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Abstract
Background: Fatigue is one of the most prevalent and debilitating symptoms of major depressive disorder (MDD). The effective
management of depression-related fatigue has an important impact on the patient’s abilities, functioning, and quality of life (QOL).
Moxibustion has been widely used in Traditional Chinese Medicine to manage fatigue. Recent studies have also demonstrated that
moxibustion is effective for treating cancer-related fatigue and chronic fatigue syndrome. However, there is not sufficient data
supporting the effect of moxibustion for depression-related fatigue. Therefore, this randomized, assessor-blinded, wait-list controlled
trial is designed to evaluate the effectiveness, safety, and feasibility of moxibustion treatment for depression-related fatigue.

Methods: One hundred and seventy-six participants who meet the diagnostic criteria for depression in the International
Classification of Diseases, tenth revision (ICD-10), and who also have a score of ≥1 on the 13th item of the Hamilton Depression
Rating Scale-17 (HAMD-17), will be enrolled. At study entry, participants will undergo anti-depressant treatment for at least 1 month.
Then those who still have a score of ≥1 on the 13th item of the HAMD-17 will be randomly allocated to either a moxibustion group or
wait-list control group in a ratio of 1:1. Anti-depressants will be provided for both groups during the whole process of the study
period. Participants in the moxibustion group will undergo 14 sessions of moxibustion (over 2 weeks) with anti-depressant treatment,
and participants in the wait-list control group will receive only anti-depressant treatment. Subsequently, participants in the
moxibustion group will be followed-up for 4 weeks. The primary outcome measure will be the Fatigue Severity Scale (FSS). The
secondary outcome measure will be the HAMD-17. Safety will be assessed by monitoring adverse events during the study. Trial
feasibility will also be assessed in this study.

Discussion: The results of this study may provide evidence for the efficacy of moxibustion as an adjunct to antidepressants for
depression-related fatigue, and promote a more widespread foundation for the selection of moxibustion in the clinical setting as well
as for future research in moxibustion therapy.

Trial registration: This study protocol was registered at the Chinese Clinical Trial Registry (ChiCTR1800016905).

Abbreviations: AEs = adverse events, CRF = case report form, FSS = Fatigue Severity Scale, HAMD-17 = Hamilton Depression
Rating Scale-17, ICD-10 = International Classification of Diseases, tenth revision, ITT = intent-to-treat, MDD = major depressive
disorder, PP = per-protocol, QOL = quality of life, TCM = Traditional Chinese Medicine.
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1. Introduction

Major depressive disorder (MDD) is recognized as one of the
most disabling medical conditions, affecting approximately 322
million people worldwide.[1] Moreover, it is estimated to become
the second leading cause of global burden of disease by 2030.[2]

Among the many symptoms of MDD, fatigue is one of the most
prevalent and debilitating symptoms,[3–5] and occurs in more
than 90% of patients.[6] It is characterized by an overwhelming
and persistent sense of tiredness, weakness or exhaustion and
decreased capacity for mental and physical work.[7] Fatigue has
been shown to be a most prominent and bothersome residual
symptom of depression and may persist in approximately 20–
38% of patients who have achieved remission.[8]

Depression-related fatigue is observed in depression patients
with various clinical statuses. It occurs prodromal to a depressive
episode, within the course of a major depressive episode, as a
residual symptom even when other depressive symptoms have
remitted, or as a treatment-emergent side effect.[6] Fatigue in
patients with depression is most strongly associated with impaired
work and social functioning,[9,10] diminished health-related
quality of life (QOL), and disability.[4,6,11] Furthermore, residual
fatigue is contributed to be a major risk factor for chronicity and
relapse.[12] In fact, physical impairment anddisability fromchronic
fatigue and its negative economic consequences can cause direct
and indirect costs of 17 and 24 billion dollars annually.[13]

The mechanism of depression-related fatigue has not yet been
fully elucidated, but it has been reported to be associated with the
dysregulation of neurotransmitters, such as norepinephrine,
dopamine, acetylcholine, histamine, and serotonin in the
cortex,[14,15] a reduction of neuronal activity in prefrontal
cortex,[16] the dysregulation of the hypothalamic-pituitary-
adrenal axis,[17] and a dysfunction of the neuroimmune system
including inflammatory cytokines.[18]

Several pharmacological agents, such as venlafaxine, bupro-
pion, fluoxetine, and sertraline have been proposed to be the first-
line treatment for depressed patients with prominent fatigue.[14,19]

In addition, combining stimulants ormodafinil with these first-line
treatments may provide a better effect in improving fatigue
symptoms.[20] However, at present no current Food and Drug
Administration-approved treatments are available for fatigue.[19]

Therefore, more effective and safe alternative therapies for
depression-related fatigue are needed byboth patients and doctors.
Moxibustion, a modality of traditional acupuncture, is an

external therapy that involves burning herbal preparations
containing Artemisia vulgaris (mugwort) on or above the skin at
acupoints, to warm them and alleviate symptoms.[21–24] Moxibus-
tion has been widely used for the prevention and treatment of
various disorders in China formore than 2500 years,[25,26] and has
been especially applied to those who experience fatigue or similar
conditions.[26] Evidence from modern scientific studies also has
demonstrated that moxibustion may be safe and effective for
managing chronic fatigue syndrome,[27,28] cancer-related fa-
tigue,[29,30] and exercise-induced fatigue.[31] The exactmechanisms
by which moxibustion appears to improve fatigue has not yet been
fully understood. However, its mechanism has been reported to be
related to changes of cytokine production,[32] and improvement of
inflammation,[33] regulation of the hypothalamic-pituitary-adrenal
axis, upregulating hippocampal progranulin expression,[34] and
reduction of oxidative damage.[27,35]

Although moxibustion has empirically been used for alleviat-
ing depression-related fatigue, to the best of our knowledge, there
2

are no comprehensive clinical studies concerning the effects of
moxibustion for the treatment of fatigue in patients with
depression so far, underscoring the need for well-designed
clinical trials to provide evidence for moxibustion in treatment of
fatigue in depression patients, to improve function and QOL in
the depression patients.
Since, previous research showed that moxibustion had good

treatment effects on chronic fatigue syndrome, cancer related
fatigue and exercise-induced fatigue, we hypothesized that
moxibustion on depression-related fatigue will also have positive
therapeutic effects. Therefore, this study is designed to investigate
the effectiveness, safety, and feasibility of moxibustion treatment
on depression-related fatigue.
2. Methods

2.1. Design and setting

A prospective, randomized, wait-list controlled, trial was
designed with cooperation between Beijing University of Chinese
Medicine and Peking University Sixth Hospital and will be
conducted in an outpatient department of Peking University Sixth
Hospital, China, from June 2018 until December 2020. One
hundred and seventy-six participants who meet the diagnostic
criteria for depression in the International Classification of
Diseases, tenth revision (ICD-10),[36] and who also have the score
of ≥1 on the 13th item of the Hamilton Depression Rating Scale-
17 (HAMD-17), will be enrolled. At study entry, participants will
undergo antidepressant treatment for at least one month. Then,
those who still have a score of ≥1 on the 13th item of the HAMD-
17 will be randomly allocated to either a moxibustion group or
wait-list control group in a ratio of 1:1. Anti-depressants will be
provided for both groups during the whole process of the study
period. Participants in the moxibustion group will undergo 14
sessions of moxibustion (over 2 weeks) with anti-depressant
treatment, while participants in the wait-list control group will
receive only anti-depressant treatment. Subsequently, the moxi-
bustion group will be followed up for 4 weeks. The flowchart of
this trial is shown in Figure 1.
This study protocol has been approved by the Medical Ethics

Committee Board of the Peking University Sixth Hospital (ethical
approval number: 2018-13) and will be performed according to
the guidance and principles of the Declaration of Helsinki.
Informed written consent will be obtained from all of the
participants before randomization.
2.2. Participants

Participants will be recruited from the Peking University Sixth
Hospital through multimodal strategies, including outpatient
clinics of the Peking University Sixth Hospital, posters on notice
boards in this hospital with recruitment notices on the flyers, and
social media (WeChat). Every potential participant with interest
in the study will undergo a basic evaluation. Those who decide to
participate, satisfy all the inclusion criteria, and provide written
informed consent will be enrolled and will undergo further
evaluation by psychiatrist and antidepressant treatment. Partic-
ipants will return the next month for randomization if they still
have a score of ≥1 on the 13th item of the HAMD-17.

2.2.1. Sample size. In this study, the sample size was calculated
according to effective rate using PASS 11 software. It is generally
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Figure 1. Flowchart of this study.
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considered that the difficulty in the treatment of fatigue
symptoms is not lower than the average difficulty in treatment
of all depression symptoms. Therefore, based on clinical
experience and literature review,[37,38] it is estimated that the
success rates of anti-depressants and moxibustion on fatigue
symptoms, are expected to be 50% and 80% respectively. With a
1% significance level (a=0.01) and 90% power (1�b=0.9),
and two group samples in a ratio of 1:1, the sample size was
calculated to be 73. Considering a 20% drop-out rate, 88
participants are needed per group. In conclusion, a total of 176
participants are required in this trial.

2.2.2. Inclusion criteria. Patients will be included if
(1)
 they are aged between 18 and 60 years,

(2)
 they fulfill the diagnostic criteria for depression in the ICD-

10,[36] including a single or recurrent episode,
3

(3)
 they have a score of ≥1 on the 13th item of the Hamilton
Depression Rating Scale (HAMD-17), and
(4)
 they also provide written informed consent.

2.2.3. Exclusion criteria. Participants will be excluded if they
(1)
 have a diagnosis of any Axial 1 disorder in ICD-10 other than
depression,
(2)
 have brain organic diseases, mental retardation, or a history
of head trauma with a loss of consciousness for more than 5
minutes,
(3)
 have a current significant risk of suicide or serious agitation,

(4)
 have a history of receiving moxibustion treatment within the

last 6 months, or

(5)
 women who are pregnant, lactating, or planning to become

pregnant within the next 3 months.

http://www.md-journal.com
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2.2.4. Withdraw criteria. Participants could withdraw from the
study at any time due to any reason. This decision will not affect
their treatment. Moreover, participants who have developed
severe adverse events (AEs) will withdraw from the study and
they will be monitored until its resolution.

2.3. Randomization

Eligible participants will be randomized in a 1:1 ratio to either
a moxibustion group or wait-list control group by the Clinical
Pharmacological Center of Peking University Sixth Hospital,
using a computer-generated random allocation sequence in
SPSS 20.0 software (IBM, Armonk, NY). The allocation
sequence will be concealed from the researchers in sealed and
sequentially numbered opaque envelopes and kept in a double-
locked cabinet. The practitioners will open the envelopes and
allocate the participants who meet the eligibility criteria after
signing an informed consent and completing all baseline
assessments. This procedure will ensure adequate randomiza-
tion concealment.

2.4. Blinding

In this study, it is not feasible to blind the practitioner and
participants due to the unique nature of moxibustion treatment.
But treatment and evaluation will be performed independently.
And outcome assessors, data collectors as well as the statistician
will be blinded to group allocation throughout the study.

2.5. Interventions

During the treatment process, all participants regardless of
their assignment will receive anti-depressant treatment.
Participants who start a new regimen during the study period
Figure 2. Apparatus-typemoxibustion and location of acupoints. (A) From left to rig
moxa cone is fastened onto the cap by the magnet and rubberized fabric is covered
and RN4.

4

that might affect their fatigue severity, will be excluded from
the study.

2.5.1. Moxibustion group. Participants in this groupwill receive
anti-depressant treatment and 14 sessions of moxibustion
treatment (over 2 weeks). Apparatus-type moxibustion (Chongq-
ing Happyall Medical Equipment Co., Ltd., specification, BX-
A002) will be conducted at two acupoints on the conception
vessel meridian, Danzhong (RN17) (located on the anterior
midline, on the level of the 4th intercostal space) and Guanyuan
(RN 4) (located 3cm below the center of the umbilicus) for about
20minutes every day for 2 weeks with the patients lying in supine
position. These points were selected according to the clinical
experiences of a responsible researcher and literature
reviews.[27,30] The moxibustion apparatus composed of the
moxibustion cylinder, cap, moxa cone, and medical rubberized
fabric. The base of the cylinder has tiny holes that acts as a heat
channel. During the operation, an ignited moxa cone will be
inserted and fastened onto the cap by amagnet. Then, the capwill
be assembled with the cylinder. Finally, the cylinder will be fixed
on the acupoint by rubberized fabric. The moxibustion
temperature can be controlled by adjusting the air inlet size
through horizontal rotation or by lifting the cap up. The
apparatus-type moxibustion and location of acupoints are shown
in Figure 2.
Moxibustion treatment will be conducted by a licensed

Chinese Medicine doctor with more than 10 years of clinical
experience to enhance the doctor’s adherence to the study
protocol and safety in the application of moxibustion.

2.5.2. Wait-list control group. Participants in the wait-list
control group will not receive moxibustion treatment during the
treatment period. They will maintain their usual anti-depressant
treatment.
ht, medical rubberized fabric, moxa cone, moxibustion cylinder, and cap; (B) the
onto the moxibustion cylinder; (C) assembled device; (D): location of the RN17
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Figure 3. Study timeline. T-4=study entry, T0=baseline, T1=mid-treatment, T2=post-treatment, T3 and T4= follow-up assessment, R= randomization.
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2.6. Follow-up

Only participants in the moxibustion group will be followed-up
for 4 weeks (the timeline of this study is shown in Fig. 3).
In this study it is not possible to compare the effects of a

moxibustion treatment group and a wait-list control group
throughout the whole process of the study, since the deprivation
of medicine from patients for a long time would be regarded as
unethical and may reduce the compliance of patients as well.
Long-term waiting may also lead to drop out. For these reasons,
moxibustion treatment will be offered to the wait-list control
group, after 2 weeks of waiting, and participants will be
evaluated and followed-up exactly in the same manner as the
moxibustion group. However, the moxibustion treatment that
was offered to the wait-list control group will not be included in
the statistical analysis regarding treatment efficacy, and solely the
first phase of this study will serve to statistically compare the
efficacy of the moxibustion group to wait-list control group.

2.7. Outcome measures

At the study entry, baseline data questionnaires including
Demographic characteristic, Traditional Chinese Medicine
(TCM) pattern identification, etc, will be carefully recorded.
All outcome measures and questionnaires will be assessed by
assessors and data collectors blinded to the group allocations.
The schedule of enrollment, intervention, and assessments are

shown in Table 1.
Table 1

Schedule of enrollment, intervention, and assessments.

Enrollment Allocation

Time-point T-4 T0

Enrollment:
Eligibility screen � �
Demographic characteristic �
TCM pattern identification �
Informed consent �
Allocation �

Intervention:
Anti-depressant
Moxibustion treatment
Waiting

Assessments:
FSS values � �
HAMD-17 scale � �

FSS= Fatigue Severity Scale, HAMD-17=Hamilton Depression Rating Scale, T0=baseline (week 0), T1=
6), T-4= study entry (week -4), TCM=Traditional Chinese Medicine.
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2.7.1. Primary outcome measure. The severity of fatigue will
be measured by the Fatigue Severity Scale (FSS), which is the most
widely used unidimensional fatigue measure that was initially
validated in patient groups with multiple sclerosis and systematic
lupus erythematosus.[39]Moreover, it also is themost widely used
fatigue measure inMDD patients and its psychometric properties
have been confirmed in MDD patients.[40] The FSS is a self-
reported nine-item questionnaire, that assess fatigue severity and
functionality during the past week. Each item is rated on a 7-point
Likert scale according to their level of agreement with the given
item from 1 (strongly disagree) to 7 (strongly agree). The overall
score is the mean of all items’ scores. This FSS will be
implemented at baseline, in the 1st and 2nd week after starting
treatment, as well as in the moxibustion group’s 2nd and 4th week
after the end of treatment (week 4 and 6).

2.7.2. Secondary outcome measure

2.7.2.1. Hamilton Depression Rating Scale-17. The assessment
of depressive status will be executed with the HAMD-17.[41] The
HAMD-17 is the most widely used clinician-administered
depression assessment scale and is comprised of 17 items with
a three- or five-point scale. Scores will be interpreted as follows: 0
to 7, normal or in clinical remission; 8 to 17, mild depression; 18
to 24, moderate depression; and 25 or over, severe depression.
Patients will be assessed with this scale at baseline and at the end
of treatment (week 2), as well as in the moxibustion group 4
weeks after the end of treatment (week 6).
Study period

Post-allocation Follow up

T1 T2 T3 T4

� � � �
� �

mid-treatment (week 1), T2=posttreatment (week 2), T3 and T4= follow-up assessment (week 4 and

http://www.md-journal.com
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2.7.2.2. Safety assessment. To evaluate safety, we will assess
the occurrence of AEs related to moxibustion treatment during
the study period. All patients will be assessed for signs and/or
reports of local and systemic AEs in every visit. The severity of
each AE will be classified to mild, moderate, or severe according
to Spilker AE classification.[42] All AEs that will be reported by
patients and researchers will be recorded in the case report form
(CRF) and will be monitored until resolution.

2.7.2.3. Feasibility assessment. Themoxibustion treatment will
be considered a feasible intervention for patients with depression-
related fatigue if at least half of the patients who will be referred
to the research center and who have met the eligibility criteria
would agree to participate in the study and if the drop-out rate is
less than one third.
2.8. Data management and quality control

The researchers will be required to follow the requirements of
approval protocol and fill all relevant information of the CRF in a
timely and accurate manner. The responsible researcher will
monitor the clinical trial and quality of the study. The recruitment
status, the written informed consent documents, intervention
procedures, record of the CRF, timelines of data collection and
overall trial progress will be checked by regular monitoring.
2.9. Statistical analysis

Statistical analysis will be performed with the use of SPSS 20.0
software (IBM, Armonk, NY) by the statistician, who is
independent from the research team and blinded from the
groups allocation. The clinical effects of moxibustion on
depression related fatigue will be analyzed on an intent-to-treat
(ITT) approach. Sensitivity analysis will be conducted to compare
the results of the ITT analysis with those of per-protocol (PP)
analysis. The PP analysis will include participants who complete
at least 80% of the intervention and are assessed for all outcome
measures.
Demographic characteristics of participants and baseline

measurements of variables will be presented. Continuous data
will be reported as mean (standard deviation), while categorical
data will be reported as frequencies (percentages). Median and
95% confidence intervals will also be provided if necessary.
Repeated measures analysis of variance (ANOVA) will be used
for the analysis of variables, which will be measured at several
different times. Other variables will be assessed by using one-way
analysis of variance (ANOVA) or non-parametric Mann–
Whitney U test, as appropriate. Paired samples or non-
parametric Wilcoxon signed rank tests will be used for the
assessment of data in each group. Subgroup analyses will be
conducted to determine whether there are significant differences
in the responses to moxibustion treatment base on the pre-
treatment TCM patterns, or severity of fatigue. P-values lower
than .05 will be considered statistically significant in this study.
3. Discussion

Fatigue is one of the most prevalent and debilitating symptoms of
MDD[3–5] and impairs patients’ functioning, abilities and
QOL,[4,9,10] and causes a considerable financial burden for
society.[13] Therefore, this study is designed to assess the efficacy,
safety and feasibility of moxibustion treatment for patients with
6

depression-related fatigue, to develop a comprehensive treatment
plan.
3.1. Specific fatigue quantifiable scale is necessary for
efficacy measures

Fatigue is a complex, multidimensional and subjective experi-
ence. Although it is often associated with depression, it is
unknown whether it is a distinct entity from depression or
whether it can be separately evaluated,[43] which makes a number
of assessment challenges.
The complementary use of a fatigue-specific assessment and

depression rating scale will provide more advantageous infor-
mation in the assessment of depression-related fatigue. Therefore,
in this study, the FSSwill be used as the primary outcomemeasure
to comprehensively assess the symptom of fatigue and the
depression status of patients will also be assessed by changes in
the HAMD-17 score, which is the study’s secondary outcome
measure. Studies of fatigue measurement scales have shown that
the FSS is the most commonly used fatigue specific question-
naire.[44] Moreover, it is the most widely used fatigue measure in
MDD patients and its psychometric properties have been
confirmed useful in the evaluation of MDD patients as well.[40]

To ensure the stability of data acquisition, the same psychiatrist
will assess patients at each point in time.
3.2. The influence of Traditional Chinese Medicine
patterns on the therapeutic efficacy of moxibustion

The origin ofmoxibustion can be traced back to the clan commune
period of the primitive society in China, with gradual replenish-
ment and development in each generation, moxibustion is now
widely applied in treating a great rangeofdiseases.[45] According to
TCM, moxibustion is a better option for patients who are
categorized into a cold or deficiency pattern.[26] In this study,
participants will also be categorized according to their signs and
symptoms into patterns such as cold or hot and as deficiency or
excess.Wewill conduct a subgroupanalysisbasedon the identified
pattern to determine how pre-treatment patterns influence the
therapeutic response of moxibustion. The results of the study will
help to explore the clinical value of TCM theory concepts and
identify patients who are suited for moxibustion therapy.
3.3. Advantages

To the best of our knowledge, this trial will be the first study
protocol designed to assess the anti-fatigue effect of moxibustion
in patients with depression. Given its potential effect, simplicity of
application and low cost, moxibustion may be a valuable
adjuvant treatment option for many people with depression-
related fatigue. Moreover, this method may be especially
appealing to patients who do not like the needle penetration
sensation associated with acupuncture. The strengths in
methodology, including rigorous randomization, and assessors,
data collectors and the statistician-blinded, will guarantee the
quality of this study. We hope that our data provides a baseline
data in this aspect.
3.4. Limitations

The main limitation of this study is a lack of objective indicators
for assessing the level of fatigue. Especially because fatigue itself is



Iravani et al. Medicine (2020) 99:7 www.md-journal.com
a subjective feeling of the patient, and there is currently no valid
and reliable method to objectively evaluate it. Secondly, the lack
of a long-term follow-up period in our study makes it impossible
to assess the long-term effects of moxibustion on depression-
related fatigue. Thirdly, it is not possible to compare the effects of
moxibustion on the wait-list control group throughout the whole
process of the study,, since depriving the patients of medicine for
a long-time would be regarded as unethical and would reduce the
compliance of patients as well. Finally, although the purpose of
this trial is to compare the overall effect of moxibustion to a wait-
list control group for depression-related fatigue, a lack of a sham
moxibustion group as control may reduce the power of our study
to verify the efficacy of moxibustion to a certain degree.
Despite these limitations, the results of this study may provide

evidence for the efficacy of moxibustion as an adjunct to
antidepressants for depression-related fatigue, and promote a
more widespread foundation for the selection of moxibustion in
the clinical setting as well as for future research in moxibustion
therapy.
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