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Abstract: Objective: To investigate the adjuvant therapeutic effect of regularly taking slow walks over the long term
on inflammation in elderly hypertensive patients. Methods: 83 elderly hypertensive patients were randomly selected
and divided into two groups. Patients in the control group were treated with routine drugs, but those in the treatment
group took regular, slow walks over the long term as the basis of their routine therapy. The treatment lasted for two
years. Changes in blood pressure, blood lipids, and inflammatory factors were analyzed, and the conditions of the
cardiac and cranial nerves were also evaluated at 0.5, 1, and 2 years after the initial treatment. Results: Before
the treatment, there were no differences in blood pressure, blood lipids, or inflammatory factors between the two
groups. After one year’s treatment, the systolic pressure and tumor necrosis factor-α (TNF-α) levels were decreased
significantly in the treatment group compared to the control group (P<0.05). After two years’ treatment, blood pressure, blood lipids (TC and TG), and the inflammatory factors in the treatment group were significantly lower than the
levels in the control group, but, the high-density lipoprotein cholesterol (HDL-C) levels in the treatment group were
significantly higher compared with the control group (P<0.05). The damage rates of the hearts, brains, and kidneys
in the treatment group were all significantly lower than the damage rates in the control group (P<0.05). Conclusion:
Taking regular, slow walks over the long term has a significant effect on lowering blood pressure, reducing lipids, and
reducing inflammation in elderly hypertensive patients.
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Introduction
Elderly hypertension represents a type of common senile disease, and shows an increasingly
high incidence rate among the aged populations [1-3]. Elevated blood pressure, blood lipids, and inflammation are frequently found in
elderly patients with hypertension [4, 5].
Clinically, hypertension is mainly treated with
drugs. However, the therapeutic effect is unsatisfactory due to the requirement of continuous
medication [6, 7]. At present, an emerging
treatment method, taking slow walks over the
long term, has been applied in the treatment of
this disease [8, 9]. However, the effect of regularly taking slow walks over the long term on
inflammation in elderly hypertensive patients
remains poorly understood. The present study

aims to investigate the clinical therapeutic efficacy of regularly taking slow walks over the long
term in elderly hypertensive patients.
Patients and methods
Patients
A total of 83 elderly hypertensive patients in
our hospital from January 2016 to December
2016 were selected and randomly divided into
a control group and a treatment group. Among
the 40 patients in the control group, there were
28 males and 12 females aged 55-73 years,
with an average age of (64.32±4.32) years, and
the average duration of their hypertension was
(8.43±3.63) years. Among the 43 patients in
the treatment group, there were 26 males and
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Table 1. Comparison of the clinical data before treatment
Index
Treatment group Control group
SBP (mmHg)
163.45±15.32 165.43±15.32
DBP (mmHg)
99.78±7.67
98.95±9.56
TNF-α (ng/L)
12.53±1.67
12.49±1.34
IL-6 (ng/L)
26.47±3.09
25.98±2.78
Hs-CRP (mg/L)
7.32±0.78
7.56±0.78
TC (mmol/L)
5.89±0.53
5.93±0.60
TG (mmol/L)
1.92±0.11
1.83±0.12
HDL-C (mmol/L)
1.19±0.10
1.16±0.12

17 females aged 55-72 years, with an average
age of (63.02±4.62) years, and the average
duration of their hypertension was (8.10±3.13)
years. There were no significant differences
between the two groups in their clinical data,
including gender, age, duration, etc., and they
were comparable. All patients were informed of
the clinical protocol, and an informed consent
was obtained from each of them. This study
was approved by the ethics committee of our
hospital.
Inclusion criteria: All patients met the diagnostic criteria of hypertension, and they had no
past medical history of diseases of the vital
organs, including the heart, liver, and kidneys.
Exclusion criteria: Patients with hyperlipidemia,
patients who received inflammatory treatment
recently, or patients with a mental disorder.
Treatment approach
Patients in the control group were treated routinely through the oral administration of 12.5
mg hydrochlorothiazide and 4 mg perindopril
once daily in the morning, respectively. Patients
in the treatment group took regular, slow walks
twice daily (about half an hour per time) in the
morning and evening on the basis of routine
therapy. The slow walks were taken with the
premise that no sense of fatigue was to be produced. The treatment lasted for two years.
Observation indexes and therapeutic effect
evaluation
Blood pressure indexes: The systolic blood
pressure (SBP) and diastolic blood pressure
(DBP) of the patients were periodically measured during and at the end of the treatment.
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Blood lipid indexes: Total cholesterol (TC), triglycerides (TG) and high-density lipoprotein
cholesterol (HDL-C) were measured via enzymelinked immunosorbent assay (ELISA) at 2 years
after the initial treatment.
Inflammatory factors: Interleukin-6 (IL6) and
tumor necrosis factor-α (TNF-α) were measured
via ELISA, and high-sensitivity C-reactive protein (hs-CRP) was measured via turbidimetric
analysis at 2 years after the initial treatment.
In addition, SBP and TNF-α were also measured
at 0.5 and 1 year after initial treatment.
The damage rate of heart, brain and kidneys:
Heart, brain and kidney diseases were diagnosed based on the diagnostic criteria of the
WHO: damage rate = damaged case/total case.
Statistical analysis
All data were processed using Statistical
Product and Service Solutions (SPSS) software.
The measurement data were presented as the
mean ± standard deviation (SD) and the enumeration data were presented as a percentage. Student’s t-test was performed for the
comparison of differences between the two
groups. Pearson’s correlation analysis was
used for the correlation analysis. P<0.05 indicated that the difference was statistically
significant.
Results
Comparisons of clinical data before treatment
There were no significant differences in the biochemical indexes, SBP, DBP, TNF-α, IL-6, hsCRP, TC, TGm and HDL-C between the two
groups before treatment (P>0.05) (Table 1).
Correlation of inflammatory factor TNF-α with
SBP
The correlation analysis showed that there was
a positive correlation between SBP and TNF-α
at 2 years after the initial treatment (r=0.9415,
P=0.021) (Figure 1).
Reduced SBP of patients in the treatment
group after one and two years of treatment
After half a year, there was no significant difference in SBP between the two groups of patients
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Figure 1. Correlation analysis of the inflammatory
factor TNF-α with SBP.

Figure 4. Correlation analysis of TC with TNF-α.

Figure 5. Correlation analysis of TC with SBP.
Figure 2. Comparison of SBP between the two groups
of patients within two years.

Decreased TNF-α level of patients in the treatment group after one and two years of treatment
After half a year, there was also no significant
difference in the TNF-α level between the two
groups of patients. Nonetheless, at 1 and 2
years after the initial treatment, the levels of
TNF-α in the two groups of patients were
decreased, while the content was significantly
reduced in the treatment group compared to
that in the control group (P<0.05) (Figure 3).
Correlation of TNF-α, SBP with TC

Figure 3. Comparison of TNF-α between the two
groups of patients within two years.

(P>0.05) (Figure 2). However, after one year
and two years, the patients’ SBP levels in the
treatment group were significantly lower than
the levels in the control group (P<0.05), and the
level was reduced more sharply than it was in
the control group (Figure 2).
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Our result showed a positive correlation
between TC and TNF-α (r=0.8783, P=0.0193)
(Figure 4), TC and SBP (r=0.9184, p=0.0283)
(Figure 5), respectively.
Comparisons of biochemical indexes after
treatment
After two years’ treatment, the SBP, DBP, TNFα, IL-6, hs-CRP, TC, and TG levels of the patients
Int J Clin Exp Med 2019;12(8):10139-10144
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Table 2. Comparisons of biochemical indexes
after treatment
Index
Treatment group Control group
SBP (mmHg)
148.34±13.45 159.45±12.45*
DBP (mmHg)
82.34±8.45
98.56±8.98*
TNF-α (ng/L)
6.43±0.67
8.97±0.87*
IL-6 (ng/L)
13.27±1.34
15.56±1.23*
Hs-CRP (mg/L)
4.23±0.43
5.98±0.54*
TC (mmol/L)
4.32±0.41
4.98±0.45*
TG (mmol/L)
1.31±0.11
1.79±0.11*
HDL-C (mmol/L)
1.65±0.12
1.24±0.10*
Note: *compared with the treatment group, P<0.05.

in the two groups were all reduced and were
significantly lower than those in control group
(P<0.05). However, HDL-C in the treatment
group was significantly higher than it was in the
control group (P<0.05) (Table 2).
Comparisons of the damage rates of the heart,
brain, and renal function
In the control group, the damage rates of an
abnormal ECG, left ventricular hypertrophy, coronary heart disease, acute cerebrovascular disease, and abnormal renal function were 52.5%,
20%, 7.5%, 12.5% and 15.0%, respectively,
which were all significantly higher than the
rates in the treatment group (20.9%, 6.9%,
4.6%, 2.3% and 4.6% respectively) (P<0.05)
(Table 3).
Discussion
The most common chronic disease in the aged
populations is senile hypertension, and its incidence rate increases year by year, which is
thought to be related to the accelerated pace
of work and to the serious pollution of the living
environment [10-12]. Senile hypertension often
leads to elevated blood pressure and blood lipids, and even to a series of inflammatory
responses in patients [13, 14]. Clinical treatment relies on drugs, such as angiotensin converting enzymes, diuretics and vasodilators.
These hypotensive drugs contribute to decreasing blood pressure but can also cause unavoidable side effects in patients with senile hypertension. Moreover, due to the fact that the
senile hypertension is a chronic disease, the
long-term medication brings a heavy financial
burden to patients [15, 16]. Nowadays, an adjuvant therapeutic method of regularly taking
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slow walks over the long term is emerging in the
clinic, and the therapeutic effect can be
enhanced using this approach [17, 18]. In this
study, patients with senile hypertension in our
hospital were selected, and we investigated the
clinical therapeutic efficacy of this adjuvant
approach on patients with senile hypertension,
based on the routine treatment.
In clinical practice, slow walking is a kind of
medical exercise therapy method, and also an
aerobic exercise from the point of view of
sports, which can expand the capillaries, accelerate the internal metabolism, and enhance
enzyme activity [19]. Among the elderly hypertensive patients, there are abnormalities in
blood pressure, blood lipids, and inflammation.
Blood lipids are the pathogenic factor of hypertension. The rising content of TG is accompanied by a reduction in the activity of the fibrinolytic enzyme, leading to an increase in blood
viscosity. Also, the excess blood lipids attach to
the vascular wall, contributing to risk factors for
atherosclerosis. The main inflammatory factors
in elderly hypertensive patients are TNF-α, IL-6,
and CRP, which are closely associated with
hypertension. In the clinic, the severe condition
of hypertension is associated with higher levels
of TNF-α, IL-6, and CRP. TNF-α is mainly responsible for the production and release of a growth
factor, and it also accelerates the secretion of
endothelin and the release of angiotensin II.
Elevation of TNF-α results in a thickening of the
arterial wall, further increasing blood pressure.
IL-6 leads to vasoconstriction through the stimulation of the proliferation of smooth muscle
cells, thus elevating blood pressure. CRP refers
to a reactive protein, and the overexpression of
CRP is reported to be capable of causing an
overgrowth of vascular endothelial cells and
the thickening of artery walls in patients, thus
increasing peripheral resistance. CRP is also a
risk factor for hypertension. Patients with
hypertension tend to suffer from heart, brain
and renal complications, and the long-term
condition of SBP in hypertension patients is the
main cause of heart, brain, or renal damage.
The overload of SBP leads to excess secretion
of renin in the body and produces a retention of
sodium and water. Hypertension increases the
incidence rates of stroke and cardiac insufficiency in patients and reduces the self-regulation ability of cardiac function, so it can give
rise to the sudden death of patients [20].
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Table 3. Comparisons of the damage rate of the heart, brain and renal function in the different groups
Group
Control group
Treatment group

Case
40
43

Abnormal Left ventricular Coronary heart Acute cerebrovascular Abnormal renal
ECG
hypertrophy
disease
disease
function
21 (52.5)
8 (20.0)
7 (7.5)
5 (12.5)
6 (15.0)
*
*
*
*
9 (20.9)
3 (6.9)
2 (4.6)
1 (2.3)
2 (4.6)*

Notes: *compared with the control group, P<0.05.

In this study, we found correlations among
blood pressure, blood lipids, and inflammatory
factors. Moreover, after one year’s treatment,
the blood pressure, blood lipid (TC and TG), and
inflammatory factors in the treatment group
were significantly lower than the corresponding
levels in the control group, indicating that regularly taking slow walks over the long term, as an
adjuvant therapeutic method, can lower blood
pressure and blood lipids and exert an antiinflammation effect. After long-term exercise,
the fat metabolism of the body is increased,
contributing to reducing the release of TC and
inhibiting HDL-C. Therefore, the viscosity of
blood can be avoided, which is beneficial in
improving the elasticity of the vascular wall and
lowering the blood pressure. The reduction of
inflammatory factor content can lower the
secretion and release of angiotensin II to
improve the vascular systolic function. The
damage rates of the heart, brain, and kidneys
in the treatment group were significantly lower
than those in the control group. Down regulation of inflammatory factors via reducing the
blood pressure and lipids can also reduce the
damage to the heart, brain, kidneys and other
relevant organs.
Conclusion
In conclusion, taking regular slow walks over
the long term presents a significant adjuvant
therapeutic effect on elderly hypertensive
patients by lowering blood pressure, reducing
blood lipids, and improving the symptoms of
inflammation.
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