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Objective: To investigate eﬀects of Qigong exercise on cognitive function, blood pressure and cardiorespiratory
ﬁtness in healthy middle-aged subjects.
Methods: Study part 1 examined the eﬀects of Qigong exercise in 12 subjects (5 males, 7 females, aged
52.2 ± 7.1 years) who performed Qigong for 8 weeks (60 min sessions, 3 times/week). Study part 2 evaluated
the detraining eﬀects 12 weeks after cessation of Qigong. Cognitive function (Digit Span Forward and Backward
Test, Trail Making Tests part A and B), blood pressure, and exercise performance were determined at baseline,
immediately after the training programme, and after the detraining period.
Results: Qigong exercise showed a signiﬁcant improvement of Trail Making Tests part A (p = 0.04), systolic
blood pressure (p = 0.001), diastolic blood pressure (p = 0.005), mean arterial pressure (p < 0.001), and
maximal workload (p = 0.032). Twelve weeks after cessation, Trail Making Tests part A, systolic blood pressure,
diastolic blood pressure, mean arterial pressure, and maximal workload had returned to baseline (p = 0.050,
0.007, 0.001, 0.001, and 0.017, compared to after the training, respectively).
Conclusion: These results suggest that Qigong exercise eﬀectively improved attention, brain processing speed,
blood pressure and maximal workload. However, these improvements disappeared 12 weeks after cessation of
Qigong. Consequently, performing Qigong regularly is important to maintain related health eﬀects.

1. Introduction
Cognitive impairment is one of the major public health concerns
today. Progression of cognitive decline may impact on everyday functional abilities, such as driving, banking, shopping and medication
administration.1,2 Current literature has suggested that cognitive impairment has been associated with high systemic arterial blood pressure. A 10 mmHg increase in systolic blood pressure increased the risk
for both intermediate and poor cognitive function.3 Likewise, an increment of 10 mmHg in diastolic blood pressure was also related to
higher risk of cognitive impairment.4 A review of the relationship between blood pressure and cognitive function documented that hypertension and other vascular risk factors were associated with a decline in the ability to perform attention and executive function tests.5
It is well established that regular exercise has positive eﬀects on
physical performance. Furthermore, exercise has also been suggested as
an important strategy for the prevention and treatment of
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hypertension.6,7 and improving cognitive function.8,9 Additionally, it
was suggested that exercise training increases cerebral blood ﬂow, resulting in memory improvements.10 There are several physiological
factors inﬂuencing cerebral blood ﬂow, such as partial pressure of
oxygen and carbon dioxide in the arterial blood, cerebral metabolism,
and neural activity.11,12 Interestingly, a double-blind study showed a
signiﬁcant reduction in systemic arterial blood pressure and a signiﬁcant increase in cerebral blood ﬂow followed by the administration
of prazosin (α1-adrenergic blockade) in hypertensive patients.13 Ogoh
and colleagues reported that during recovery from acute hypotension,
decreases in the cerebral vascular conductance index were mediated by
increases in arterial blood pressure and sympathetically mediated cerebral vasoconstriction,14 and Mueller suggested reductions in sympathetic outﬂow after exercise training.15 Therefore, exercise training
may alter autonomic nervous system function resulting in improved
cerebral blood ﬂow and cognitive function.
Moreover it was reported that older adults with a higher
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cardiorespiratory ﬁtness (maximal oxygen consumption:VO2max) had
signiﬁcantly greater brain activation in cortical regions such as the
middle frontal gyrus, superior frontal gyrus, and superior parietal lobules associated with attentional control.16 These ﬁndings suggest that
cardiorespiratory ﬁtness may inﬂuence cognitive performance by impacting on brain activation.16,17 Several studies showed that VO2max
signiﬁcantly increases after exercise training and decreases subsequently within 2–4 weeks after the cessation of training.18,19 Other
investigations on the eﬀects of detraining reported that physical activity
adaptations were lost between 6 and 12 weeks of detraining.19–21
Qigong exercise is one type of mind-body exercise which originated
in China. Qigong has been deﬁned as meditative movement (MM) representing a new category of exercise involving 4 essential elements:
movement, focus on breathing, meditative state of mind, and relaxation.22,23 The typical movement of MM is slow, relaxed and ﬂowing, but
the range of movement may include high level of dynamic movement to
static posture, prescribed or spontaneous free movement. Focus on
breathing during MM may bring the mind to a restful state and oxygenation and/or energy to the body. There is a speciﬁc breathing pattern such as inhaling during arms slowly raising and exhaling during
arms slowly lowering. The breathing may be slow, fast or be hold for
various time periods.22 Altering the breathing pattern may be associated with changing of the autonomic nervous system (ANS) function.24,25 There are several patterns of meditation forms, for example,
focus awareness on the breath or the present movement.22 The mind is
used to direct the movement of Qi (life energy or breath).23,26 MM
requires both deep state of physical as well as mental relaxation during
practice. Deep relaxation is the suggested goal of MM.22 Each element
may evoke several health beneﬁts. However, the combination of all 4
elements may generate more beneﬁts than a single element.
Previous studies showed positive eﬀects of Qigong exercise, such as
improved self-reported cognitive function in cancer patients,27 reduced
blood pressure in hypertensive patients,28–30 stabilization of the autonomic nervous system,28 improved ventilatory function,28 and cardiorespiratory ﬁtness (VO2max)31 reduced mental stress,32 depression,33
and anxiety.34 Moreover, Qigong is low joint-impact exercise, easy to
practice and needs no special equipment. Breathing exercise combined
with mental concentration and relaxation during Qigong practice may
help to improve cardiorespiratory and autonomic nervous system
functions, which then might contribute to better brain function and
improved cognitive performance.
The present study aimed at investigating the eﬀects of Qigong exercise on cognitive function, blood pressure and cardiorespiratory ﬁtness in healthy middle-aged subjects. In order to evaluate the eﬀects of
Qigong exercise, we compared main outcomes between baseline, immediately after the end of the 8-week Qigong training period, and 12
weeks after stopping training. We hypothesized that immediately after
the end of training cognitive function, blood pressure and cardiorespiratory ﬁtness would be improved with a subsequent decline to
baseline after cessation of training.

2.2. Sample size and participants
Blood pressure parameter was used for sample size estimation. The
alpha level and power of test were set at 0.05 and 0.80 respectively.
Based on previous study that investigated the eﬀects of qigong on reducing stress and anxiety and enhancing body–mind well-being,35
standard deviation was set at 10.56. Tsivgoulis et al. found that an
increment of 10 mmHg in diastolic blood pressure was related to higher
risk of cognitive impairment,4 thus we expected this change to occur
between pre-test and post-test. Based on this assumption the calculated
sample size was 9. As a drop out rate of about 30% was expected 12
participants were recruited. Since 2 participants dropped out after
training cessation, there were 12 participants in the ﬁrst part of the
study and 10 in the second part.
Participants were recruited at the University of Innsbruck (Austria)
using ﬂyers and e-mail. All of them were aged between 45 and 66 years
and well-educated (higher education level or third level education).
Exclusion criteria were any medical condition, such as cardiovascular
diseases, respiratory diseases, orthopaedic problems, neurological disorder and infectious conditions, not compatible with performing
Qigong exercise safely. None of the participants performed regular
exercise or took part in physical training at an athletic level for at least
3 months prior to enrolling in the study. They were also asked to
maintain their usual activities of daily living and dietary behaviour
throughout the study period.
Before signing the consent form for participation, subjects were
informed about the experimental protocol and possible risks. Ethical
approval was obtained from the review board of the institute of sport
science and the ethics committee of the University of Innsbruck; protocol number 11-2015.

2.3. Qigong exercise
Eighteen Qigong forms or Tai Chi Qigong Shibashi were used in this
study combining gentle movements with breathing, meditation and
relaxation. The slow movements coordinated with breathing required
focus and concentration on the movements. All participants were required to attend Qigong exercise at the institute of sports science,
3 days a week for 8 weeks. The Qigong group exercise started with
10 min warm up by general stretching. After that, they performed all 18
movements of Qigong for 40 min followed by cool down with general
stretching for 10 min. Participants practiced Qigong under the guidance
of an investigator who has practiced Qigong for more than 10 years.
The following 18 Qigong movements, adapted from 18 movements Taiji
Qigong by Robinson, were performed36:
Movement 1: Lift hands
Movement 2: Opening the ches
Movement 3: Rainbow dance
Movement 4: Separating clouds
Movement 5: Rolling arms
Movement 6: Rowing the boat
Movement 7: Lift the ball
Movement 8: Looking at the moon
Movement 9: Pushing palms
Movement 10: Cloud hands
Movement 11: Touch the sea, look at the sky
Movement 12: Pushing the waves
Movement 13: Flying dove
Movement 14: Punching
Movement 15: Flying wild goose
Movement 16: Rotating the wheel
Movement 17: Marching whilst bouncing the ball
Movement 18: Balancing the Chi

2. Methods
2.1. Study protocol
This study has been divided into 2 parts: the ﬁrst part examined the
eﬀects of Qigong exercise on cognitive function, blood pressure, and
cardiorespiratory ﬁtness. After the baseline measurements (T1), all
participants performed Qigong exercise for 8 weeks and then they
performed the ﬁrst post-test (T2). The second part evaluated the eﬀects
after cessation of Qigong exercise in subjects who volunteered to return
to previous habits and not to do Qigong exercise for the next 12 weeks
(T3, after 12 weeks).
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2.4. Measurements

Table 1
Baseline Characteristics.

Measurements were performed before the ﬁrst Qigong session (T1),
immediately after the end of the 8-week training period (T2) and after
the detraining period, which lasted for 12 weeks (T3).
2.4.1. Cognitive functions
Cognitive function was assessed by executive and memory function.
2.4.1.1. Memory function. Short-term memory and working memory
were measured by the Digit Span Forward test (DSF) and the Digit Span
Backward test (DSB), respectively. The DSF requires participants to
memorize and repeat the numbers in the same order as they were
shown on a computer screen. During the DSB test, participants had to
repeat the numbers in the reverse order. The score of each test consists
of the number of correctly repeated sequences until participants are no
longer able to reproduce two sequences of equal length.37

Characteristic

Value (n = 12)

Age (years)
Gender (M:F)
Height (cm)
Body mass (kg)
BMI (kg/m2)
Waist circumference (cm)
Hip circumference (cm)
Waist to hip ratio
% body fat

52.2 ± 7.1
5:7
172.3 ± 8.60
73.5 ± 15.9
24.5 ± 3.4
87.5 ± 10.7
104.1 ± 6.7
0.84 ± 0.07
32.4 ± 5.8

Data are represented as mean ± SD.

3. Results
3.1. Characteristics of participants
A total of 12 healthy participants completed the Qigong exercise
programme. All of them attended at least 20 of 24 sessions (83.3% of
the training programme). Twelve participants completed the ﬁrst part
and 10 participants the second part of this study. Baseline characteristics of subjects are shown in Table 1.

2.4.1.2. Executive function. Executive function was measured by Trail
Making Tests (TMT). The test is divided into Trail Making Test part A
(TMT-A), which tests attention and processing speed, and Trail Making
Tests part B (TMT-B), which tests mental ﬂexibility. The TMT-A
requires the participants to connect numbers from 1 to 25 that were
distributed on a sheet of paper. The TMT-B is similar to the TMT-A
except the participant must alternate between numbers and letters (e.g.
1, A, 2, B, 3, C, etc.). Participants were instructed to complete the test as
quickly and accurately as possible. The score on each part is the amount
of time required to complete the task.38, 39

3.2. Cognitive function
3.2.1. Memory function
Part 1: no signiﬁcant diﬀerences were noted in DSF and DSB scores
between T1 and T2 (DSF: T1 = 9.5 ± 2.5, T2 = 9.4 ± 2.5; DSB:
T1 = 8.0 ± 2.8, T2 = 7.8 ± 2.6). Part 2: DSF and DSB scores were
also not signiﬁcantly diﬀerent between T2 and T3 (DSF:
T2 = 10.0 ± 2.3,
T3 = 9.3 ± 2.0;
DSB:
T2 = 8.3 ± 2.6,
T3 = 10.0 ± 2.9). Interestingly, a positive correlation between DSF,
maximal workload and maximal minute ventilation (VEmax) during
exercise testing was observed (Fig. 1).

2.4.2. Blood pressure
Blood pressures were always measured in the afternoon (between 1
and 6 pm). All participants were asked to abstain from food, caﬀeine,
and/or alcohol intake, and smoking at least two hours prior to the investigation. Systolic and diastolic systemic blood pressure were measured using an aneroid blood pressure device on the right arm in a
seated position after a minimum of 5 min rest. Mean arterial pressure
(MAP) was calculated from the formula:

3.2.2. Executive function
Time to complete TMT-A was decreased signiﬁcantly after 8 weeks
of Qigong training (part 1: T1 = 50.1 ± 21.7 s; T2 = 32.9 ± 12.8 s;
p = 0.04) but increased signiﬁcantly after the detraining phase (part 2:
T2 = 30.8 ± 12.9 s; T3 = 42.4 ± 15.7 s; p = 0.05) (Fig. 2). At the
end of the Qigong training a negative association between TMT-A and
maximal heart rate (p = 0.01; r = −0.69) was found.
Time to complete TMT-B tended to decrease after the exercise
training but this did not reach statistical signiﬁcance
(T1 = 83.2 ± 23.1 s; T2 = 77.4 ± 32.0 s). After the detraining
phase, there was no signiﬁcant diﬀerence between T2 and T3
(T2 = 70.4 ± 17.6 s; T3 = 71.9 ± 20.7 s) (Fig. 2).

MAP = [(2 x diastolic) + systolic]/3

2.4.3. Cardiorespiratory ﬁtness
Each subject performed an incremental exercise test on an electrically braked cycle ergometer. The test began with warming up by
cycling at 0 W, then workloads were increased by 25 W every 2 min for
women and 50 W every 3 min for men until they reached the limit of
exercise tolerance, could not maintain the required pedaling frequency
(60 rpm).

3.3. Resting blood pressure and heart rate
At the end of the 8-week intervention period, Qigong participants
showed signiﬁcant pre-to-post-training improvements in SBP
(T1 = 133.8 ± 14.9 mmHg; T2 = 115.9 ± 10.7 mmHg; p < 0.01),
DBP (T1 = 80.0 ± 6.4 mmHg; T2 = 74.9 ± 8.1 mmHg; p < 0.01),
and MAP
(T1 = 97.9 ± 6.2 mmHg;
T2 = 88.6 ± 8.4 mmHg;
p < 0.01) (Fig. 3). After the detraining period, all blood pressure
parameters increased again (SBP: T2 = 113.6 ± 8.4 mmHg,
T3 = 122.9 ± 10.0 mmHg, p = 0.01 DBP: T2 = 73.9 ± 7.2 mmHg,
T3 = 84.1 ± 3.2 mmHg, p < 0.01; MAP: T2 = 87.1 ± 6.8 mmHg,
T3 = 97.0 ± 4.6 mmHg, p < 0.01).
Resting heart rate tended to decrease after Qigong training but the
diﬀerence
failed
to
reach
statistical
signiﬁcance
(T1 = 77.4 ± 10.1 bpm; T2 = 73.8 ± 2.6 bpm, p = 0.09). After the
detraining phase, resting heart rate showed a small increase but these

2.5. Statistical analysis
At T2 of part 2 of this study, we excluded two subjects' data from
statistical analysis because they did not comply with the detraining
recommendations. For this reason, the sample size of part 1 was 12
while part 2 was 10. As we had two groups of diﬀerent sample sizes, we
decided to analyze the two study parts separately part 1: T1 vs. T2 and
part 2: T2 vs T3. Normality was tested by use of the Shapiro-Wilk test
and the main outcomes were compared using Paired Sample t-test for
parametric or Wilcoxon test for non-parametric data. Pearson correlation coeﬃcient was used to evaluate associations between outcomes.
Data are presented as means ± SD. P value of ≤0.05 was considered
statistically signiﬁcant. All data analysis was conducted with SPSS
version 17.
41
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Fig. 1. Correlation between digit span forward test
at baseline (DSF:T1) and (a) maximal workload at
baseline (workload: T1), (b) maximal workload at
the ﬁrst post-test (workload: T2), and (c) maximal
minute ventilation at baseline (VEmax:T1).

changes did not reach statistical signiﬁcance (T2 = 74.7 ± 9.4 bpm,
T3 = 78.8 ± 14.4 bpm, p = 0.15).

percentage change for all parameters between males and females as
well.

3.4. Exercise performance

4. Discussion

Exercise performance parameters are shown in Table 2. After the
training period, maximal workload was increased signiﬁcantly
(p = 0.03) while maximal oxygen consumption (VO2max), VE, and
maximal heart rate (HRmax) remained unchanged (p > 0.05). After
detraining, maximal workload and VE decreased signiﬁcantly
(p < 0.05) whereas no signiﬁcant changes in VO2max, and HRmax
(p > 0.05) were found.

The main ﬁndings of the present study are that 8 weeks of Qigong
training resulted in signiﬁcant improvements in attention and processing speed (TMT-A), systemic SBP, DBP, MAP, and maximal workload.
Although no signiﬁcant changes were noted in the DSF and DSB test,
DSF was positively correlated with maximal workload and minute
ventilation. Additionally, after 12 weeks of detraining most parameters
nearly returned to baseline.

3.5. Gender diﬀerences

4.1. Memory function

Focusing on gender diﬀerence, males showed signiﬁcantly higher
maximal workloads than females at T1, T2 and T3 (T1:
males = 205.8 ± 47.5 W,
females = 139.0 ± 15.8 W;
T2:
males = 208.0 ± 39.5 W, females = 149.8 ± 8.8 W; T3: males =
194.0 ± 52.9 W, females = 136.3 ± 18.6 W, p < 0.05) whereas
other parameters (memory function, executive function, blood pressure
heart rate, and VO2max) were not signiﬁcantly diﬀerent between
gender. In response to Qigong, no diﬀerences were found in the

The ﬁndings that 8 weeks of Qigong training did not signiﬁcantly
improve memory function (DSF and DSB test) is consistent with a
previous study demonstrating no signiﬁcant diﬀerences in digital span
scores after a 15-week Tai Chi intervention (n = 11).40 However, it has
been shown that older adults who practiced in mind–body (n = 35) or
cardiovascular exercises (n = 35) had a similar level of memory function, and their memory was better than those who did not engage in
regular exercise (n = 35).41 The present study did not show a clear
Fig. 2. Executive function test at part 1 and 2 of the study. TMTA = Trail Making Tests A, TMT-B = Trail Making Tests B;
T1 = baseline; T2 = immediately after the end of training; T3 = after
detraining phase. * Signiﬁcant diﬀerence p < 0.05.
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Fig. 3. Resting blood pressure and heart rate during part 1 and 2 of
the study. SBP = systolic blood pressure,; DBP = diastolic blood
pressure; MAP = mean arterial pressure; HRrest = resting heart rate;
T1 = baseline; T2 = immediately after the end of training; T3 = after
detraining phase; * signiﬁcant diﬀerence p < 0.05; † signiﬁcant
diﬀerence p < 0.01.

study were healthy middle-aged subjects, while the study of Chin et al.
focused on traumatic brain injury patients,8 and Overath et al. investigated the eﬀects of exercise in migraineurs.43 It has been suggested
that seniors and clinical populations may beneﬁt more than healthy
younger from proper exercise.46 Second, discrepancies between studies
may be explained by a dose-response relationship. Previous studies
suggested that higher amount of practice was related to greater improvement after training.47, 48 The exercise training in the present study
was 3 times a week for 8 weeks while Chin et al.8 and Overath et al.43
asked participants to performed exercise 3 times a week for 12 and 10
weeks respectively.

association between cognitive function and blood pressure. The observation that DSF was correlated with maximal workload and minute
ventilation is consistent with a study of Voelcker-Rehage et al.,42 who
suggested that cognitive function was associated with physical ﬁtness
indexed by cardiovascular ﬁtness and muscular strength. Training-dependent performance improvement did not change this relationship as
indicated by the positive relationship between baseline DSF and maximal workload after training.
4.2. Executive function
Our ﬁnding that after 8 weeks of Qigong exercise, the time to
complete TMT-A decreased signiﬁcantly with a subsequent increase
after cessation of training is also in line with previous studies demonstrating improvements in TMT-A after exercise training.8,43,44 The
mechanisms underlying the observed improvements are unclear. It is
possible that Qigong – consisting of slow body movement, breathing
exercise, meditation – done in a concentrated way, facilitates conscious
control of each body movement. Previous studies suggested that the
combined eﬀects of physical and mental training on cognition are
greater than either independently.45
The present study showed that mental ﬂexibility (TMT-B) did not
change signiﬁcantly after exercise training. This is inconsistent with a
study by Chin et al. who found that TMT-B was signiﬁcantly improved
after 12-weeks of exercise training.8 Also Overath et al. reported that 10
weeks of an aerobic exercise programme signiﬁcantly improved TMTB.43 There are two possible explanations. First, healthy and unhealthy
participants may diﬀer in exercise responses. Participants in the present

4.3. Blood pressure
Importantly, the present study showed that Qigong exercise improved systemic blood pressure in normotensive people. Referring to
the European Society of Hypertension–European Society of Cardiology
guidelines,49 the results of this study showed that blood pressure
parameters were improve to the better level after training. At baseline
(T1), mean value of SBP was high- normal (133.8 ± 14.9 mmHg)
which moved even to optimal (115.9 ± 10.7 mmHg) after Qigong
training. A similar situation was found in DBP, which changed from
normal (80.6 ± 6.4 mmHg) to optimal level (74.9 ± 8.1 mmHg) after
training. These results correspond with previous studies also demonstrating a clear eﬀect of exercise on blood pressure. For example, Qigong training signiﬁcantly decreased blood pressure in clinical populations.28–30 Furthermore, Koga et al. reported that mild exercise can
reduce systolic, diastolic and mean blood pressure in women with mild
essential hypertension.50 Previous studies suggested that Qigong may
reduce blood pressure by the modulation of lipid metabolism.29 Probably more important, synchronized breathing with movement and
control of breathing during Qigong practice may alter ANS activity24
Literature ﬁndings showed that Qigong training enhanced parasympathetic activity.24,51 and stabilized the sympathetic nervous
system24, 30 Further potential mechanisms may involve diuretic actions
through the activation of relevant metabolic pathways.52 or by enhancing endothelium-dependent vasodilation by increasing the production of nitric oxide.53

Table 2
Comparison of exercise performance between baseline and immediately after the end of
training (part 1) and between immediately after the end of the training and after the
detraining phase (part 2).
Test

VO2max
(ml/
kg/
min)
Wmax
(watts)
VEmax (L/
min)
HRmax
(bpm)

Part 1 (n = 12)

Part 2 (n = 10)

T1

T2

T2

T3

30.2 ± 5.7

29.2 ± 3.8

30.0 ± 3.5

30.0 ± 5.7

166.8 ± 46.3

174.0 ± 38.9 *

170.8 ± 37.6

159.4 ± 44.9†

79.8 ± 22.4

82.8 ± 16.3

80.0 ± 11.0

73.3 ± 13.8

160.7 ± 16.9

163.3 ± 18.0

164.5 ± 19.6

163.7 ± 19.1

4.4. Cardiorespiratory ﬁtness

†

The current study found that maximal workload signiﬁcantly increased after Qigong training whereas VO2max did not. It is possible that
Qigong exercise has a preferentially positive eﬀect on muscular
strength. This is supported by a previous study, which reported that a
Qigong intervention was associated with improvements in leg
strength.54

VO2max = maximal oxygen consumption; Wmax = maximal workload; VEmax = min
ventilation; HRmax = maximum heart rate; T1 = baseline; T2 = immediately after the
end of training; T3 = after detraining phase; * signiﬁcantly diﬀerent between T1 and T2
(p < 0.05); † signiﬁcantly diﬀerent between T2 and T3 (p < 0.05).

43

Complementary Therapies in Medicine 33 (2017) 39–45

S. Ladawan et al.

vitality with aging. Mayo Clin Proc. 2002;77(7):681–696.
3 Launer LJ, Masaki K, Petrovitch H, Foley D, Havlik RJ. The association between
midlife blood pressure levels and late-life cognitive function. The Honolulu-Asia
Aging Study. JAMA. 1995;274(23):1846–1851.
4 Tsivgoulis G, Alexandrov AV, Wadley VG, et al. Association of higher diastolic blood
pressure levels with cognitive impairment. Neurology. 2009;73(8):589–595.
5 Novak V, Hajjar I. The relationship between blood pressure and cognitive function.
Nat Rev Cardiol. 2010;7(12):686–698.
6 Hagberg JM, Montain SJ, Martin 3rd WH, Ehsani AA. Eﬀect of exercise training in 60to 69-year-old persons with essential hypertension. Am J Cardiol.
1989;64(5):348–353.
7 Cornelissen VA, Verheyden B, Aubert AE, Fagard RH. Eﬀects of aerobic training intensity on resting, exercise and post-exercise blood pressure, heart rate and heart-rate
variability. J Hum Hypertens. 2010;24(3):175–182.
8 Chin LM, Keyser RE, Dsurney J, Chan L. Improved cognitive performance following
aerobic exercise training in people with traumatic brain injury. Arch Phys Med Rehabil.
2015;96(4):754–759.
9 Antunes HK, De Mello MT, Santos-Galduroz RF, et al. Eﬀects of a physical ﬁtness
program on memory and blood viscosity in sedentary elderly men. Braz J Med Biol
Res. 2015;48(9):805–812.
10 Chapman SB, Aslan S, Spence JS, et al. Shorter term aerobic exercise improves brain,
cognition, and cardiovascular ﬁtness in aging. Front Aging Neurosci. 2013;5:75.
11 Purkayastha S, Raven PB. The functional role of the alpha-1 adrenergic receptors in
cerebral blood ﬂow regulation. Indian J Pharmacol. 2011;43(5):502–506.
12 Ogoh S, Ainslie PN. Regulatory mechanisms of cerebral blood ﬂow during exercise:
new concepts. Exerc Sport Sci Rev. 2009;37(3):123–129.
13 Rutland MD, Lee TY, Nimmon CC, Granowska M, Britton KE. Measurement of the
eﬀects of a single dose of prazosin on the cerebral blood ﬂow in hypertensive patients.
Postgrad Med J. 1980;56(662):818–822.
14 Ogoh S, Brothers RM, Eubank WL, Raven PB. Autonomic neural control of the cerebral vasculature: acute hypotension. Stroke. 2008;39(7):1979–1987.
15 Mueller PJ. Exercise training and sympathetic nervous system activity: evidence for
physical activity dependent neural plasticity. Clin Exp Pharmacol Physiol.
2007;34(4):377–384.
16 Colcombe SJ, Kramer AF, Erickson KI, et al. Cardiovascular ﬁtness, cortical plasticity,
and aging. Proc Natl Acad Sci U S A. 2004;101(9):3316–3321.
17 Kirk-Sanchez NJ, McGough EL. Physical exercise and cognitive performance in the
elderly: current perspectives. Clin Interv Aging. 2014;9:51–62.
18 Neufer PD. The eﬀect of detraining and reduced training on the physiological adaptations to aerobic exercise training. Sports Med. 1989;8(5):302–320.
19. Gamelin FX, Berthoin S, Sayah H, Libersa C, Bosquet L. Eﬀect of training and detraining on heart rate variability in healthy young men. Int J Sports Med.
2007;28(7):564–570.
20 Toraman NF, Ayceman N. Eﬀects of six weeks of detraining on retention of functional
ﬁtness of old people after nine weeks of multicomponent training. Br J Sports Med.
2005;39(8):565–568 [discussion 8].
21 Carvalho MJ, Marques E, Mota J. Training and detraining eﬀects on functional ﬁtness
after a multicomponent training in older women. Gerontology. 2009;55(1):41–48.
22 Larkey L, Jahnke R, Etnier J, Gonzalez J. Meditative movement as a category of exercise: implications for research. J Phys Act Health. 2009;6(2):230–238.
23 Payne P, Crane-Godreau MA. Meditative movement for depression and anxiety. Front
Psychiatry. 2013;4:71.
24 Chow YW, Tsang HW. Biopsychosocial eﬀects of qigong as a mindful exercise for
people with anxiety disorders: a speculative review. J Altern Complement Med.
2007;13(8):831–839.
25 Bernardi L, Porta C, Gabutti A, Spicuzza L, Sleight P. Modulatory eﬀects of respiration. Auton Neurosci. 2001;90(1–2):47–56.
26 Yang JM. Qigong Meditation Small Circulation. xxv. Boston: MA: YMAA Publication
Center; 2006:402.
27 Oh B, Butow PN, Mullan BA, et al. Eﬀect of medical Qigong on cognitive function,
quality of life, and a biomarker of inﬂammation in cancer patients: a randomized
controlled trial. Support Care Cancer. 2012;20(6):1235–1242.
28 Lee MS, Lee MS, Choi ES, Chung HT. Eﬀects of Qigong on blood pressure, blood
pressure determinants and ventilatory function in middle-aged patients with essential
hypertension. Am J Chin Med. 2003;31(3):489–497.
29 Lee MS, Lee MS, Kim HJ, Choi ES. Eﬀects of qigong on blood pressure, high-density
lipoprotein cholesterol and other lipid levels in essential hypertension patients. Int J
Neurosci. 2004;114(7):777–786.
30 Lee MS, Lee MS, Kim HJ, Moon SR. Qigong reduced blood pressure and catecholamine levels of patients with essential hypertension. Int J Neurosci.
2003;113(12):1691–1701.
31 Lan C, Chou SW, Chen SY, Lai JS, Wong MK. The aerobic capacity and ventilatory
eﬃciency during exercise in Qigong and Tai Chi Chuan practitioners. Am J Chin Med.
2004;32(1):141–150.
32 Griﬃth JM, Hasley JP, Liu H, Severn DG, Conner LH, Adler LE. Qigong stress reduction in hospital staﬀ. J Altern Complement Med. 2008;14(8):939–945.
33 Chan JS, Ho RT, Wang CW, Yuen LP, Sham JS, Chan CL. Eﬀects of qigong exercise on
fatigue, anxiety, and depressive symptoms of patients with chronic fatigue syndromelike illness: a randomized controlled trial. Evid Based Complement Alternat Med.
2013;2013:485341.
34 Wang F, Man JK, Lee EK, et al. The eﬀects of qigong on anxiety, depression, and
psychological well-being: a systematic review and meta-analysis. Evid Based
Complement Alternat Med. 2013;2013:152738.
35 Chow Y. The Eﬀects of Qigong on Reducing Stress and Anxiety and Enhancing Body–Mind
Well-Being. The Hong Kong Polytechnic University; 2011.
36 Robinson R. Taiji Qigong 18 Movements. 2017; 2017. [Available from: http://www.

4.5. Eﬀects of training cessation
The TMT-A, SBP, DBP, MAP and maximal workload returned to
baseline 12 weeks after cessation of training, reﬂecting positive eﬀects
of Qigong on these parameters during the training period. To our
knowledge, this is the ﬁrst study to show that the training eﬀects of
Qigong on attention and brain processing speed, blood pressure, and
maximal workload disappears within 12 weeks of detraining. Various
studies suggested that performance declines after training cessation and
that the performance loss is related to age,20 frequency of preceding
training,55 intensity,56 duration.20 and type of training.55 In the present
study all of these factors may have contributed to the observed detraining eﬀect. Participants were not regularly active before the
training and commenced Qigong with the start of the study. Additionally, the time period of regular training can be considered short as
the training period lasted only for 8 weeks.
4.6. Diﬀerences between sexes
At baseline, immediately after the end of training, and after detraining, males had higher maximal workloads than females, whereas
no sex diﬀerence in VO2max. This ﬁnding is partial consistent with a
previous study reporting that males had a 32% higher VO2max and 21%
higher maximal workload than females.57 For both part 1 and part 2 of
the study, there were no signiﬁcant diﬀerences between males and females in the percentage change for all parameters. However, these
ﬁndings were based on a small sub-sample (male = 5, female = 7).
O’Toole suggested that males and females are similar in the overall
response of the cardiovascular system to exercise.58 Lewis et al. reported that central or peripheral cardiovascular adaptations to aerobic
training showed no diﬀerence between sexes.59 Keteyian et al., on the
other hand, reported that VO2max responses to aerobic exercise training
diﬀer according to sex.60 Further investigations regarding gender differences in response to Qigong exercise are required.
5. Limitations of this study
One limitation of the current study is the relatively small sample
size although it was based on power calculation. However, we did not
increase the sample size also due to the relatively time-consuming
training and testing. Nevertheless, we found several signiﬁcant and
clinically relevant changes after Qigong training and after training
cessation. Another limitation is that there was no matched control
group in the study as researchers decided to apply a pre-post design and
to evaluate the eﬀect again after a 3 month cessation of exercise
training.
6. Conclusion
The results of the current study demonstrated that 8 weeks of
Qigong training had positive eﬀects on attention, brain processing
speed, blood pressure and maximum workload. However, these improvements disappeared 12 weeks after the cessation of Qigong.
Consequently, performing Qigong regularly is important to maintain
related health eﬀects.
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