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Abstract: Chronic obstructive pulmonary disease (COPD) is a respiratory disease characterized by
the presence of chronic airflow obstruction. Previous studies have evaluated the effect of acupuncture
treatment (AT) in patients with COPD. Nevertheless, these studies show a great deal of heterogeneity
in treatment protocols, having sample sizes that are too small to estimate and clarify effect size
and heterogeneity in patients’ baseline. The aim of this study is to evaluate the effectiveness of
acupuncture on quality of life, functional performance, dyspnea, and pulmonary function in patients
with COPD. As such, patients will go through the following three phases: Phase I–pretreatment:
period of subject selection and inclusion in the protocol, with an interview and performance of exams
and tests as follows: Mini-Cog, dual-energy X-ray absorptiometry, spirometry, the Patient-Generated
Index, Saint George’s Respiratory Questionnaire, the six-minute walk test, the London Chest Activity
of Daily Living, and the COPD Assessment Test. Phase II–8 weeks of treatment, with AT 3 times
a week, with two parallel groups: Group I–with 50 subjects–AT according to the recommended
technical standards; Group II–with 50 subjects–Control, without acupuncture. Phase III–Continuation
of AT for 8 weeks, maintaining the subjects in the previously allocated groups and following the
same methodology.

Keywords: chronic obstructive pulmonary disease; COPD; acupuncture; acupuncture therapy;
acupuncture treatment; quality of life; health-related quality of life
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1. Introduction

Chronic obstructive pulmonary disease (COPD) is a preventable and treatable res-
piratory disease characterized by the presence of chronic airflow obstruction that is not
fully reversible [1] and by the presence of systemic oxidative stress and inflammation
biomarkers [2,3]. Studies on the prevalence of COPD suggest that around a quarter (1/4) of
adults aged 40 years and older have moderate airflow obstruction [4].

Although COPD compromises the lungs, it also has significant systemic conse-
quences [1,4–6]. COPD patients often adopt a sedentary lifestyle that can precipitate the on-
set of muscle deconditioning through inactivity and a cycle of clinical deterioration [1,7–9],
negatively impacting the quality of life of patients with COPD [1,10]. Thus, although these
patients maintain activities of daily living (ADL) related to self-care, mobility, food, and
personal hygiene, their ADLs are considered to be of lesser intensity when compared to
healthy individuals [11]. The same is true for physical activity as COPD patients often main-
tain lower levels of physical activity, according to international guidelines for maintaining
physical health [7,8].

The concept of quality of life (QoL) refers to objective and, to a greater extent, subjective
indicators of happiness and satisfaction [12]. According to the World Health Organization,
QoL is defined as “an individual’s perception of their position in life in the context of the
culture and value system in which they live, and in relation to their goals, expectations,
standards, and concerns” [13]. In this sense, the administration of questionnaires to assess
the HRQoL of patients with COPD has been widely used, generating reliable, valid, and
reproducible evidence [14,15].

The complementary role of acupuncture in alleviating the symptoms of various dis-
eases has become increasingly relevant [16]. It is currently accepted that the stimulation
of acupuncture points causes the release of neurotransmitters in the central nervous sys-
tem, in addition to other substances responsible for the responses promoting analgesia,
restoration of organic functions, and immune modulation. The World Health Organization
recommends acupuncture to its member states, having produced several publications
on its efficacy and safety, training of professionals, research methods, and evaluation of
the therapeutic results of complementary and traditional medicines [17,18]. In addition,
the consensus of the National Institutes of Health of the United States endorsed the in-
dication of acupuncture, alone or as an adjunct, in several chronic conditions including
COPD [19]. Additionally, a portion of COPD patients do not respond significantly to
pulmonary rehabilitation, and therefore require alternative forms of intervention [20].

Previous studies have evaluated the effect of acupuncture treatment (AT) on COPD
patients [21,22], but recent systematic reviews demonstrate great heterogeneity in treatment
protocols, including different types and numbers of points of acupuncture, treatment
regimens, treatment durations, inappropriate sample size to estimate and clarify effect size,
and heterogeneity in the main outcomes of patients evaluated at baseline and in treatments
received, demonstrating low methodological quality [23,24]. In addition, there are also
studies that evaluate the additive effect [21] and studies that compare AT with certain other
interventions [25], leaving a gap regarding the isolated effect of AT. This study hypothesizes
that AT will result in an improvement in the quality of life (primary outcome) of patients
with COPD, in addition to an improvement in functional performance and pulmonary
function, promoting a reduction in the impact of the disease on the lives of such patients.

2. Materials and Methods
2.1. Design

The study will be a two-arm, parallel-group, prospective, computer-randomized, con-
trolled, evaluator-blind design lasting for 16 weeks (two eight-week intervention periods).
The study was registered on the www.ensaiosclinicos.gov.br (accessed on 23 May 2022)
(REBEC) website. The protocol has been developed according to the SPIRIT guidelines [26]
and described according to the CONSORT statements [27]. The acupuncture protocol will
follow the recommendations of the Standards for Reporting Interventions in Clinical Trials

www.ensaiosclinicos.gov.br
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of Acupuncture (STRICTA), a formal extension of CONSORT. STRICTA was designed
to improve the integrity and transparency of reporting interventions in clinical trials of
acupuncture so that such trials can be more accurately interpreted and easily replicated [28].
Furthermore, the intervention will be reported according to the Model for Intervention
Description and Replication (TIDieR) checklist and guide [29].

2.2. Patients

Patients with a clinical diagnosis of COPD who meet the inclusion criteria will be
recruited from the waiting list of the Federal University of the Jequitinhonha and Mucuri
Valleys (UFVJM) Physiotherapy school clinic, as well as in doctors’ offices and hospitals
and through pamphlets and advertisements on local radio.

Patients will be aware that they will be randomized into one of two groups. Group I
will receive AT and Group II will be without AT–we chose a control group without any
intervention in order to analyze the isolated effect of AT. At the end of the project, if
the results are favorable, patients in the control group will be offered the possibility of
receiving AT.

The sample size was estimated using the GPower® program (Franz Faul, Universitat
Kiel, Kiel, Germany), version 3.1.9.2. For this, a priori analysis was used, considering the
t-test for comparisons between groups, for the quality-of-life variable evaluated by the
Saint George Respiratory Questionnaire (SGRQ)-Total score [22]. Thus, considering an
effect size of 0.59 [22], power of 0.80%, and alpha error of 5%, the sample size was estimated
at 50 patients for each group, totaling 100 patients. These calculations assumed a 20% loss
in the worst-case scenario.

2.3. Randomization

Randomization will be generated by a website (https://www.randomizer.org/ (ac-
cessed on 23 May 2022)) and performed by a researcher not involved in the recruitment,
treatment, or evaluation of patients. This investigator will be instructed not to disclose
the scheduled intervention to the other investigators until the completion of the study.
Since randomization will occur after the initial evaluation, it is characterized as a blind
distribution. The sequence will be generated in blocks of four patients in random order.
The allocation will be hidden in numerical sequence, in opaque sealed envelopes.

2.4. Eligibility
2.4.1. Inclusion Criteria

I. Clinical diagnosis of COPD according to GOLD [1].
II. Ability to offer written authorization or nominate a person to read the Statement of

Free and Informed Consent, giving the research patient’s agreement.
III. Patients over 65 years of age with preserved cognitive function according to the

Mini-Cog, that is, those who scored at least 3 to 5 points [30].
IV. Absence of exacerbation and stability of drug treatment in the last month.
V. A 3-month absence from participation in a pulmonary rehabilitation program.

2.4.2. Exclusion Criteria

I. Patient with a previous medical diagnosis of a disease that affects cognitive function
and inhibits understanding of the questionnaires.

II. Patients unable to perform any of the assessments.
III. Previous acupuncture therapy.
IV. Being, or having been, in a rehabilitation group in the last 3 months before starting

the protocol.
V. Patients who present an exacerbation of the clinical condition during the collection

period will be excluded.

https://www.randomizer.org/
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2.5. Intervention

The tests and questionnaires applied after phases II and III will be carried out within
48 h after the last session.

The period for carrying out this protocol will be from 2022 to 2025. Figure 1 presents
the flow chart of the full study protocol.
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Acupuncture

Acupuncture needles made of stainless steel, 0.25 mm gauge and 3 cm long, approved
by the Brazilian National Health Surveillance Agency (ANVISA) will be used.

The description of the technique and methodology follows the principles suggested by
the Standards for Reporting Interventions in Clinical Trials of Acupuncture (STRICTA) [28],
described below:

(a) the Traditional Chinese Medicine needling style will be used, based on the literature
in the area and clinical consensus.

(b) treatment reasoning will be based on Chinese acupuncture literature, consensual
methods, and literary references.

(c) the selection of needling points will not change throughout the treatment.
(d) the needling will be manual.

After the insertion of needles, manipulation will be carried out with adequate stimulus
to obtain Dé Qi (acupuncture sensation) at determined and preestablished points for
all patients.

The procedure for each session will be as follows:
Patients in the supine position will have the needles removed 30 min after the last

needle is inserted.
The following acupoints will be used:

• Zusanli-stomach 36 (ST36 bilateral).
• Xuehai-spleen 10 (SP10 bilateral)
• Qihai-Ren Mai 6 (RM6 or CV6).
• Danzhong–Ren Mai 17 (RM17 or CV17).
• Chize-lung 5 (LU5 bilateral).
• Lieque-lung 7 (LU7 bilateral).

A total of 10 needles will be used per session.
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After a thorough evaluation (Hsieh and colleagues, 2020) of the acupoints used in prior
randomized clinical trial studies for COPD therapy, the points were chosen. Furthermore,
sites were chosen that allows the patient to remain supine during treatment without
changing positions [31].

The order of puncture will follow the traditional concept of needling. Because the
problem (COPD) is at the top (lungs), the puncturing starts from the bottom. Thus, the
order of puncture will follow the sequence: ST36, SP10, RM6, RM17, LU5, and LU7.

2.6. Outcome Measures

The primary outcome (quality of life) will be assessed using the SGRQ and PGI
questionnaires. Secondary outcomes will be evaluated using DEXA, Spirometry, 6MWT,
LCADL, and CAT.

2.6.1. Questionnaires, Scales and Tests
Mini-Cog

The Mini-Cog will be applied only in the first phase of the experiment, as an inclusion
criterion for patients over 65 years of age. The test consists of a three-word memorization
task and a clock drawing task. The individual must be able to remember the three words
after making the drawing, scoring 1 point for each word they remember and 2 points for
correctly drawing the clock [30,32].

The Mini-Cog has a total score of 5 points. Results ranging from 3 to 5 points are
considered normal [32].

Double Energy X-ray Absorptiometry (DEXA)

Total body mass, fat mass, lean mass, bone mineral density, and height will be eval-
uated using dual-energy radiological absorbance (DEXA) (Lunar Radiation Corporation,
Madison, WI, USA, DPX model). Fat mass and lean mass will be evaluated by total body
analysis and by body segment (upper, lower and trunk). For this analysis, patients will be
positioned in the scanning area of the equipment so that the sagittal line marked on the
equipment passes under the center of certain anatomical points such as the skull, spine,
pelvis, and lower limbs. Patients will be evaluated wearing light clothes, without the use of
any metal object that could interfere with the measurements.

DEXA will be used to characterize the sample and to assess changes in the subjects’
body composition. Therefore, it will be evaluated in Phase I and at the end of Phase III.

Spirometry

Spirometry is the measurement of the air that enters and leaves the lungs [33,34].
Spirometry is a test that enables the diagnosis and quantification of ventilatory disorders.
It will be used to assess the individual’s pulmonary function and characterize the studied
sample according to the GOLD criteria [1].

Spirometry will be performed using the MIR Spirometer, Model Minispir, manufac-
tured by MIR Medical International Research (Rome, Italy), with the individual sitting with
trunk support, with arms along the body and wearing a nose clip. The subject will be asked
to place the mouthpiece above the tongue and close the mouth tightly around it; at the
researcher’s command, the individual will make a deep inspiration until total lung capacity
(TLC) has been reached, followed by a “fast and prolonged” forced expiration, until the
examiner’s end signal, when the patient will make another maximum inspiration with the
mouthpiece still in the mouth. At least three measurements will be performed, three of
which are acceptable and two reproducible, for evaluation; the best values will be recorded
according to the 1st Brazilian Consensus on Spirometry. The test will analyze forced vital
capacity (FVC); forced expiratory volume in the first second (FEV1); forced expiratory flows
at 25%, 75%, and 25–75% of the FVC curve; peak expiratory flow (PEF); the relationship
between FEV1 and FVC (FEV1/FVC); and inspiratory capacity (IC), which is the amount
of air that can be inhaled from resting expiratory level to TLC. These parameters will be
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expressed in absolute values and percentage of the predicted value, according to the GOLD
reference values [1].

The spirometer will be calibrated each day before the tests. Calibration will involve
measuring the output of the spirometer and the sensitivity of the recording device or
generating a software correction factor, and it will therefore involve tuning the equipment
for performance within certain limits. For this purpose, a 3 L syringe supplied by the
manufacturer will be used along with the equipment.

Spirometry will be applied in Phase I to confirm the diagnosis according to GOLD and
characterize the sample, and at the end of Phase II and Phase III to evaluate the response to
the acupuncture intervention.

Patient-Generated Index (PGI)

The PGI is completed in three steps: (1) Patients identify the five most important areas
of their life affected by the disease, in this case, chronic obstructive pulmonary disease;
(2) patients rate how much each area was affected by COPD using a scale of 0 to 6, where 0 is
the worst imaginable and 6 is exactly how they would like it to be; (3) patients now imagine
they have 10 “tokens” to spend on improving selected areas and allocate these tokens to
areas according to their priority. An overall index is then calculated by multiplying the
ratings for each area in Step 2 by the proportion of tokens given to that area in Step 3, which
are then added to produce an index where higher scores indicate higher QoL [14].

It is worth mentioning that for the PGI there is a minimum detectable difference
of 10.8 [14].

The PGI will be used to assess QoL, which will be analyzed in Phase I and at the ends
of Phase II and Phase III.

Saint George’s Respiratory Questionnaire (SGRQ)

The SGRQ addresses aspects related to three domains: symptoms, activity, and psy-
chosocial impacts that respiratory disease inflicts on the patient. Each domain has a
maximum possible score; the points for each answer are added up and the total is referred
to as a percentage of the maximum. A total score is calculated from 0 (no health impairment)
to 100 (maximum health impairment). In addition to the total score, there is also a score
for each domain of symptoms, activity, and impact, which are also scored from 0 to 100.
Values above 10% reflect an altered QOL in that domain. Changes equal to or greater than
4% after an intervention, in any domain or the total number of points, indicate a significant
change in the patients’ QoL [35].

The SGRQ will be used to assess QoL, which will be analyzed in Phase I and at the
ends of Phase II and Phase III.

London Chest Activity of Daily Living (LCADL)

The London Chest Activity of Daily Living (LCADL) scale has four domains (personal
care, household activities, physical activities, and leisure activities), with 15 questions
in total, to assess the limitations to ADLs in patients with COPD [36]. Each question in
the domains receives a score from 0 to 5, indicated by the patient, with the highest value
representing the maximum inability to perform ADL due to dyspnea. The total score can
range from 0 to 75 points, and the higher the value, the greater the limitation in ADL.
The scale also has question 16, which refers to a specification of ADL impairment due to
dyspnea, in any situation, and the patient must answer this question by ticking one of the
three alternatives: “a lot”, “little”, or “not at all” [37].

The LCADL will be used to assess ADLs, which will be analyzed in Phase I and at the
ends of Phase II and Phase III.

Six-Minute Walk Test (6MWT)

To evaluate functional performance, the 6MWT will also be applied according to the
recommendations of the American Thoracic Society [38]. The test will be performed in a
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30 m corridor, on a flat surface on which the subjects will be instructed to walk as fast as
possible, without running, for six minutes. The subject will be allowed to rest during the
test and resume walking as soon as they are able. During the walk, the examiner will give
verbal stimuli every minute, always using the same tone of voice and the standardized
phrase: “you are doing very well”. The subject will be instructed to interrupt the test
if he presents pain in the lower limbs, tachycardia, dizziness, or any other symptom of
discomfort. Immediately before and after the test, systemic blood pressure (BP), heart rate
(HR), oxygen saturation (SpO2), and level of dyspnea and lower limb fatigue (Borg scale)
will be measured. Two tests will be performed with an interval of 30 min between them,
and the test in which the patient has walked the longest distance will be used for analysis.
If the difference in the distance walked between the two tests is greater than 10%, a third
test will be performed [38,39]. It is noteworthy that a mean increase of 30 m in 6MWT
covered distance after pulmonary rehabilitation in COPD patients indicates a minimal
clinically important increase [39,40].

The 6MWT will be used to evaluate functional performance; therefore, it will be
evaluated in Phase I and at the ends of Phase II and Phase III.

COPD Assessment Test (CAT)

The CAT is composed of eight items, called cough, phlegm, chest tightness, shortness
of breath, limitations in household activities, confidence in leaving home, sleep, and energy.
For each item, the patient chooses only one answer option, the score of which varies from
zero to five. At the end of the test, all response scores are added up, and the clinical impact
of COPD is evaluated according to the stratification score of the CAT development and
validation study [41]. The results vary according to the range of scores obtained, being
classified for clinical impact as follows: 6–10 points, mild; 11–20, moderate; 21–30, severe;
and 31–40, very severe [42].

The CAT will be used to assess the impact of COPD on patients’ lives, which will be
analyzed in Phase I and at the ends of Phase II and Phase III.

2.7. Ethics

Each patient will receive information about the purpose and structure of the research
and written consent will be required through the Free and Informed Consent Form (ICF)
to participate in the study. Patients may opt out of the study at any time before or during
implementation of the protocol.

The project has been approved by the Ethics and Research Committee of the Federal
University of Jequitinhonha and Mucuri Valleys (reference number 5.274.273).

2.8. Analyses

Statistical analysis will be performed following the intention-to-treat principle. Data
will be analyzed using the SPSS Statistics statistical package (v.22.0; IBM Corp, Armonk,
NY, USA). The normality of the data will be verified using the Kolmogorov-Smirnov test
and the homoscedasticity of the data through the Levene test. The parametric data will
be expressed as mean and standard deviation. In the case of nonparametric data, the
median and its upper and lower limits will be expressed. The data will be analyzed using
generalized linear mixed-effects models for repeated measures with post hoc Bonferroni
analysis for correction. For all tests, an alpha of 5% will be adopted. Effect sizes will be
interpreted based on their minimal clinically important differences (MCIDs).

Treatment of Lost Data (Missing Data)

Missing data will be classified as missed and nonrandom (PNA) when dropouts are
due to a lack of efficacy and adverse effects and as missed completely by chance (PCA) when
a loss to follow-up does not depend on observed or unobserved measures (e.g., patient
moves to another city for non-health reasons). We are planning to perform mixed-effects
models for repeated measures (repeated-measures ANOVA) to deal with missing data due
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to PCA and use single imputation methods (such as best- or worst-case imputation, i.e.,
assigning the worst possible value of the result for dropouts for a negative reason–treatment
failure and the best possible value for positive dropouts (cures)) when considering the
absence a PNA. We are planning sensitivity analyses to assess whether the methods used
to deal with missing data produce any important differences in the results [43].

3. Discussion

Previous studies on acupuncture for the treatment of COPD demonstrate that acupunc-
ture can result in important clinical improvements in quality of life and dyspnea [21,44].
However, existing studies provide insufficient evidence due to methodological limitations,
including poor study design, inadequate control groups, and variations in AT. A system-
atic review on the topic published in 2018 showed that the methodological quality of the
included studies was generally low. For example, most of the included studies were at
high risk of performance bias. In addition, most analyses of the data in the meta-analysis
indicated heterogeneity across studies. Finally, there were several forms of intervention
adjunct to acupuncture, which makes it difficult to assess the effectiveness of acupuncture
alone [45].

Therefore, more rigorously designed studies are needed to elucidate the efficacy
of acupuncture therapy for the treatment of patients with COPD and its response in
regard to HRQoL (primary outcome). Moreover, there is also a need to analyze functional
performance limited by dyspnea in ADLs, the impact of COPD on patients’ lives, and these
patients’ pulmonary function (secondary outcomes). We therefore propose a randomized
clinical trial with the evaluators blinded in addition to blinding the researcher to patient
allocation. The data will be coded in a nonidentifiable way and will not contain any
information that could indicate bias regarding patient allocation. The study will have a
16-week follow-up, with reapplication of tests and questionnaires at 8 weeks, enabling
assessment of the responses in the short and long term, which, according to our previous
review, has not yet been performed. In addition, our control group will not undergo any
intervention, thereby providing analysis of the isolated effect of acupuncture on patients
with COPD.

Control procedures involving invasive or noninvasive sham needling techniques
can be therapeutically active, evoking localized neurophysiological and/or immune and
circulatory responses [46–49]. There are also variations in assumptions about the accuracy
needed for point location, as some acupuncturists and researchers consider acupuncture
points areas of reactivity rather than action points. These assumptions affect the integrity
of sham acupuncture as an appropriate control [28].

The PEDro (Physiotherapy Evidence Database) provides easy access to high-quality
clinical research by physical therapists around the world, enabling the application of
evidence in practice and effective teaching. All randomized clinical trials indexed in the
PEDro are classified and can receive a maximum score of 10 points, according to their
quality through the PEDro scale. This classification enables readers to identify relevant and
valid studies to guide them in clinical practice [50].

A bibliographic survey using the PEDro database shows only one study that evaluated
the effect of AT on the quality of life of patients with COPD with a score of 8; the other
studies had scores of 5 or less, that is, were of low methodological quality according to the
database. Although Feng’s 2016 study obtained a score of 8 in terms of methodological
quality, gaps remain regarding the isolated effects of acupuncture, as the study used a sham
group as a comparator [22]. The use of sham acupuncture using the application of the
needle at points other than those of oriental medicine or the use of seeds in place of the
needle or even the use of a placebo needle can generate interpretation bias considering the
mechanical effects and the pressure exerted on the biological tissue. Given the consideration
that sham acupuncture can be as effective as traditional acupuncture [46–49], there remains
a gap regarding the isolated effects of acupuncture. Furthermore, in addition to HRQoL,
secondary outcomes such as functional performance, functional limitations, dyspnea in
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activities of daily living, and the impact of the disease on life are crucial for the global
understanding of the effectiveness of acupuncture in patients with COPD. Therefore,
conducting the present study is justified in terms of relevance and practical potential
for application.

Our work predicts a score of 8 on the PEDro scale as we plan to specify eligibility crite-
ria, randomly assign patients, and use veiled subject allocation by a researcher designated
exclusively for this role during research planning, performed using a computer program;
we will have well-defined inclusion and exclusion criteria ensuring similar groups with
regard to the most important prognostic indicators at baseline; and there will be blinding of
the evaluators who will measure the outcomes. Furthermore, we will aim to ensure patient
adherence, ensuring that measurements of at least one key outcome will be obtained in
more than 85% of subjects initially distributed among the groups, using weekly telephone
calls made to patients in the control group; data will be analyzed by intent to treat; we
will describe the results of intergroup statistical comparisons in at least one key result;
and we will describe measures of precision as measures of variability for at least one key
outcome. We will lose in points that do not apply to studies with acupuncture, i.e., blinding
of subjects and blinding of the therapist who will apply the therapy. In addition, we will
follow up for a total of 16 weeks by reapplying the tests and questionnaires at 8 weeks,
which will enable assessment of the responses in the short and long term, which, according
to our previous review, has not yet been undertaken.

Author Contributions: Conceptualization, R.F.C., A.C.R.L., V.P.L. and V.A.M.; formal analysis, R.F.C.,
A.C.R.L. and V.P.L.; methodology, R.F.C., A.C.R.L., V.P.L., V.A.M., L.V.d.P. and L.D.; funding acquisi-
tion, A.C.R.L. and V.P.L.; project administration, R.F.C., A.C.R.L. and V.P.L.; resources, R.F.C., A.C.R.L.,
V.P.L., V.A.M., L.F.F.d.O., S.F.F.d.O., R.P.A., C.L.F.e.C., F.P.d.S.; supervision, A.C.R.L., V.P.L.; validation,
R.F.C., A.C.R.L., V.P.L., L.F.F.d.O., S.F.F.d.O., R.P.A., C.L.F.e.C. and F.P.d.S.; writing—original draft,
R.F.C., A.C.R.L., V.P.L., V.A.M., L.V.d.P. and L.D.; writing—review and editing, R.F.C., A.C.R.L., V.P.L.,
L.F.F.d.O., S.F.F.d.O., R.P.A., C.L.F.e.C., F.P.d.S., P.H.S.F., H.S.C., M.B.-F., D.d.C.d.S.-C. and R.T. All
authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study will be conducted according to the guidelines
of the Declaration of Helsinki and was approved by the Institutional Ethics and Research Com-
mittee of Federal University of Jequitinhonha and Mucuri Valleys (protocol code 5.274.2738 on
1 February 2022).

Informed Consent Statement: Informed consent will be obtained from all subjects involved in
the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to the privacy guarantee of the data
collected individually.

Acknowledgments: We thank the volunteers, authors, and collaborators. Data collections: Federal
University of Jequitinhonha and Mucuri Valleys.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Global Initiative for Chronic Obstructive Lung Disease. Global Strategy for Prevention, Diagnosis and Management of COPD; Global

Initiative for Chronic Obstructive Lung Disease: Fontana, WI, USA, 2022; p. 177.
2. Sin, D.D.; Anthonisen, N.R.; Soriano, J.B.; Agusti, A.G. Mortality in COPD: Role of comorbidities. Eur. Respir. J. 2006, 28,

1245–1257. [CrossRef] [PubMed]
3. da Silva Lage, V.K.; de Paula, F.A.; Dos Santos, J.M.; Costa, H.S.; da Silva, G.P.; Lima, L.P.; Santos, J.N.V.; de Almeida, H.C.;

Figueiredo, P.H.S.; Bernardo-Filho, M.; et al. Are oxidative stress biomarkers and respiratory muscles strength associated with
COPD-related sarcopenia in older adults? Exp. Geront. 2021, 157, 111630. [CrossRef]

4. Decramer, M.; Janssens, W.; Miravitlles, M. Chronic obstructive pulmonary disease. Lancet 2012, 379, 1341–1351. [CrossRef]

http://doi.org/10.1183/09031936.00133805
http://www.ncbi.nlm.nih.gov/pubmed/17138679
http://doi.org/10.1016/j.exger.2021.111630
http://doi.org/10.1016/S0140-6736(11)60968-9


J. Clin. Med. 2022, 11, 3048 10 of 11

5. Arrieiro, A.N.; Soares, L.A.; Prates, A.C.N.; Figueiredo, P.H.S.; Costa, H.S.; Simão, A.P.; Neves, C.D.C.; dos Santos, J.M.; Santos,
L.M.D.M.; Avelar, N.C.P.; et al. Inflammation Biomarkers Are Independent Contributors to Functional Performance in Chronic
Conditions: An Exploratory Study. Int. J. Med. Sci. Health Res. 2021, 5, 30–37. [CrossRef]

6. De-Miguel-Diez, J.; Jimenez-Garcia, R.; Hernandez-Barrera, V.; De-Miguel-Yanes, J.M.; Carabantes-Alarcon, D.; Lopez-De-Andres,
A. Assessing the Impact of Gender and COPD on the Incidence and Mortality of Hospital-Acquired Pneumonia. A Retrospective
Cohort Study Using the Spanish National Discharge Database (2016–2019). J. Clin. Med. 2021, 10, 5453. [CrossRef]

7. Man, W.; Donaldson, A.V.; Maddocks, M.; Martolini, D.; Polkey, M. Muscle function in COPD: A complex interplay. Int. J. Chronic
Obstr. Pulm. Dis. 2012, 7, 523–535. [CrossRef] [PubMed]

8. Pimenta, S.; Silva, C.G.; Flora, S.; Hipólito, N.; Burtin, C.; Oliveira, A.; Morais, N.; Brites-Pereira, M.; Carreira, B.P.;
Januário, F.; et al. What Motivates Patients with COPD to Be Physically Active? A Cross-Sectional Study. J. Clin. Med. 2021,
10, 5631. [CrossRef]

9. Lage, V.K.D.S.; da Silva, G.P.; Lacerda, A.C.R.; de Paula, F.A.; Lima, L.P.; Santos, J.N.V.; de Almeida, H.C.; Pinto, A.G.F.; Figueiredo,
P.H.S.; Costa, H.S.; et al. Functional tests associated with sarcopenia in moderate chronic obstructive pulmonary disease. Expert
Rev. Respir. Med. 2020, 15, 569–576. [CrossRef]

10. Sanchez-Ramirez, D.C. Impact of Pulmonary Rehabilitation Services in Patients with Different Lung Diseases. J. Clin. Med. 2022,
11, 407. [CrossRef]

11. Regueiro, E.M.G.; Di Lorenzo, V.A.P.; Parizotto, A.P.D.D.; Negrini, F.; Sampaio, L.M.M. Analysis of metabolic and ventilatory
demand during the execution of daily life activities in individuals with chronic obstructive pulmonary disease. Rev. Lat.
Am. Enfermagem. 2006, 14, 41–47. [CrossRef]

12. Guyatt, G.H.; Feeny, D.H.; Patrick, D.L. Measuring health-related quality of life. Ann. Intern. Med. 1993, 118, 622–629. [CrossRef]
[PubMed]

13. WHOQOL Group. The World Health Organization Quality of Life assessment (WHOQOL): Position paper from the World Health
Organization. Soc. Sci. Med. 1995, 41, 1403–1409. [CrossRef]

14. Cardoso, R.F.; Ruta, D.; De Oliveira, T.M.; Costa, M.C.B.; Fonseca, A.A.; Figueiredo, P.H.S.; Bastone, A.D.C.; De Alcântara,
M.A.; Lacerda, A.C.R.; Lima, V.P. Portuguese translation and validation of the Patient Generated Index instrument for patients
with Chronic Obstructive Pulmonary Disease: Individualized quality of life assessment. J. Bras. Pneumol. 2020, 46, e20190272.
[CrossRef] [PubMed]

15. Li, J.-S. Guidelines for Chinese medicine rehabilitation of chronic obstructive pulmonary disease. World J. Tradit. Chin. Med. 2020,
6, 295. [CrossRef]

16. Suzuki, M.; Yokoyama, Y.; Yamazaki, H. Research into Acupuncture for Respiratory Disease in Japan: A Systematic Review.
Acupunct. Med. 2009, 27, 54–60. [CrossRef] [PubMed]

17. World Health Organization. Benchmarks for the Practice of Acupuncture; World Health Organization: Geneva, Switzerland, 2020.
18. World Health Organization. WHO Global Report on Traditional and Complementary Medicine 2019; World Health Organization:

Geneva, Switzerland, 2019.
19. Ministério da Saúde, Secretaria de Atenção à Saúde, Departamento de Atenção Básica. Política Nacional de Práticas Integrativas e

Complementares No SUS; Ministério da Saúde, Secretaria de Atenção à Saúde, Departamento de Atenção Básica: Rio de Janeiro,
Brazil, 2015.

20. Souto-Miranda, S.; Mendes, M.A.; Cravo, J.; Andrade, L.; Spruit, M.A.; Marques, A. Functional Status Following Pulmonary
Rehabilitation: Responders and Non-Responders. J. Clin. Med. 2022, 11, 518. [CrossRef] [PubMed]

21. Deering, B.M.; Fullen, B.; Egan, C.; McCormack, N.; Kelly, E.; Pender, M.; Costello, R.W. Acupuncture as an Adjunct to Pulmonary
Rehabilitation. J. Cardiopulm. Rehabil. Prev. 2011, 31, 392–399. [CrossRef]

22. Feng, J.; Wang, X.; Li, X.; Zhao, D.; Xu, J. Acupuncture for chronic obstructive pulmonary disease (COPD). Medicine 2016, 95, e4879.
[CrossRef]

23. Fernández-Jané, C.; Vilaró, J.; Fei, Y.; Wang, C.; Liu, J.; Huang, N.; Xia, R.; Tian, X.; Hu, R.-X.; Yu, M.; et al. Filiform needle
acupuncture for copd: A systematic review and meta-analysis. Complement. Ther. Med. 2019, 47, 102182. [CrossRef]

24. Hsieh, P.-C.; Yang, M.-C.; Wu, Y.-K.; Chen, H.-Y.; Tzeng, I.-S.; Hsu, P.-S.; Lee, C.-T.; Chen, C.-L.; Lan, C.-C. Acupuncture
therapy improves health-related quality of life in patients with chronic obstructive pulmonary disease: A systematic review and
meta-analysis. Complement. Ther. Clin. Pract. 2019, 35, 208–218. [CrossRef]

25. Xie, Y.; Li, J.-S.; Yu, X.-Q.; Li, S.-Y.; Zhang, N.-Z.; Li, Z.-G.; Shao, S.-J.; Guo, L.-X.; Zhu, L.; Zhang, Y.-J. Effectiveness of Bufei Yishen
Granule combined with acupoint sticking therapy on quality of life in patients with stable chronic obstructive pulmonary disease.
Chin. J. Integr. Med. 2013, 19, 260–268. [CrossRef] [PubMed]

26. Chan, A.-W.; Tetzlaff, J.M.; Gøtzsche, P.C.; Altman, D.G.; Mann, H.; Berlin, J.A.; Dickersin, K.; Hróbjartsson, A.; Schulz, K.F.;
Parulekar, W.R.; et al. SPIRIT 2013 explanation and elaboration: Guidance for protocols of clinical trials. BMJ 2013, 346, e7586.
[CrossRef] [PubMed]

27. Eldridge, S.M.; Chan, C.L.; Campbell, M.J.; Bond, C.M.; Hopewell, S.; Thabane, L.; Lancaster, G.A. CONSORT 2010 statement:
Extension to randomised pilot and feasibility trials. BMJ 2016, 355, i5239. [CrossRef] [PubMed]

28. MacPherson, H.; Altman, D.G.; Hammerschlag, R.; Youping, L.; Taixiang, W.; White, A.; Moher, D.; on behalf of the STRICTA
Revision Group. Revised STandards for Reporting Interventions in Clinical Trials of Acupuncture (STRICTA): Extending the
CONSORT Statement. PLoS Med. 2010, 7, e1000261. [CrossRef] [PubMed]

http://doi.org/10.51505/IJMSHR.2021.5404
http://doi.org/10.3390/jcm10225453
http://doi.org/10.2147/COPD.S28247
http://www.ncbi.nlm.nih.gov/pubmed/22973093
http://doi.org/10.3390/jcm10235631
http://doi.org/10.1080/17476348.2021.1850276
http://doi.org/10.3390/jcm11020407
http://doi.org/10.1590/S0104-11692006000100006
http://doi.org/10.7326/0003-4819-118-8-199304150-00009
http://www.ncbi.nlm.nih.gov/pubmed/8452328
http://doi.org/10.1016/0277-9536(95)00112-K
http://doi.org/10.36416/1806-3756/e20190272
http://www.ncbi.nlm.nih.gov/pubmed/32725046
http://doi.org/10.4103/wjtcm.wjtcm_44_20
http://doi.org/10.1136/aim.2009.000471
http://www.ncbi.nlm.nih.gov/pubmed/19502460
http://doi.org/10.3390/jcm11030518
http://www.ncbi.nlm.nih.gov/pubmed/35159970
http://doi.org/10.1097/HCR.0b013e31822f0f61
http://doi.org/10.1097/MD.0000000000004879
http://doi.org/10.1016/j.ctim.2019.08.016
http://doi.org/10.1016/j.ctcp.2019.02.016
http://doi.org/10.1007/s11655-013-1438-2
http://www.ncbi.nlm.nih.gov/pubmed/23546629
http://doi.org/10.1136/bmj.e7586
http://www.ncbi.nlm.nih.gov/pubmed/23303884
http://doi.org/10.1136/bmj.i5239
http://www.ncbi.nlm.nih.gov/pubmed/27777223
http://doi.org/10.1371/journal.pmed.1000261
http://www.ncbi.nlm.nih.gov/pubmed/20543992


J. Clin. Med. 2022, 11, 3048 11 of 11

29. Hoffmann, T.C.; Glasziou, P.P.; Boutron, I.; Milne, R.; Perera, R.; Moher, D.; Altman, D.G.; Barbour, V.; Macdonald, H.;
Johnston, M.; et al. Better reporting of interventions: Template for intervention description and replication (TIDieR) check-
list and guide. BMJ 2014, 348, g1687. [CrossRef] [PubMed]

30. Filho, S.T.R.; Lourenço, R.A. The performance of the Mini-Cog in a sample of low educational level elderly. Dement. Neuropsychol.
2009, 3, 81–87. [CrossRef]

31. Hsieh, P.-C.; Cheng, C.-F.; Wu, C.-W.; Tzeng, I.-S.; Kuo, C.-Y.; Hsu, P.-S.; Lee, C.-T.; Yu, M.-C.; Lan, C.-C. Combination of Acupoints
in Treating Patients with Chronic Obstructive Pulmonary Disease: An Apriori Algorithm-Based Association Rule Analysis. Evid.
Based Complement. Altern. Med. 2020, 2020, 8165296. [CrossRef]

32. Borson, S.; Scanlan, J.M.; Chen, P.; Ganguli, M. The Mini-Cog as a Screen for Dementia: Validation in a Population-Based Sample.
J. Am. Geriatr. Soc. 2003, 51, 1451–1454. [CrossRef]

33. Pereira, C.A.D.C.; Sato, T.; Rodrigues, S.C. Novos valores de referência para espirometria forçada em brasileiros adultos de raça
branca. J. Bras. Pneumol. 2007, 33, 397–406. [CrossRef]

34. Sociedade Brasileira de Pneumologia e Tisiologia. II Consenso Brasileiro sobre Doença Pulmonar Obstrutiva Crônica—DPOC.
J. Bras. Pneumol. 2004, 30, 1–52.

35. De Sousa, T.C.; Jardim, J.R.; Jones, P.W. Validação do Questionário do Hospital Saint George na Doença Respiratória (SGRQ) em
pacientes portadores de doença pulmonar obstrutiva crônica no Brasil. J. Pneumol. 2000, 26, 119–128. [CrossRef]

36. Carpes, M.F.; Mayer, A.F.; Simon, K.M.; Jardim, J.R.; Garrod, R. Versão brasileira da escala London Chest Activity of Daily Living
para uso em pacientes com doença pulmonar obstrutiva crônica. J. Bras. Pneumol. 2012, 34, 128–139. [CrossRef] [PubMed]

37. Muller, J.P.; Gonçalves, P.A.G.; da Fontoura, F.F.; Mattiello, R.; Florian, J. Aplicabilidade da escala London Chest Activity of Daily
Living em pacientes em lista de espera para transplante de pulmão. J. Bras. Pneumol. 2013, 39, 92–97. [CrossRef] [PubMed]

38. Crapo, R.O.; Casaburi, R.; Coates, A.L.; Enright, P.L.; MacIntyre, N.R.; McKay, R.T.; Johnson, D.; Wanger, J.S.; Zeballos, R.J.; Bittner,
V.; et al. ATS statement: Guidelines for the six-minute walk test. Am. J. Respir. Crit. Care Med. 2002, 166, 111–117. [CrossRef]

39. Holland, A.E.; Spruit, M.A.; Troosters, T.; Puhan, M.A.; Pepin, V.; Saey, D.; McCormack, M.C.; Carlin, B.W.; Sciurba, F.C.;
Pitta, F.; et al. An official European Respiratory Society/American Thoracic Society technical standard: Field walking tests in
chronic respiratory disease. Eur. Respir. J. 2014, 44, 1428–1446. [CrossRef] [PubMed]

40. Neves, C.D.; Lage, V.K.; Lima, L.P.; Matos, M.A.; Vieira, L.; Teixeira, A.L.; Figueiredo, P.H.; Costa, H.S.; Lacerda, A.C.R.; Mendonça,
V.A. Inflammatory and oxidative biomarkers as determinants of functional capacity in patients with COPD assessed by 6-min
walk test-derived outcomes. Exp. Gerontol. 2021, 152, 111456. [CrossRef]

41. Jones, P.W.; Harding, G.; Berry, P.; Wiklund, I.; Chen, W.H.; Kline Leidy, N. Development and first validation of the COPD
Assessment Test. Eur. Respir. J. 2009, 34, 648–654. [CrossRef]

42. Silva, G.P.F.D.; Morano, M.T.A.P.; Viana, C.M.S.; Magalhães, C.B.D.A.; Pereira, E.D.B. Validação do Teste de Avaliação da DPOC
em português para uso no Brasil. J. Bras. Pneumol. 2013, 39, 402–408. [CrossRef]

43. Committee for Medicinal Products for Human Use (CHMP). Guideline on missing data in confirmatory clinical trials. Lond. Eur.
Med. Agency 2010, 44, 1–12.

44. Lewith, G.T.; Prescott, P.; Davis, C.L. Can a standardized acupuncture technique palliate disabling breathlessness: A single-blind,
placebo-controlled crossover study. Chest 2004, 125, 1783–1790. [CrossRef]

45. Wang, J.; Li, J.; Yu, X.; Xie, Y. Acupuncture Therapy for Functional Effects and Quality of Life in COPD Patients: A Systematic
Review and Meta-Analysis. Biomed. Res. Int. 2018, 2018, 3026726. [CrossRef] [PubMed]

46. Chae, Y. The Dilemma of Placebo Needles in Acupuncture Research. Acupunct. Med. 2017, 35, 383–384. [CrossRef] [PubMed]
47. Chae, Y.; Lee, Y.S.; Enck, P. How placebo needles differ from placebo pills? Front. Psychiatry 2018, 9, 243. [CrossRef] [PubMed]
48. Moffet, H.H. Sham acupuncture may be as efficacious as true acupuncture: A systematic review of clinical trials. J. Altern.

Complement. Med. 2009, 15, 213–216. [CrossRef]
49. Zhang, C.S.; Tan, H.Y.; Zhang, G.S.; Zhang, A.L.; Xue, C.C.; Xie, Y.M. Placebo devices as effective control methods in acupuncture

clinical trials: A systematic review. PLoS ONE 2015, 10, e0140825. [CrossRef]
50. Shiwa, S.R.; Costa, L.O.P.; Moser, A.D.D.L.; Aguiar, I.D.C.; Oliveira, L.V.F.D. PEDro: A base de dados de evidências em fisioterapia.

Fisioter. Em. Mov. 2011, 24, 523–533. [CrossRef]

http://doi.org/10.1136/bmj.g1687
http://www.ncbi.nlm.nih.gov/pubmed/24609605
http://doi.org/10.1590/S1980-57642009DN30200003
http://doi.org/10.1155/2020/8165296
http://doi.org/10.1046/j.1532-5415.2003.51465.x
http://doi.org/10.1590/S1806-37132007000400008
http://doi.org/10.1590/S0102-35862000000300004
http://doi.org/10.1590/S1806-37132008000300004
http://www.ncbi.nlm.nih.gov/pubmed/18392462
http://doi.org/10.1590/S1806-37132013000100013
http://www.ncbi.nlm.nih.gov/pubmed/23503491
http://doi.org/10.1164/rccm.166/1/111
http://doi.org/10.1183/09031936.00150314
http://www.ncbi.nlm.nih.gov/pubmed/25359355
http://doi.org/10.1016/j.exger.2021.111456
http://doi.org/10.1183/09031936.00102509
http://doi.org/10.1590/S1806-37132013000400002
http://doi.org/10.1378/chest.125.5.1783
http://doi.org/10.1155/2018/3026726
http://www.ncbi.nlm.nih.gov/pubmed/29888257
http://doi.org/10.1136/acupmed-2017-011394
http://www.ncbi.nlm.nih.gov/pubmed/28624770
http://doi.org/10.3389/fpsyt.2018.00243
http://www.ncbi.nlm.nih.gov/pubmed/29930521
http://doi.org/10.1089/acm.2008.0356
http://doi.org/10.1371/journal.pone.0140825
http://doi.org/10.1590/S0103-51502011000300017

	Introduction 
	Materials and Methods 
	Design 
	Patients 
	Randomization 
	Eligibility 
	Inclusion Criteria 
	Exclusion Criteria 

	Intervention 
	Outcome Measures 
	Questionnaires, Scales and Tests 

	Ethics 
	Analyses 

	Discussion 
	References

