with bimonthly high-dose
leucovorin and fluorouracil bolus plus continuous infusion
for advanced colorectal cancer: a French intergroup study.
J Clin Oncol. 1997; 15:808-815.

Wadler S, Benson AB 3rd, Engelking C, Catalano R, Field M,
Kornblau SM, Mitchell E, Rubin J, Trotta P, Vokes E.
Recommended guidelines for the treatment of chemotherapy-
induced diarrhea. J Clin Oncol. 1998; 16:3169-3178.

Ho YH, Low D, Goh HS. Bowel function survey after
segmental colorectal resections. Dis Colon Rectum. 1996;
39:307-310.

Theodoropoulos GE, Papanikolaou IG, Karantanos T,
Zografos G. Post-colectomy assessment of gastrointestinal
function: a prospective study on colorectal cancer patients.
Tech Coloproctol. 2013; 17:525-536.

Paskett ED, Alfano CM, Davidson MA, Andersen BL,
Naughton MJ, Sherman A, McDonald PG, Hays J. Breast
cancer survivors’ health-related quality of life : racial
differences and comparisons with noncancer controls.
Cancer. 2008; 113:3222-3230.

Ahlberg K, Ekman T, Gaston-Johansson F, Mock V.
Assessment and management of cancer-related fatigue in
adults. Lancet. 2003; 362:640-650.

Blesch KS, Paice JA, Wickham R, Harte N, Schnoor DK,
Purl S, Rehwalt M, Kopp PL, Manson S, Coveny SB et al.
Correlates of fatigue in people with breast or lung cancer.
Oncol Nurs Forum. 1991; 18:81-87.

Bruera E, Yennurajalingam S. Challenge of managing
cancer-related fatigue. J Clin Oncol. 2010; 28:3671-3672.

Weis J. Cancer-related fatigue: prevalence, assessment and
treatment strategies. Expert Rev Pharmacoecon Outcomes
Res. 2011; 11:441-446.

Bower JE, Ganz PA, Desmond KA, Rowland JH,
Meyerowitz BE, Belin TR. Fatigue in breast cancer
survivors: occurrence, correlates, and impact on quality of
life. J Clin Oncol. 2000; 18:743-753.

Fallowfield L, Ratcliffe D, Jenkins V, Saul J. Psychiatric
morbidity and its recognition by doctors in patients with
cancer Br J Cancer. 2001; 84:1011-1015.

Hollingworth W, Metcalfe C, Mancero S, Harris S,
Campbell R, Biddle L, McKell-Redwood D, Brennan J. Are

WWw

.impactjournals.com/oncotarget

39738

Oncotarget



69.

70.

Needs Assessments Cost Effective in Reducing Distress
Among Patients With Cancer? A Randomized Controlled
Trial Using the Distress Thermometer and Problem List.
J Clin Oncol. 2013; 31:3631-3638.

Chan K, Poon J, Poon SK, Jiang M, Lu A. An Overview
on Evidence-Based Medicine and Medical Informatics in
Traditional Chinese Medicine Practice. Data Analytics
for Traditional Chinese Medicine Research: Springer).
2014; 227-248.

Epplein M, Zheng Y, Zheng W, Chen Z, Gu K, Penson D,
Lu W, Shu XO. Quality of life after breast cancer diagnosis
and survival. J Clin Oncol. 2011; 29:406—412.

71.

72.

Giese-Davis J, Collie K, Rancourt KM, Neri E
Kraemer HC, Spiegel D. Decrease in depression symptoms

]

is associated with longer survival in patients with metastatic
breast cancer: a secondary analysis. J Clin Oncol. 2011;
29:413-420.

Temel JS, Greer JA, Muzikansky A, Gallagher ER,
Admane S, Jackson VA, Dahlin CM, Blinderman CD,
Jacobsen J, Pirl WF, Billings JA, Lynch TJ. Early palliative
care for patients with metastatic non-small-cell lung cancer.
N Engl ] Med. 2010; 363:733-742.

www.impactjournals.com/oncotarget

39739

Oncotarget



