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	 Background:	 Qigong, an ancient health preservation technique forming part of Traditional Chinese Medicine, combines slow 
body movements, breathing, and meditation. While this meditative movement system has been reported to 
offer various physical and psychological benefits, studies on the Taoist school of Qigong are sparse. This study, 
therefore, aimed to investigate the effects of Taoist Qigong on white blood cells and other immune parame-
ters in healthy individuals.

	 Material/Methods:	 Thirty-eight participants were recruited for the study, with 21 assigned to the experimental group and 17 to 
the control group. Participants in the experimental group engaged in a four-week Taoist Qigong program. Blood 
samples for immune parameter quantification, including leukocyte count, neutrophil, eosinophil, basophil, lym-
phocyte, and large unstained cell (LUC) counts, as well as concentrations of IgG, IgA, IgM, C3, and C4, were col-
lected one day before the experiment started and one day after it ended.

	 Results:	 Post-program, the experimental group exhibited significantly lower total leukocyte counts, and reduced num-
bers of lymphocytes and LUCs. Additionally, a higher percentage of monocytes was noted in this group.

	 Conclusions:	 Taoist Qigong practice induced a distinct immunomodulatory profile, characterized by decreased counts of sev-
eral white blood cell parameters and increased percentages of certain agranulocytes. This outcome presents 
intriguing implications from a psychobiological perspective and highlights the need for further research into 
the immune effects of Taoist mind-body practice.
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Background

Qigong is a traditional method of mind-body training, dating 
back thousands of years, which is part of Traditional Chinese 
Medicine [1-3]. The main aim of this classical discipline, of which 
there are various systems, is to achieve mind-body harmony 
through the coordinated use of slow body movements, breath-
ing, and meditation in a single exercise [4-6]. Considering its 
peculiar combination of practices, Qigong has been said to be 
meditative movement [7,8]. The different methods of Qigong 
are each associated either with the philosophical schools of 
Taoism, Buddhism, or Confucianism, and there are also Qigong 
systems linked to Chinese medicine and martial arts [9]. The 
Taoist school of Qigong in particular is based on the princi-
ples of wu wei (fluid, unforced action) and wu xing (empty 
mind), its practice being characterized by natural body move-
ments, simple postures, and natural breathing, that on the 
whole promote a state of relaxed awareness which is said to 
improve health and longevity [10]. Given its unique features, 
Taoist Qigong may impact biological systems differently from 
other Qigong methods.

Although Taoist Qigong has been found to have an immuno-
modulatory effect, this action has only been reported imme-
diately after practice [11]. The changes induced by Qigong on 
immune parameters accrue after practice, but can disappear 
as time from the last practice elapses. While the reach of this 
effect over time is unknown, a longer-lasting immunomodu-
latory action could presumably lead to more stable physical 
and perhaps psychological changes. Consequently, the aim of 
the present study was to evaluate the specific effects of Taoist 
Qigong practice on leukocyte count, as well as on the concen-
tration of immunoglobulins (IgA, IgG, IgM) and complement 
(C3 and C4), 1 day after completion of the 4-week programme. 
Given that these parameters are to be measured 1 day after 
the last practice session, the sustained effects of Qigong 24 
hours after practice could be assessed. The specific underly-
ing mechanisms by which Qigong might influence these pa-
rameters, however, lies beyond the scope of this research.

Due to the integrative nature of Qigong, researchers have be-
come increasingly interested in the potential therapeutic ben-
efits of its practice [1,12-16]. In fact, there is a considerable 
body of empirical evidence in support of the clinical utility of 
Qigong, particularly with respect to improvements in overall 
physical and mental health [2,17-20]. In this respect, research 
has documented a wide range of physiological benefits [1,21-
27], as well as relief of anxiety and depression symptoms even 
in patients with chronic disease [2,28,29]. Likewise, improve-
ment has been shown on specific medical conditions such as 
hypertension [30-32], diabetes [33-35], chronic heart disease 
[36-38], fibromyalgia [39-41], movement disorders [42-45], 
and cancer [46-49].

Given that the practice of Qigong has a wide range of benefi-
cial effects, it is important to elucidate its underlying mecha-
nisms. In this sense, it is interesting to note that some of the 
health benefits associated with Qigong may be mediated by 
immuno-modulation [13]. Not surprisingly, a number of stud-
ies have documented changes of immune parameters follow-
ing Qigong practice [50], including increases in the number of 
specific lymphocyte sub-populations such as T and/or B cells 
[11,51,52], enhanced neutrophil function [53] and cytolytic/
tumoricidal activities [54], as well as increased antibody re-
sponse to influenza vaccine [55,56]. However, results of how 
Qigong impact the immune system are not consistent among 
different studies. In addition, there are no data available link-
ing Qigong with changes of specific immune parameters such 
as the large unstained cells (LUC). This is an interesting issue, 
since this parameter has been said to be of particular clinical 
relevance in immunocompromised patients [57,58]; in addi-
tion, changes of this immune parameter have been linked to 
some disorders [59,60]. Therefore, our study can provide sig-
nificant evidence of the impact of Qigong on the immune sys-
tem, which may hold potential clinical implications. In fact, this 
research might provide evidence to support the use of Qigong 
as an intervention to modulate immune function.

Material and Methods

Ethics Statement

We confirm that any aspect of the work covered in this man-
uscript, which involved humans, has been conducted with 
the ethical approval of all relevant bodies. All procedures per-
formed in this study involving human participants were in ac-
cordance with the ethical standards of the institutional and/
or national research committee and with the 1964 Helsinki 
Declaration and its later amendments or comparable ethical 
standards. The nature of the study and the procedure was ex-
plained to all participants, and written informed consent was 
obtained from all subjects. Subjects did not receive any finan-
cial remuneration or course credits for their participation. All 
data, including full statistics data, as well as every single im-
munological measure from each and all of the subjects, are 
readily available upon request.

Participants

Participants in this study were all Psychology students from 
the University of Malaga who volunteered to take part fol-
lowing a preliminary interview by means of which they were 
checked about health issues, lifestyle habits, including sleep 
quality, eating and drinking routines, as well as physical and 
leisure activities. The main inclusion criteria for both the ex-
perimental and control groups were being in good health, not 
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having serious medical conditions that might limit their par-
ticipation, and following regular lifestyle habits, with no sig-
nificant changes between weekdays and weekends. Potential 
participants were excluded if they had any diagnosed health 
condition and/or had taken prescribed medication during the 
3 months prior to the study period. All the females included 
were within the first 10 days of their menstrual cycle at the 
time of the study. This prerequisite was due to the fact that 
the present study was part of a larger investigation dealing 
with other biological measures and psychological variables, 
which could be influenced by the hormonal changes that oc-
cur throughout the menstrual cycle. Consequently, our pur-
pose was to homogenize the sample of female participants, all 
of them being in the first days of their menstrual cycle, when 
specific hormone levels are lower and, therefore, less prone 
to influence other psychobiological parameters.

None of the selected participants regularly practiced sports 
or had previous experience of Qigong, yoga, or other simi-
lar activities. This information was obtained from the prelim-
inary interview, wherein subjects were checked if they prac-
ticed any sports, and if so, how often. Likewise, subjects were 
asked if they regularly practiced Qigong, yoga, or other similar 
activity, and whether they had had any previous past experi-
ence with any of these psychosomatic methods. All subjects 
were instructed to maintain their usual lifestyle throughout 
the study period so as to ensure that the only difference be-
tween the experimental and control groups was that the for-
mer followed the Qigong program.

The final sample comprised 38 individuals (8 males and 30 fe-
males), aged between 18 and 21 years. Of these, 21 were ran-
domly assigned to the experimental group (17 females and 4 
males) and 17 to the control group (13 females and 4 males). 
The difference in gender distribution between the 2 groups 
was therefore only 2.2%.

Intervention

The particular method of Taoist Qigong investigated in this re-
search involves a single sequence of movements composed of 
7 exercises, each of which is repeated 6 times. For all the ex-
ercises, individuals adopt a standard body posture with their 
feet apart and parallel to one another, approximately in line 
with their shoulders. The movements that make up the en-
tire sequence require the person to stretch his or her hands, 
arms, trunk, waist and legs, without moving the basic posi-
tion of the feet. These movements must be accompanied by 
natural, relaxed and rhythmic breathing.

The Qigong programme lasted for 4 weeks and comprised 3 
group and 2 individual sessions per week. The group sessions 
typically involved the practice of the whole Qigong form for 2 

times, with a few minutes’ break in between. This training, which 
took place on Monday, Wednesday, and Friday afternoons in a 
room next to our laboratory, lasted for 25-30 minutes, and was 
supervised by an instructor of this Qigong style. The instruc-
tor’s role was to demonstrate the movements so that subjects 
could follow and learn them correctly. Likewise, while subjects 
performed the exercises, the instructor would make corrections 
and adjustments of the positions displayed by subjects if those 
diverged from the standard ones. These corrections were typi-
cally done by the instructor on the first week of training. In ad-
dition to the group sessions, experimental subjects were asked 
to perform 2 similar sessions at home (one on either Tuesday 
or Thursday and one at the weekend); for the individual ses-
sions, they were required to practice the Qigong form one sin-
gle time, which involved 10-15 minutes of practice. During the 
4 weeks Qigong program, participants in the control group were 
asked simply to follow their regular daily routines and habits.

Blood Sampling

Blood samples for the quantification of immune parameters 
were drawn from all subjects (experimental and control) 1 day 
before the Qigong program began and 1 day after the final 
session (4 weeks later). Blood was collected by venipuncture 
at 9:00 a.m. and was immediately centrifuged in a refriger-
ated centrifuge before storage at -20°C. Samples were trans-
ported in isothermal fridges, with controlled temperature, us-
ing dry ice. Once in the laboratory, those parameters needing 
immediate processing (ACTH and blood counts) were pro-
cessed accordingly. For the rest of the biological measures, se-
rum samples were frozen and processed within 48-72 hours. 
The immune parameters considered included the number of 
leukocytes, the number and percentage of neutrophils, eosin-
ophils, basophils, lymphocytes, and LUC, as well as the con-
centrations of IgG, IgA, IgM, C3, and C4. For the white series 
count (total leukocytes, monocytes, neutrophils, eosinophils, 
basophils, total lymphocytes and LUC), the procedure involved 
placing 5 ml of whole blood into EDTA tubes and analyzing 
the samples by means of a Siemens ADVIA 2010 flow cytom-
etry analyzer. This analyzer combines flow cytometry with an 
automatic dyer-extensor using standard peroxidase dyeing 
of reference for leukocyte differential count. The concentra-
tions of immunoglobulins and complement factors were an-
alyzed by an immunoturbidimetric method whereby comple-
ment anti-proteins and anti-immunoglobulin antibodies react 
with the antigen of the sample, forming an antigen-antibody 
complex. Subsequent agglutination in both cases may then 
be measured by turbidimetry. All the parameter analyses were 
performed using the Modular Analytics E170 system (Roche 
Diagnostics). Reference values were calculated by the labora-
tory itself, considering its population. The reference value in-
cludes 95% of the population values, which will be considered 
normal for the parameters measured.
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Statistical Analysis

Data were collected according to a pretest-posttest design 
with random assignment to the control and experimental 
groups. Accordingly, a between-group analysis of covariance 
(ANCOVA) was performed on the dependent variables listed 
in Table 1. The Qigong program was considered as an inde-
pendent variable with 2 levels (absence or control group, and 
presence or experimental group), while the respective pretest 
scores of each dependent variable were treated as covariates. 
Thus, the posttest differences between groups were estimat-
ed with the differences in pretest scores removed, with a sig-
nificance level of .05. All analysis fulfilled the assumptions 
of homogeneity of variance and homogeneity of regression 
slopes. Partial eta squared was used as a measure of effect 
size. Following Cohen’s criterion [61], we considered a value 
of 0.01 as a small, 0.06 as medium, and 0.14 as large effect 
size. There were no missing data. Statistical analysis was car-
ried out by IBM-SPSS 25.

Results

The results obtained in this research are shown in Table 1. The 
table reveals that following a Taoist Qigong program with a 
duration of 1 month, statistically significant differences were 
found between the experimental and control groups with re-
gard to total leukocyte, lymphocyte, and LUC counts; in this 
sense, experimental subjects displayed lower values of these 
parameters as compared to controls. Monocytes (%) was also 
statistically significant, with a greater mean in the experimen-
tal group than in the control group. All partial eta squared 
were close to a large effect size. Statistical significance was 
not reached, however, in the concentrations of IgA, IgG, IgM, 
C3, and C4, the number and percentage of neutrophils, eosin-
ophils, and basophils, the number of monocytes, or in the per-
centage of lymphocytes and LUC.

Variable
Control 
group

Experimental 
group

Mean 
difference

95% CI mean 
difference

F p h2
partial

Leucocytes (×109/L) 	 7.57	(0.35) 	 6.60	(0.31) 0.97 0.02, 1.92 4.31 .04 .11

Monocytes (×109/L) 	 0.39	(0.04) 	 0.41	(0.03) -0.20 -0.12, 0.08 0.11 .74 <.01

Neutrophils (×109/L) 	 4.32	(0.24) 	 3.84	(0.22) 0.48 -0.19, 1.14 2.11 .16 .06

Eosinophils (×109/L) 	 0.20	(0.02) 	 0.20	(0.02) – -0.06, 0.06 0.01 .98 <.01

Basophils (×109/L) 	 0.05	(0.01) 	 0.05	(0.01) – -0.02, 0.02 0.01 .98 <.01

Lymphocytes (×109/L) 	 2.47	(0.16) 	 1.97	(0.15) 0.50 0.04, 0.95 4.84 .03 .12

LUC (×109/L) 	 0.16	(0.01) 	 0.12	(0.01) 0.40 0.01, 0.08 4.50 <.04 .11

Monocytes (%) 	 5.21	(0.33) 	 6.15	(0.30) -0.94 -1.84, -0.04 4.49 .04 .11

Neutrophils (%) 	 56.64	(1.63) 	 58.16	(1.47) -1.52 -5.97, 2.93 0.48 .49 .01

Eosinophils (%) 	 2.55	(0.28) 	 3.01	(0.26) -0.46 -1.24, 0.32 1.43 .24 .04

Basophils (%) 	 0.68	(0.06) 	 0.76	(0.06) -0.08 -0.27, 0.10 0.87 .36 .02

Lymphocytes (%) 	 32.92	(1.49) 	 29.93	(1.34) 2.99 -1.07, 7.06 2.23 .14 .06

LUC (%) 	 2.12	(0.11) 	 1.87	(0.10) 0.25 -0.06, 0.55 2.62 .11 .07

IgA (mg/dL) 	 193.10	(3.58) 	 192.16	(3.22) 0.94 -8.84, 10.71 0.04 .84 <.01

IgG (mg/dL) 	1147.14	(18.48) 	1163.37	(16.56) -16.23 -67.55, 35.01 0.41 .53 .01

IgM (mg/dL) 	 146.98	(3.14) 	 142.97	(2.82) 4.01 -4.56, 12.57 0.90 .34 .03

C3 (mg/dL) 	 113.41	(2.81) 	 109.66	(2.53) 3.75 -4.01, 11.52 0.96 .33 .03

C4 (mg/dL) 	 23.95	(0.94) 	 22.13	(0.85) 1.82 -0.77, 4.40 2.04 .16 .06

Table 1. �Adjusted means (standard errors in brackets) for immune parameters at post-test in the control and Qigong groups, showing 
the F statistic, mean difference and it 95% confidence interval, p-value, and effect size (h2

partial) after performing ANCOVA with 
the respective pretest values as covariates.
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Discussion

The main finding of this study is that Taoist Qigong can in-
duce a significant and sustained immunomodulatory effect in 
healthy individuals after just a short period of practice of 4 
weeks. It is interesting to point out that the ability of this type 
of Qigong to influence immune parameters in a baseline of 24 
hours had never been reported up to now. Likewise, it is also 
noteworthy that this is the first study measuring and report-
ing a significant change in the number of LUC, a very specific 
count parameter, following a Qigong program.

Our results revealed that, 1 day after the Taoist Qigong pro-
gram concluded, the total number of leukocytes was lower in 
the experimental group than in controls. These data, the first 
to be published in relation to Taoist Qigong, are consistent 
with the results of a previous study by our group, in which 
we observed a decrease in the total number of leukocytes 
among healthy individuals who practiced another form of 
Qigong [57]. In addition, our result of a lower leukocyte count 
also coincide with what has been reported in subjects engag-
ing in tai chi, another method of Qigong [62]. Nevertheless, 
it should be noted that not all research in this area reported 
an immunomodulatory response characterized by a decrease 
in the total number of leukocytes. In fact, several studies that 
examined the total leukocyte count in relation to mind-body 
practices have either found no change or even an increase of 
this parameter [63-67], with a similar discrepancy being ob-
served in studies of physical exercise [68,69]. These differenc-
es could be due to the distinct and heterogeneous nature of 
the various Qigong systems employed, the different method-
ology followed, etc. In this sense, the different length of the 
programs, which varies considerably across the studies, and 
the time points in which measures were taken, can play an 
important part in the discrepancy in results. In addition, fac-
tors such as age, level of physical activity and dietary habits, 
which are not always controlled in the studies, could have a 
relevant influence on leukocyte count [70].

Another interesting finding of the present study is the signif-
icant decrease in the total number of lymphocytes following 
participation in the Taoist Qigong program. This contrasts with 
the results of a previous study by our group in which adaptive 
immune response cells (eg, total lymphocytes) remained un-
affected after Qigong practice [57]. The duration of the pro-
grams was similar in both of our studies, but the Qigong meth-
ods investigated were different, and this may likely account for 
the discrepancy in results. However, other studies have found 
an increased lymphocyte count after the practice of Qigong 
or other such mind-body methods [51,67,71-74]. Likewise, a 
study of patients with HIV infection reported augmented lym-
phocyte proliferative function after 10 weeks of tai chi [75]. 
Therefore, our results are peculiar in that a decrease of the 

total number of lymphocytes following the practice of Taoist 
Qigong was found. The difference between our result of lym-
phocyte count and that of the other studies may be owing to 
the particular features of Taoist Qigong, the difference in ex-
perimental designs, including, as previously indicated, the var-
ious length of the programs, as well as the distinct time inter-
vals in which measures were taken.

Mention should also be made of a recent study by our group con-
cerning the same form of Qigong used in the present research. 
In that previous study, while we did not find any change in the 
total number of lymphocytes as such, interestingly, we did ob-
serve an increase in the number and percentage of B lympho-
cytes [11]. The different measurement points used in these 2 
studies probably account for the differences observed, both in 
the immune parameters showing a significant change, as well 
as in the direction of the effect. Thus, in the previous research, 
final measurements were taken 1 hour after the last session of 
Qigong, while in the present one these measures were obtained 
1 day after the completion of the Qigong program. The find-
ings from our present research seem to reflect a more endur-
ing immunomodulatory effect of Qigong, whereas the previous 
investigation revealed a rather acute effect. In future studies it 
would therefore be interesting to take measurements at both 
time points so as to capture the continuity and persistence of 
any observed changes. In addition, it would be useful to ana-
lyze the different lymphocytes subgroups, since some of them 
have been shown to be more sensitive to the time factor [11].

The large unstained cells have not been, to date, studied in 
relation to any form of Qigong, mind-body method, or physi-
cal exercise. However, this immune parameter has been stud-
ied in the context of infectious diseases [58,76,77]. Thus, Shin 
et al [77], in a study of patients with varicella, found that the 
percentage of LUC increased significantly during the acute 
phase, but then showed a significant decrease once the pa-
tient improved clinically. This decrease presumably reflects a 
stabilization within the immune system, returning to an opti-
mum state once the patient’s symptoms improve. A similar re-
sult was observed in a study on the effects of chemotherapy 
in cancer patients [76], which revealed that the highest LUC 
values coincided with the nadir of neutropenia, this being the 
point at which the patient is most susceptible to infections. 
The authors, therefore, concluded that a decrease of LUC val-
ues might predict the end of this phase of vulnerability, add-
ing that this decrease would have a certain prognostic value.

Consistent with results mentioned above, an investigation de-
signed to assess the immune activation levels in HIV infection 
found that the number of LUC was significantly increased in 
the HIV-infected group, as compared with uninfected controls 
[58]. Likewise, in a study of COVID-19-positive patients, with 
and without diabetes mellitus, the number of large stained 
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cells was found to be higher in the diabetic patients compared 
to the non-diabetic group [78]. In light of these results, our 
finding that the number of LUC decreased following a 4-week 
Taoist Qigong program seems compatible with a stabilization 
or even optimization taking place within the immune system. 
However, given the general lack of information with respect to 
the effects of Qigong on LUC, more research is certainly need-
ed to be able to fully assess the impact of this ancient mind-
body method on this particular immune parameter.

The percentage of monocytes, which was higher in the exper-
imental group than in controls, seems to contrast with the 
rest of the results from this study, since a higher value of this 
parameter was exhibited in the subjects that followed the 
Qigong program. While the number of monocytes as such re-
mained unaffected, the increase in the percentage of this type 
of agranulocyte is a significant result in this study due to the 
direction of the change, as well as due to the very nature of 
the change, affecting the percentage rather than the number, 
as with the rest of immune parameters.

Taking together, the decrease in the number of leukocytes, 
lymphocytes, and LUC, and the increase in the percentage of 
monocytes, that we observed after the 4-week Taoist Qigong 
program, reflects quite an interesting psychobiological profile. 
These results, therefore, confirm that Taoist Qigong can indeed 
induce significant changes in the number of certain white blood 
cells. Given the nature of these results, it would be interesting 
to hypothesize the biological mechanisms whereby Qigong can 
impact the immune system. In this sense, it is well known that 
Qigong exerts noteworthy physiological [20,22,31] and psy-
chological [2,18,26] effects. This broad psychophysiological ac-
tion of Qigong is likely to influence the neuroendocrine system, 
thereby inducing endocrine effects [10,12,34,35] that may, ulti-
mately, account for the changes in immune parameters, given 
the link between the immune and endocrine systems [79,80].

Although, in general, lower levels of leukocytes and lympho-
cytes, at first glance, might appear to be a sign of a detrimen-
tal effect of Qigong on the immune system, several aspects, 
which indicate a beneficial and more coherent interpretation of 
results, should be taken into consideration. In this sense, it is a 
known fact that physical and psychological stress, among oth-
er factors, may increase the number of some white blood cells 
in peripheral blood [81-85]; but on the other hand, the patho-
genesis of numerous diseases has been said to be character-
ized by a heightened immune response [86-89]. Consequently, 
in this context, the lower count of these parameters found in 
our experimental subjects may be of clinical relevance, as they 
are consistent with a beneficial action of Qigong on the im-
mune system. Furthermore, given the influence that emotion-
al and behavioral changes have on the immune system, one 
might wonder whether the boosting of certain psychological 

factors may have played a determining role in the immune 
modulation observed in this study. Nonetheless, to ascertain 
this possibility would be beyond the scope of this research. 
Based on our results it would certainly be interesting to con-
sider how Taoist Qigong could be applied to a clinical setting 
to foster health by immunomodulation. While it may still be 
tentative to do so, it is our opinion that Qigong has the po-
tential to exert beneficial effects by virtue of its immunoreg-
ulatory effects. Therefore, behavioral interventions based on 
Qigong geared towards specific pathologies affecting the im-
mune system should be studied and implemented.

The small number of subjects in the sample may be consid-
ered, to a certain extent, a limitation of its overall results; thus, 
it is possible that statistical significance may not have been 
reached in some variables because of the limited number of 
subjects. In addition, the relatively short length of the Qigong 
program (4 weeks), as well as the measuring of immune pa-
rameters at only 2 time points throughout the study, may also 
represent, to some degree, a limitation. Likewise, other possible 
confounding variables, which have not been strictly controlled 
in this study, are age and diet, among others. At any rate, fu-
ture studies should certainly include a larger sample size, with 
a broader and more diverse profile (eg, age), longer practice 
programs (over 1 month), more than 2 measures throughout 
time (including measures in between the program), as well as 
a strict control of those possible confounding factors. This con-
trol could be carried out by means of a more detailed inter-
view or a diary to be completed throughout the program, which 
would provide a broader and more consistent perspective of 
the sustained effects of Taoist Qigong on immune parameters.

Conclusions

Taoist Qigong exerts a significant and sustained effect on 
the immune system, inducing changes in the count of several 
white blood cell parameters, after a short period of practice 
of 1 month. This peculiar immunomodulatory profile, apart 
from its psychobiological interest, has interesting clinical im-
plications. Further research is needed to shed light on the full 
scope of the effects of Taoist Qigong on the immune system, 
the mechanisms underlying these effects, as well as the reach 
of its clinical relevance.
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