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The aim of the study was to investigate the clinical effects of abdominal massage on patients with type 2 diabetes mellitus (T2DM)
and its influence on the intestinal microflora. We conducted a randomized, controlled clinical trial. A total of 60 patients with
T2DM, who met the inclusion criteria, were randomly allocated to the control group, the routine massage group, and the
abdominal massage group. The control group received health education and maintained their hypoglycemic drug treatment
plan. The routine massage group and the abdominal massage group received different massage interventions. In addition to
glucose and lipid metabolism indicators, we quantitatively analyzed the gut microbiota to assess the effects of massage on the
intestinal microflora of patients with T2DM. Compared with the control group, the abdominal massage improved levels of
glycated hemoglobin, total cholesterol, Enterobacter, and Bifidobacteria with significant differences (P = 0:02, P = 0:03, P = 0:03,
and P = 0:03). The comparison within group showed that the levels of the four bacterial genera in the abdominal massage
group revealed significant differences before and after treatment (P = 0:006, P < 0:001, P < 0:001, and P = 0:002). The
comparison between the routine massage group and the abdominal massage group was not significantly different in all levels
of test indices. The abdominal massage group regulated levels of Enterobacter and Lactobacilli to a greater extent than the
routine massage group. Additionally, abdominal massage decreased Enterococcus levels. The results of this study showed that
abdominal massage has clinical advantages over routine massage. Specifically, this intervention may correct microflora
disturbances to a certain extent.

1. Introduction

Type 2 diabetes mellitus (T2DM) is a chronic metabolic
endocrine disease characterized by insulin resistance and
insufficient insulin secretion. As a global public health con-
cern, approximately 537 million adults had DM in 2021.
The prevalence of DM in obese people continues to
increase [1]. However, once patients are diagnosed with
T2DM, they can only be treated with long-term mainte-
nance hypoglycemic drugs. In view of the side effects of
hypoglycemic drugs, massage therapy, which is safe, effec-
tive, and less toxic with few or no side effects, represents
a valuable treatment option [2].

Conventional massage consists of regular and rhythmic
movements of the therapist’s hands on body tissues, includ-
ing nerves and muscles, to achieve certain goals. Several
studies [3–5] have shown that massage improves glucose
and lipid metabolism disorders by regulating muscle,
inflammatory factors, and pancreatic islet function. Com-
pared with routine massage, abdominal massage is not only
easy to perform, but can also improve gastrointestinal func-
tion and lipid metabolism [6–9].

Intestinal microflora disorders and abnormal glucose
and lipid metabolism are important etiological factors in
T2DM [10]. Recent studies show that inflammatory markers
are correlated with the diabetic control indices, i.e., glycated
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hemoglobin (HbA1c) levels in the diabetic population [11].
Not only DM but also its complications such as diabetic
nephropathy, frailty, and proteinuria are associated with
inflammation [12–14]. On the other hand, the intestinal
microbiota has a close relationship with inflammation [15].
Once the intestinal microbiota is imbalanced, it will generate
systemic inflammation, which is the characteristic of DM
and its complications.

Abdominal massage affects gastrointestinal responses by
stimulating parasympathetic nerves [16], but its effectiveness
and specific mechanism in the treatment of DM are not
clear. It is possible that abdominal massage may modulate
the composition of the gut microbiome, thereby affecting
metabolism. The objective of this study was to assess the
safety and therapeutic effects of abdominal massage in
T2DM patients through clinical observation and its effects
on the intestinal microflora. Our study findings will provide
a basis for understanding the mechanism of abdominal mas-
sage in metabolic diseases and the relationship between skel-
etal muscle movement and the intestinal microflora.

2. Materials and Methods

2.1. Design.We performed the randomized clinical study fol-
lowing the principles of the Declaration of Helsinki. The
study took place between September 2020 and February
2022 after registering it in the Chinese Clinical Trial Registry
and obtaining approval from the Ethics Committee of the
affiliated hospital of Nanjing University of Traditional Chi-
nese Medicine (2019-210-KY). The trial registration number
was ChiCTR2000031688. The subjects were informed about
the objectives of the study and provided signed informed
consent.

2.2. Participants. We recruited 60 patients with T2DM from
the massage department of the affiliated hospital of Nanjing
University of Traditional Chinese Medicine and the outpa-
tient department of Nanjing Jiqingmen Hospital. We ran-
domly allocated the patients to one of three groups (a
control group, a routine massage group, or an abdominal
massage group) in a 1 : 1 : 1 ratio. Four patients were lost to
follow-up, and two patients were excluded from the study.
Therefore, a total of 54 subjects completed the eight-week
treatment and follow-up. There were no significant differ-
ences in age, course of disease, gender, body weight, or
BMI among the three groups (P > 0:05; Table 1). Due to
the particularity of using conventional hypoglycemic drugs
in the control group, it was impossible to blind the subjects
and therapists. However, throughout the trial, the data man-
agers, analysts, and evaluators remained blinded to groups to
minimize possible confusion of the trial results.

2.2.1. Inclusion Criteria. Patients with all of the following
conditions were included in the study: those who meet the
diagnostic criteria for patients with T2DM based on the
World Health Organization (WHO) diagnostic criteria, the
patient is between 35 to 80 years of age, those who agree to
the interventions and provide signed informed consent, the
patient had not received massage therapy for T2DM during

the last 2 weeks, the patient did not participate in other
ongoing clinical studies, and the drug regimen for T2DM
is metformin alone. Medication for other underlying dis-
eases that are not excluded from the exclusion criteria,
assessed by the attending physician and in the patient’s
own opinion, is acceptable without change during the 2-
month trial.

2.2.2. Exclusion Criteria. Patients with one of the following
conditions were excluded from the study: type 1 diabetes,
late-onset autoimmune diabetes in adults, gestational diabe-
tes, and other secondary diabetes; diseases affecting the car-
diovascular, nervous, digestive, or hematopoietic system; or
severe metabolic and organic complications of diabetes, such
as ketoacidosis and diabetic nephropathy. Additionally,
pregnant or lactating women, patients with alcohol or psy-
chotropic substance abuse, and patients with mental illness
were excluded. Similarly, patients who had modified the
amount and type of drugs consumed within two months
before the trial, those who had participated in other clinical
trials in the previous two years, those who had consumed
antibiotics or micro-ecological drinks within one month
before the trial, and those with a weight change of >5% in
the first two months of the trial were excluded.

2.2.3. Dropout and Elimination Criteria. The following
patients were eliminated from the study: patients who vio-
lated the research protocol, who were lost to follow-up,
who had additional circumstances that affected the judg-
ment of curative effect, or patients who had poor compliance
or withdrew from the study.

2.3. Interventions

2.3.1. Control Group. Patients were provided with health
education, guidance on healthy eating habits, and exercise.
The routine hypoglycemic drug treatment plan was main-
tained. The intervention continued for eight weeks.

2.3.2. Routine Massage Group. The treatment was based on
“Tuina Therapeutics” by Professor Fan Binghua [17]. Firstly,
the patient was in a prone position, and the therapist per-
formed chiropractic sessions five times. The therapist
pressed and kneaded the bladder meridian, focusing on
BL13, BL20, BL21, BL22, and BL23 for three minutes each.
Subsequently, they rubbed BL23 and BL31-34 to diathermy,
pinched and pushed from both lower limbs to the Achilles
tendon three times, and pressed and rubbed KI1 to dia-
thermy. Secondly, the patient was in a supine position. A
one-finger Zen push method was applied to the Ren merid-
ian, focusing on RN15, RN13, RN12, RN6, and RN4. This
session was performed three times. The holding method
from the front of both lower limbs to the ankle joints was
performed twice. The therapist tapped GB34, ST36, and
SP6 for one minute each. Lastly, the patient was in a seated
position. The therapist kneaded GB20, DU16, and DU20
by thumb for one minute each. Subsequently, they pinched
the neck and GB21 for one minute each and tapped the
shoulder and back once. The whole procedure lasted
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approximately 30 minutes, three times a week, one time
every other day, for eight weeks, with rest on Sundays.

2.4. Abdominal Massage Group. The selection and manipu-
lation of acupoints in the abdominal massage group were
derived from clinical experience. First, the patient laid on
their back. The therapist pressed and rubbed RN13, RN12,
and RN10 for five minutes each. Second, at 30 r/min, the
therapist rubbed the abdomen in a clockwise manner for
15 minutes. Third, the therapist used the one-way holding
method from ST21 to ST29 on both sides. Four, the therapist
rubbed under the flank to induce diathermy. The whole pro-
cedure lasted approximately 30 minutes, three times a week,
once every other day, for eight weeks, with rest on Sundays.

2.5. Test Indices. The patients fasted after 21 : 00 in the eve-
ning. We collected venous blood on an empty stomach at
7 : 00 the next morning once before and after treatment.
Fasting blood glucose (FPG) and postprandial blood glucose
(PBG) were measured using the glucose oxidase method.
High performance liquid chromatography was used to detect
glycated hemoglobin (HbA1c). Total cholesterol (TG), tri-
glycerides (TG), high-density lipoprotein (HDL), and low-
density lipoprotein (LDL) were measured using an auto-
matic biochemical analyzer (HITACHI 3100, China). Fluo-
rescence quantitative PCR was used to detect Enterococcus,
Enterobacter, Bifidobacterium, and Lactobacillus. Before
and after treatment, fresh fecal specimens from the middle
and back sections of all test patients were collected in the
morning and quickly stored at −80 °C. DNA extraction was
completed within 24 h after sampling. The sample library
construction, sequencing, and analysis services were com-
pleted by China Shanghai Meiji Pharmaceutical Biotechnol-
ogy Co, Ltd.

2.6. Statistical Analysis. We performed statistical analysis
using SPSS22.0 software. The Shapiro-Wilk test was used
in the normality analysis of the study. We expressed nor-
mally distributed data with homogeneity of variance as
mean ± standard deviation (SD). Using the Chi-square test,
we analyzed the count data. When the measurement data
met the requirements of normal distribution and homogene-
ity of variance, the paired t-test was used for the comparison
of the two samples within the group before and after treat-
ment, the independent t-test was used for the comparison
between the groups, one-way analysis of variance was used
for comparison of multiple groups, and the LSD method
was used for pairwise comparison between groups. A rank-

sum test was used for those who did not meet the require-
ments, and a nonparametric test was used for comparison
of multiple groups of sample data. We set statistical signifi-
cance at P < 0:05.

3. Results

We randomly allocated 60 patients with T2DM to one of
three groups: control, routine massage, or abdominal mas-
sage group. Four patients dropped out, and two patients
were excluded from the study. Therefore, a total of 54
patients completed the trial. The number of cases in the con-
trol, routine massage, and abdominal massage groups was
17, 18, and 19, respectively. The dropout and elimination
rates from the three groups were analyzed using the Chi-
square test. The rates of dropout and elimination were com-
parable (P = 0:57; Table 2).

3.1. Baseline Characteristics. There were no differences in age
(P = 0:87), disease duration (P = 0:67), gender (P = 0:87),
body weight (P = 0:40), and BMI (P = 0:33) among the three
groups (Table 1).

3.2. Data Analysis of Efficacy Indicators before and
after Treatment

3.2.1. Comparison of FBG, PBG, and HbAlc Indexes. When
comparing before and after treatment within a group, we
observed that the levels of FBG, PBG, and HbAlc had no sta-
tistical differences in the control group and were signifi-
cantly different in the abdominal massage and routine
massage groups (control: P = 0:07, P = 0:09, and P = 0:31;
abdominal massage: P < 0:001, P < 0:001, and P < 0:001;
and routine massage: P < 0:001, P < 0:001, and P < 0:001).
Pairwise comparison between groups showed that there
were significant differences between the control group and

Table 1: Characteristics of participants (χ ± s).

Group Number (male/female)
Age
(y)

Duration
(y)

Weight
(kg)

BMI
(kg/m2)

Control 17 (7/10) 64:24 ± 9:24 6:88 ± 6:26 66:91 ± 8:82 25:66 ± 1:12
Routine massage 18 (9/9) 67:50 ± 6:72 8:11 ± 7:88 67:57 ± 6:93 25:20 ± 1:25
Abdominal massage 19 (9/10) 63:11 ± 6:83 6:16 ± 5:59 70:27 ± 7:81 26:00 ± 2:18
P value 0.87 0.21 0.67 0.40 0.33

Table 2: Number of dropouts or eliminated participants.

Group Number
Dropouts or
eliminated

P value

Control
17

(85.0%)
3 (15.0%)

Routine massage
18

(90.0%)
2 (10.0%) 0.57

Abdominal
massage

19
(95.0%)

1 (5.0%)
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the abdominal massage group in the level of HbAlc (P = 0:02
) and there were no significant differences between the con-
trol group and the routine massage group and between the
routine massage group and the abdominal massage group
in the levels of FBG, PBG, and HbAlc (P = 0:14, P = 0:19,
P = 0:11; P = 0:68, P = 0:97, and P = 0:40) (Table 3).

FBG, PBG, and HbAlc values in the routine massage and
abdominal massage groups were lower after the interven-
tion. The clinical efficacy of the abdominal massage in
reducing the level of HbAlc was higher than no massage
(control).

3.2.2. Comparison of TC and TG Indexes. When comparing
before and after treatment within a group, we observed that
the level of TC had no statistical difference in the routine
massage group and was significantly different in the control
and abdominal massage groups (P = 0:07, P = 0:01, and P
= 0:005). The level of TG had no statistical differences in
all groups (control: P = 0:27; abdominal massage: P = 0:27;
and routine massage: P = 0:60). Pairwise comparison
between groups showed that, when compared with the con-
trol group, the abdominal massage and routine massage

groups were significantly different in the level of TC
(P = 0:03 and P = 0:046) and had no statistical differences
in the level of TG (P = 0:83 and P = 0:66). Compared with
the routine massage group, the abdominal massage group
had no statistical difference in the levels of TC and TG
(P = 0:76 and P = 0:52) (Table 4).

Therefore, the level of TC in the control and abdominal
massage groups decreased after treatment. The clinical effi-
cacy of the abdominal massage in reducing the level of TC
was higher than no massage.

3.3. Comparison of HDL and LDL Indexes.When comparing
before and after treatment within a group, we observed that
the level of HDL had no statistical difference in the abdom-
inal massage and routine massage groups and was signifi-
cantly different in the control group (P = 0:43, P = 0:20,
and P = 0:002). The level of LDL was significantly different
in all groups after treatment (control: P = 0:01; routine mas-
sage: P = 0:049; and abdominal massage: P = 0:02). Pairwise
comparison between groups showed that, when compared
with the control group, the abdominal massage group was
significantly different in the levels of HDL (P = 0:046) and

Table 3: Comparison of FBG, PBG, and HbAlc values before and after treatment (χ ± s).

Groups
FBG (mmol/L) PBG (mmol/L) HbAlc (%)

Before After Before After Before After

Control 8:02 ± 0:96 7:70 ± 0:88 11:28 ± 1:82 10:59 ± 1:86 7:20 ± 0:59 7:13 ± 0:60
Routine massage 8:63 ± 1:44 7:21 ± 1:08∗∗ 13:02 ± 2:60 9:74 ± 1:86∗∗ 7:53 ± 0:98 6:68 ± 0:83∗∗

Abdominal massage 8:76 ± 1:63 7:08 ± 0:92∗∗ 13:19 ± 3:16 9:72 ± 1:96∗∗ 7:49 ± 1:17 6:45 ± 0:97∗∗#

F value 1.40 2.03 2.88 1.21 0.63 3.13

P value 0.26 0.14 0.07 0.31 0.54 0.05

Comparison within group, ∗P < 0:05 and ∗∗P < 0:01. Comparison with control group, #P < 0:05 and ##P < 0:01.

Table 4: TC and TG levels before and after treatment (χ ± s).

Group TC (mmol/L) TG (mmol/L)
Before After Before After

Control 4:43 ± 1:09 3:86 ± 0:71∗ 2:12 ± 2:72 1:68 ± 1:64
Routine massage 5:01 ± 0:93 4:50 ± 0:70# 2:13 ± 1:04 1:93 ± 1:02
Abdominal massage 5:52 ± 0:65 4:59 ± 0:61∗∗# 2:24 ± 2:44 1:55 ± 1:00
F value 3.37 3.36 0.01 0.22

P value 0.05 0.05 0.99 0.80

Comparison within group, ∗P < 0:05 and ∗∗P < 0:01. Comparison with control group, #P < 0:05 and ##P < 0:01.

Table 5: HDL and LDL levels before and after treatment (χ ± s).

Group HDL (mmol/L) LDL (mmol/L)
Before After Before After

Control 1:19 ± 0:26 1:04 ± 0:22∗∗ 2:73 ± 0:84 2:23 ± 0:50∗

Routine massage 1:21 ± 0:10 1:18 ± 0:12 3:03 ± 0:81 2:59 ± 0:47∗

Abdominal massage 1:31 ± 0:34 1:27 ± 0:35# 3:24 ± 0:55 2:62 ± 0:52∗

F value 0.59 2.22 1.08 1.92

P value 0.56 0.13 0.35 0.17

Comparison within group, ∗P < 0:05 and ∗∗P < 0:01. Comparison with control group, #P < 0:05 and ##P < 0:01.
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the abdominal massage and routine massage groups had no
statistical differences in their levels of LDL (P= 0.10,
P=0.11). Compared with the routine massage group, the
abdominal massage group had no statistical difference in
the levels of HDL and LDL (P = 0:39 and P = 0:90) (Table 5).

Therefore, the level of LDL in all groups decreased after
treatment, and the level of HDL decreased only after no
massage treatment. The clinical efficacy of the abdominal
massage in reducing the level of LDL had no difference with
routine massage and control groups.

3.4. Observation Index Data Analysis before and
after Treatment

3.4.1. Comparison of Enterococcus and Enterobacter Indexes.
When comparing before and after treatment within a group,
we observed that the level of Enterococcus had no statistical
differences in the control and routine massage groups
(P = 0:65 and P = 0:38), and the level of Enterobacter had
no statistical difference in the control group and was signif-
icantly different in the routine group (P = 0:93 and P = 0:03).
The levels of both bacteria were significantly different in the
abdominal massage group (P=0.006, P<0.001). Pairwise
comparison between groups showed that, when compared
with the control group, the abdominal massage and routine
massage groups had no statistical differences in their levels
of Enterococcus (P = 0:32 and P = 0:75). The abdominal
massage group was significantly different, and the routine
massage group had no statistical difference in the level of
Enterobacter (P = 0:03 and P = 0:41). Compared with the
routine massage group, the abdominal massage group had
no statistical difference in the levels of both bacteria
(P = 0:50 and P = 0:17) (Table 6).

Therefore, the level of Enterobacter in the routine mas-
sage and abdominal massage groups decreased after treat-

ment, and the level of Enterococcus decreased only after
abdominal massage treatment. The clinical efficacy of the
abdominal massage in reducing the level of Enterobacter
was higher than no massage.

3.4.2. Comparison of Bifidobacteria and Lactobacilli Indexes.
When comparing before and after treatment within a group,
we observed that the levels of Bifidobacteria and Lactobacilli
had no statistical difference in the control group and were
significantly different in the routine massage and abdominal
massage groups (control: P = 0:23 and P = 0:56; routine
massage: P < 0:001 and P = 0:04; and abdominal massage:
P < 0:001 and P = 0:002). Pairwise comparison between
groups showed that, when compared with the control group,
the abdominal massage group was significantly different and
the routine massage group had no statistical difference in the
level of Bifidobacteria (P = 0:03 and P = 0:06). The abdomi-
nal massage and routine massage groups had no statistical
differences in their levels of Lactobacilli (P = 0:59 and
P = 0:66). Compared with the routine massage group, the
abdominal massage group had no statistical difference in
the levels of both bacteria (P = 0:82 and P = 0:31) (Table 7).

Therefore, the levels of Bifidobacteria and Lactobacilli in
the abdominal massage and routine massage groups
increased after treatment. The clinical efficacy of the abdom-
inal massage in reducing the level of Bifidobacteria was
higher than no massage.

4. Discussion

T2DM presently has no known treatment. Injections of
insulin plus the usage of oral hypoglycemic medications
make up the standard treatment for diabetes mellitus
(DM). The drawbacks and side effects of these treatments,

Table 6: Enterococcus and Enterobacter levels before and after treatment (χ ± s).

Group
Enterococcus (LogN/g) Enterobacter (LogN/g)

Before After Before After

Control 8:53 ± 0:85 8:48 ± 0:56 9:38 ± 0:67 9:38 ± 0:61
Routine massage 8:48 ± 0:98 8:39 ± 0:78 9:34 ± 1:07 9:16 ± 0:89∗

Abdominal massage 8:53 ± 1:10 8:22 ± 0:97∗∗ 9:19 ± 0:85 8:81 ± 0:74∗∗#

F value 0.01 0.53 0.24 2.56

P value 0.99 0.59 0.79 0.09

Comparison within group, ∗P < 0:05 and ∗∗P < 0:01. Comparison with control group, #P < 0:05 and ##P < 0:01.

Table 7: Bifidobacterium and Lactobacillus levels before and after treatment (χ ± s).

Group
Bifidobacteria (Log N/g) Lactobacilli (Log N/g)

Before After Before After

Control 8:13 ± 0:59 8:05 ± 0:58 6:84 ± 0:91 6:79 ± 0:92
Routine massage 8:10 ± 0:73 8:51 ± 0:77∗∗ 6:32 ± 1:19 6:63 ± 1:16∗

Abdominal massage 8:07 ± 0:65 8:56 ± 0:74∗∗# 6:64 ± 1:29 6:99 ± 1:09∗∗

F value 0.04 2.84 0.91 0.52

P value 0.96 0.07 0.41 0.60

Comparison within group, ∗P < 0:05 and ∗∗P < 0:01. Comparison with control group, #P < 0:05 and ##P < 0:01.
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however, include gastrointestinal issues, anemia, liver and
kidney damage, and lactic acid toxicity [18].

Massage is one of the most popular and effective
methods for relaxation and therapy [19]. Manual massage
is commonly used in the treatment of pathological condi-
tions affecting the skeletal muscles [20–22]. Recently,
mechanisms by which massage is beneficial for the muscu-
loskeletal system have been investigated. According to the
findings, massage has an immunomodulatory effect on skel-
etal muscles, affecting protein and ribosome synthesis and
degradation, anabolic signaling, and satellite cell abundance
[23]. The effects of manual massage have been classified as
reflexive, mechanical, and psychological, resulting in vaso-
dilation and improved circulation [24]. Interestingly, mas-
sage induces skin microcirculation, expands blood vessels
and improves blood flow, promotes insulin secretion,
improves the nervous system and the function of the vege-
tative nervous system, enhances the immune function and
metabolism of the body, and promotes the utilization of
glucose by muscle tissue, thereby reducing blood sugar
levels [25, 26]. As a complementary treatment strategy, it
is crucial to explore the most effective massage method in
the treatment of T2DM.

Abdominal massage, also named visceral massage in
China, involves mechanical and manual manipulations that
are used in the treatment of prediabetes, overweight, and
obesity [27]. Numerous studies have shown that abdominal
massage reduces thigh, infraumbilical, arm, and post-
partum abdominal circumference; decreases flank subcuta-
neous fat deposits and serum lipid lipids; and improves skin
laxity [28–30]. Additionally, the effects on gastrointestinal
function have been extensively studied [31]. The function
of abdominal massage in lipid metabolism and gastrointesti-
nal function suggests that it could be beneficial in the treat-
ment of T2DM.

Our study findings revealed that both abdominal and
routine massage reduce the levels of FBG, PBG, and HbAlc.
Besides, abdominal massage improves the levels of TC and
LDL. It proved the regulative effects of massage on glucose
and lipid metabolism disorders in patients with T2DM. In
addition, these interventions can increase the number of
beneficial bacteria (e.g., Bifidobacteria and Lactobacillus)
and reduce the number of pathogenic bacteria (e.g., Entero-
coccus and Enterobacter). Dysbiosis is a causative factor in
T2DM because it affects energy metabolism and storage
and promotes chronic inflammation. In terms of energy
[32], the intestinal microflora improves glucose and lipid
metabolism by producing short-chain fatty acids, encourag-
ing fat synthesis and storage, and so on. In contrast, intesti-
nal dysbiosis generates the production of endotoxins,
leading to systemic inflammation, destruction and apoptosis
of pancreatic β cells, and insulin resistance [33]. In this
study, abdominal massage modulated the intestinal microbi-
ota in T2DM patients, although more research is required to
determine the precise mechanisms. We measured three
laboratory indices to determine the impact of abdominal
massage on glucose metabolism (FBG, PBG, and HbAlc).
Future research should evaluate the pancreatic islet function
and insulin resistance indexes.

The ability to regulate intestinal microflora suggests that
there are interactions between the skeletal muscle and the
gut microbiota during abdominal massage. Manual abdom-
inal massage includes different techniques directed to the
abdominal soft tissues, including kneading, friction, rubbing,
and pinching. This intervention involves the passive move-
ment of abdominal skeletal muscles and of the rectus
abdominis, internal oblique, external oblique, and transverse
abdominis. According to the evidence, muscular disorders
may arise from microbial factors that trigger innate immu-
nity and low-grade systemic inflammation [34]. On the
other hand, the metabolic and inflammatory states, muscle
function, and gut microbiota are all interconnected [35].
Active skeletal muscle exercise, such as that used in fitness,
has been shown to affect the composition and activity of
the microbiota in studies using human and animal models
[36, 37]. We verify that improving the gut microbiota’s equi-
librium can be accomplished by passive abdominal skeletal
muscle activity. Thus, abdominal massage therapy is a com-
plementary form of treatment for T2DM.

5. Conclusion

In patients with T2DM, abdominal massage significantly
reduced abnormalities in the intestinal microbiota and glu-
cose metabolism. Abdominal massage was simpler to do
than regular massage because it did not require changing
the patient’s body posture. Abdominal massage is quite con-
venient for both doctors and patients, especially given the
increased prevalence of DM in obese persons. This study will
advocate abdominal massage as a trustworthy treatment
option for T2DM patients.

Data Availability

The study data are available upon request. We welcome spe-
cific proposals for future collaboration.

Conflicts of Interest

The authors declare no conflicts of interest.

Acknowledgments

The authors are grateful to all the participants and assistants
who assisted with clinical procedures and data analysis. The
authors thank the investigators for their effort in this clinical
trial. The project is supported by the Nanjing Municipal Sci-
ence and Technology Bureau (No: 201402057) and research
project of Hospital of Anhui of traditional Chinese medicine
(No: JDZX2012006).

References

[1] International Diabetes Federation, IDF Diabetes Atlas, 10th
edn[EB/OL] . (2021-9-12) [2022-3-17]ht tps : / /www
.diabetesatlas.org.

[2] American Diabetes Association Professional Practice Com-
mittee, “9. Pharmacologic approaches to glycemic treatment:

6 Oxidative Medicine and Cellular Longevity

https://www.diabetesatlas.org
https://www.diabetesatlas.org


standards of medical Care in Diabetes-2022,” Diabetes Care,
vol. 45, Supplement_1, pp. S125–S143, 2022.

[3] W. B. Lyu, Y. Gao, K. Y. Cheng, R. Wu, and W. Q. Zhou,
“Effect of self-acupoint massage on blood glucose level and
quality of life in older adults with type 2 diabetes mellitus: a
randomized controlled trial,” Journal of Gerontological Nurs-
ing, vol. 45, no. 8, pp. 43–48, 2019.

[4] N. Donoyama, S. Suoh, and N. Ohkoshi, “Adiponectin
increase in mildly obese women after massage treatment,”
Journal of Alternative and Complementary Medicine, vol. 24,
no. 7, pp. 741-742, 2018.

[5] X. Zhang, D. Cao, M. Yan, and M. Liu, “The feasibility of Chi-
nese massage as an auxiliary way of replacing or reducing
drugs in the clinical treatment of adult type 2 diabetes: a sys-
tematic review and meta-analysis,” Medicine (Baltimore),
vol. 99, no. 34, article e21894, 2020.

[6] D. H. Ma, “The clinical and fat metabolism mechanism of
abdominal massage in the treatment of simple-obesity[D],”
Changchun University of Traditional Chinese Medicine, 2021,
PhD dissertation.[in Chinese].

[7] W. Zhang, H. Li, N. Zhao et al., “Lactobacillus johnsonii BS15
combined with abdominal massage on intestinal permeability
in rats with nonalcoholic fatty liver and cell biofilm repair,”
Bioengineered., vol. 12, no. 1, pp. 6354–6363, 2021.

[8] N. Turan and T. Atabek Aştı, “The effect of abdominal mas-
sage on constipation and quality of life,” Gastroenterology
Nursing, vol. 39, no. 1, pp. 48–59, 2016.

[9] B. B. Kahraman and L. Ozdemir, “The impact of abdominal
massage administered to intubated and enterally fed patients
on the development of ventilator-associated pneumonia: a
randomized controlled study,” International Journal of Nurs-
ing Studies, vol. 52, no. 2, pp. 519–524, 2015.

[10] D. Xie, X. Zhao, and M. Chen, “Prevention and treatment
strategies for type 2 diabetes based on regulating intestinal
flora,” Bioscience Trends, vol. 15, no. 5, pp. 313–320, 2021.

[11] K. A. Hussein Al-Ansary, M. S. Khudhair, and A. W. Ashor,
“The correlation of pro- and anti-inflammatory markers with
glycaemic indices in healthy participants and in patients with
type 2 diabetes mellitus,” The Journal of the Pakistan Medical
Association, vol. 71, no. 12, pp. S72–S76, 2021.

[12] S. Bilgin, O. Kurtkulagi, B. M. Atak Tel et al., “Does C-reactive
protein to serum albumin ratio correlate with diabEtic
nephropathy in patients with type 2 dIabetes MEllitus? The
CARE TIME study,” Primary Care Diabetes, vol. 15, no. 6,
pp. 1071–1074, 2021.

[13] S. Bilgin, G. Aktas, G. Kahveci, B. M. Atak, O. Kurtkulagi,
and T. T. Duman, “Does mean platelet volume/lymphocyte
count ratio associate with frailty in type 2 diabetes mellitus?,”
Bratislavské Lekárske Listy, vol. 122, no. 2, pp. 116–119,
2021.

[14] M. Z. Kocak, G. Aktas, T. T. Duman et al., “Monocyte lym-
phocyte ratio as a predictor of diabetic kidney injury in type
2 diabetes mellitus; the MADKID study,” Journal of Diabe-
tes and Metabolic Disorders, vol. 19, no. 2, pp. 997–1002,
2020.

[15] H. Tilg, N. Zmora, T. E. Adolph, and E. Elinav, “The intestinal
microbiota fuelling metabolic inflammation,” Nature Reviews.
Immunology, vol. 20, no. 1, pp. 40–54, 2020.

[16] C. A. Moyer, J. Rounds, and J. W. Hannum, “A meta-analysis
of massage therapy research,” Psychological Bulletin, vol. 130,
no. 1, pp. 3–18, 2004.

[17] B. H. Fan, Massage therapy [M], China Traditional Chinese
Medicine Press, Beijing, 2016, [in Chinese].

[18] GBD 2015 Disease and Injury Incidence and Prevalence Col-
laborators, “Global, regional, and national incidence, preva-
lence, and years lived with disability for 310 diseases and
injuries, 1990-2015: a systematic analysis for the Global Bur-
den of Disease Study 2015,” Lancet, vol. 388, no. 10053,
pp. 1545–1602, 2016.

[19] T. E. Strax, M. Grabois, P. Gonzales, S. V. Escaldi, M. Reyna,
and S. J. Cuccurullo, “Physical modalities, therapeutic exer-
cise, extended bed rest, and aging effects,” in Physical Medi-
cine and Rehabilitation Board Review, S. J. Cuccurullo, Ed.,
pp. 636-637, Demos medical, New York, NY, USA, 3rd ed
edition, 2014.

[20] D. M. Barreto and M. V. A. Batista, “Swedish massage: a sys-
tematic review of its physical and psychological benefits,”
Advances in Mind-Body Medicine, vol. 31, no. 2, pp. 16–20,
2017.

[21] N. Imai, T. Ito, K. Suda, D. Miyasaka, and N. Endo, “Manual
calf massage and passive ankle motion reduce the incidence
of deep vein thromboembolism after total hip arthroplasty,”
Journal of Orthopaedic Science, vol. 22, no. 4, pp. 726–730,
2017.

[22] A. Molouki, S. M. Hosseini, M. Rustaee, and S. M. Tabatabaee,
“The immediate effects of manual massage of forearm on
power-grip strength and endurance in healthy young men,”
Journal of Chiropractic Medicine, vol. 15, no. 2, pp. 112–120,
2016.

[23] D. W. Van Pelt, M. M. Lawrence, B. F. Miller, T. A. Butterfield,
and E. E. Dupont-Versteegden, “Massage as a mechanother-
apy for skeletal muscle,” Exercise and Sport Sciences Reviews,
vol. 49, no. 2, pp. 107–114, 2021.

[24] H. Bahrami, M. A. Kiani, and M. Noras, “Massage for infantile
colic: review and literature,” International Journal of Pediat-
rics., vol. 4, no. 6, pp. 1953–1958, 2016.

[25] B. Seiger Cronfalk, E. Åkesson, J. Nygren et al., “A qualitative
study—patient experience of tactile massage after stroke,”
Nursing Open, vol. 7, no. 5, pp. 1446–1452, 2020.

[26] P. E. Wändell, A. C. Carlsson, C. Gåfvels, K. Andersson, and
L. Törnkvist, “Measuring possible effect on health-related
quality of life by tactile massage or relaxation in patients with
type 2 diabetes,” Complementary Therapies in Medicine,
vol. 20, no. 1-2, pp. 8–15, 2012.

[27] G. Wang, D. Cong, H. Ju et al., “Community intervention
study of viscera massage in overweight/obese type 2 diabetes
high-risk population,” Medicine (Baltimore), vol. 100, no. 48,
article e27932, 2021.

[28] X. Yang, Clinical research on acupoint catgut embedding com-
bined with abdominal massage in the treatment of simple obe-
sity, Shandong University of Traditional Chinese Medicine,
MA thesis, 2018, [in Chinese].

[29] Y. Han, Z. Lu, S. Chen et al., “Abdominal massage alleviates
skeletal muscle insulin resistance by regulating the AMPK/
SIRT1/PGC-1α signaling pathway,” Cell Biochemistry and Bio-
physics, vol. 79, no. 4, pp. 895–903, 2021.

[30] K. J. Lee, J. I. Park, and S. Y. Oh, “The effects of extracorporeal
shock wave therapy vs hand massage on serum lipids in over-
weight and obese women,” AnnMed Surg (Lond)., vol. 63, arti-
cle 102057, 2021.

[31] M. Dehghan, A. Malakoutikhah, F. Ghaedi Heidari, and M. A.
Zakeri, “The effect of abdominal massage on gastrointestinal

7Oxidative Medicine and Cellular Longevity



functions: a systematic review,” Complementary Therapies in
Medicine, vol. 54, article 102553, 2020.

[32] J. Kumar, K. Rani, and C. Datt, “Molecular link between die-
tary fibre, gut microbiota and health,” Molecular Biology
Reports, vol. 47, no. 8, pp. 6229–6237, 2020.

[33] N. Thevaranjan, A. Puchta, C. Schulz et al., “Age-associated
microbial dysbiosis promotes intestinal permeability, systemic
inflammation, and macrophage dysfunction [published cor-
rection appears in Cell Host Microbe. 2018 Apr 11;23
(4):570],” Cell Host & Microbe, vol. 21, no. 4, pp. 455–466.e4,
2017.

[34] G. J. Grosicki, R. A. Fielding, and M. S. Lustgarten, “Gut
microbiota contribute to agerelated changes in skeletal muscle
size, composition, and function: biological basis for a gut-
muscle axis,” Calcified Tissue International, vol. 102, no. 4,
pp. 433–442, 2018.

[35] F. Gizard, A. Fernandez, and F. De Vadder, “Interactions
between gut microbiota and skeletal muscle,” Nutr Metab
Insights., vol. 13, no. 13, p. 117863882098049, 2020.

[36] N. Mach and D. Fuster-Botella, “Endurance exercise and gut
microbiota: a review,” Journal of Sport and Health Science,
vol. 6, no. 2, pp. 179–197, 2017.

[37] H. E. Shin, S. E. Kwak, J.-H. Lee, D. Zhang, J. H. Bae, and
W. Song, “Exercise, the gut microbiome, and frailty,” Ann Ger-
iatr Med Res., vol. 23, no. 3, pp. 105–114, 2019.

8 Oxidative Medicine and Cellular Longevity


	Clinical Effect of Abdominal Massage Therapy on Blood Glucose and Intestinal Microbiota in Patients with Type 2 Diabetes
	1. Introduction
	2. Materials and Methods
	2.1. Design
	2.2. Participants
	2.2.1. Inclusion Criteria
	2.2.2. Exclusion Criteria
	2.2.3. Dropout and Elimination Criteria

	2.3. Interventions
	2.3.1. Control Group
	2.3.2. Routine Massage Group

	2.4. Abdominal Massage Group
	2.5. Test Indices
	2.6. Statistical Analysis

	3. Results
	3.1. Baseline Characteristics
	3.2. Data Analysis of Efficacy Indicators before and after Treatment
	3.2.1. Comparison of FBG, PBG, and HbAlc Indexes
	3.2.2. Comparison of TC and TG Indexes

	3.3. Comparison of HDL and LDL Indexes
	3.4. Observation Index Data Analysis before and after Treatment
	3.4.1. Comparison of Enterococcus and Enterobacter Indexes
	3.4.2. Comparison of Bifidobacteria and Lactobacilli Indexes


	4. Discussion
	5. Conclusion
	Data Availability
	Conflicts of Interest
	Acknowledgments

