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Introduction: Metabolic syndrome is a condition in which multiple cardiovascular metabolic risk factors
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in elderly patients with metabolic syndrome. Methods: A total of 85 elderly people were selected from a pen-
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full oxygen and full resistance. The improvement of sleep quality with the prescription of exercise with high
oxygen and low resistance was better than that of exercise with complete oxygen, complete resistance and
high resistance and low oxygen. Level of evidence II; Therapeutic studies - investigation of treatment results.
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RESUMO

Introdugdo: A sindrome metabdlica é uma condicdo em que mdltiplos fatores de risco metabdlicos cardiovasculares se
juntam no corpo. Objetivo: Explorar os efeitos da prescricdo de exercicios no metabolismo de glicose e lipidios em pacientes
idosos com sindrome metabdlica. Métodos: Um total de 85 idosos foram selecionados de uma comunidade de pensionistas.
Os fatores que influenciam a atividade fisica foram analisados pelo método de andlise de correlacdo de Pearson, o teste
Mann-Whitneyu e o teste Kruskal-Wallish. No final, analisamos quantitativamente a influéncia e o curso de cada fator na
atividade fisica dos idosos. Resultados: entre os 85 idosos em casas de repouso, 2 casos (1,1%) apresentavam alto nivel de
atividade fisica, 70 casos (38,9%) apresentavam nivel médio de atividade fisica, e 51 casos (60,0%) apresentavam baixo nivel
de atividade fisica. Conclusées: A melhora no metabolismo de glicose e lipidios e preparo fisico sauddvel com a prescricéo
de exercicios de oxigénio alto + resisténcia baixa e aquela de exercicios de resisténcia alta + oxigénio baixo é mais eficaz do
que a de prescricdo de exercicios de oxigénio pleno e resisténcia plena. A melhora na qualidade do sono com a prescricéo de
exercicios de oxigénio alto e resisténcia baixa foi maior do que aquela de exercicios com oxigénio pleno, resisténcia completa e
resisténcia alta e oxigénio baixo. Nivel de evidéncia ll; Estudos terapéuticos - investigagao de resultados de tratamento.

Descritores: Desempenho no esporte; glicolipidios; sindrome metabdlica.

RESUMEN

Introduccidn: El sindrome metabdlico es una condicién en que mdltiples factores de riesgo metabdlicos cardio-
vasculares se juntan en el cuerpo. Objetivo: Explorar los efectos de la prescripcion de ejercicios en el metabolismo de
glucosayy lipidos en paciente ancianos con sindrome metabdlico. Métodos: Se seleccioné un total de 85 ancianos de
una comunidad de pensionistas. Los factores que influenciaron la actividad fisica fueron analizados por el método
de andlisis de correlacién de Pearson, la prueba Mann-Whitneyu y la prueba Kruskal-Wallish. Al final, analizamos
cuantitativamente la influencia y el curso de cada factor en la actividad fisica de los ancianos. Resultados: Entre los 85
ancianos en casas de reposo, 2 casos (1,1%) presentaban alto nivel de actividad fisica, 70 casos (38,9%) presentaban
nivel medio de actividad fisicay 51 casos (60,0%) presentaban bajo nivel de actividad fisica. Conclusiones: La mejoria
en el metabolismo de glucosa y lipidos y preparo fisico saludable con la prescripcidn de ejercicios de oxigeno alto +
resistencia baja y la de ejercicios de resistencia alta + oxigeno bajo es mds eficaz que a prescripcion de ejercicios de
oxigeno pleno y resistencia plena. La mejoria en la calidad del suefio con la prescripcion de gjercicios de oxigeno alto
y resistencia baja fue mayor que la de ejercicios con oxigeno pleno, resistencia completa y resistencia alta y oxigeno
bajo. Nivel de evidencia Il; Estudios terapéuticos - investigacion de resultados de tratamiento.

Descriptores: Rendimiento en el deporte; Glicolipidos; Sindrome metabdlico.
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INTRODUCTION

Metabolic syndrome is a condition in which multiple cardiovascular
metabolic risk factors (including central obesity, type 2 diabetes orimpaired
glucose regulation, dyslipidemia, and hypertension) gather in the body, a
large number of studies have shown that the occurrence and progression
of MSis closely related to human life style." With the development of social
economy, lifestyle changes such as high-calorie, high-fat diet and reduced
physical activity have led to the increasing prevalence of MS, which has
become a major global health problem. Diet and exercise are the two
cornerstones for the treatment of metabolic syndrome. The survey found
that 69.69% of patients with metabolic syndrome were in the inactive
group or the low activity group.? And exercise is beneficial to the control
of blood sugar (especially after meals) and reduce the incidence of car-
diovascular and cerebrovascular diseases.* The survey found that patients
have the will to exercise, but most patients have exercise errors, part of
patients because of the lack of subjective initiative, it is difficult to carry
out long-term effective exercise* Walking is the main way of People’s Daily
activities. Itis very important to determine a certain amount of walking for
the prevention and treatment of diseases. Pedometer s an effective physical
activity measurement tool. In view of this study, Cherniak AY, Petrov | M et
alinvestigated the effect of telmisartan on glucose metabolism in elderly
patients with hypertension and metabolic syndrome.

METHOD
Inclusion criteria

1.260%;

2. Meet the diagnostic criteria of metabolic syndrome (MS-CDS2013),
have the following 3 or more: Central obesity and/or abdominal obesity:
waist circumference >90cm for men and >85cm for women; Hyperglyce-
mia: FPG=6.10mmol/L (110mg/ dL) or 2hPG >7.80mmol/L (140mg/ dL)
and/or have been diagnosed and treated with diabetes; Hypertension:
>130/85mmHg and/or have been diagnosed with hypertension and
treated; Fasting TG=1.7mmol/L (150mg/ dL) and/or fasting HDL-C<1.0m-
mol/L (40mg/ dL);

3. Informed consent, voluntary participation.

Exercise intervention grouping

The random number table method was used to randomly divide 85
elderly MS patients into five groups, respectively: There were 17 patients in

the complete aerobic exercise group (group A), 17 patients in the complete
resistance exercise group (group R), 17 patients in the high oxygen + low
resistance exercise group (group HA), 17 patients in the high resistance +
low oxygen exercise group (group HR),and 17 patients in the control group
(group Q). The specific grouping steps of random number table method are
as follows: 1) First, 85 subjects were numbered from 1 to 85. 2) Divide the
random number by 5, and the remainderis 1, 2, 3,4, 0. 3) The remaining 1
was divided into group A, the remaining 2 into group R, and the remaining
3 into group HA. The remainder of 4 was divided into HR group, and the
remainder of 0 was divided into C group. 4) If there are more than 17 cases in
agroup, 1 case will be randomly selected from the group, and the random
number will be extracted again. Divide the random number by 5, and the
remainder will be 1, 2, 3, 4, 0, respectively. The remaining 1 was assigned
to group A, the remaining 2 to group R, and the remaining 3 to group HA.
The remainder of 4 was divided into HR group, and the remainder of O was
divided into C group. Repeat until each group has 17 participants.

Exercise prescription

1. Exercise intensity

The intensity of aerobic exercise is that the bullseye rate during
exercise reaches (220- age - resting heart rate) * (40%-60%) + resting
heart rate. During the exercise, the researcher used the exercise bracelet
to measure the 15-second pulse number of the subjects and determine
whether their heart rate was within the range of bullseye rate.

Resistance exercise intensity is 45%-65% of the maximum single
load of each event. Each event is repeated in 2 to 3 groups, with 10
to 13 groups in each group. Rest between projects is 3min, and rest
between groups is 2min.

RPE level was assessed immediately after each exercise for the two
kinds of sports, with a score of 12-14. Subsubjectively, “slightly fatigued”
and slightly accelerated sweating and breathing did not affect the con-
versation. The experiment period is shown in Figure 1.

RESULTS

During the experiment, A total of 2 cases were lost to follow-up, all
of which were subjects in Group A. The reasons for the loss of follow-up
were as follows: One patient withdrew voluntarily, and one patient was
hospitalized. Finally, all data were collected from 83 subjects, including
15 casesingroup A, 17 casesin group R, 17 cases in group HA, 17 cases
in group HR, and 17 cases in group C.
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Figure 1. Periodical intervention and collection indicators.
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1. Sociodemographic and disease-related data of elderly MS patients
in nursing homes

The average age of the elderly was 79.83+5.13 years old, ranging
from 63 to 87 years old. Males accounted for 31.3 percent; 10.8% of
the elderly have primary school education or below, and 73.5% have
university education or above; 68.7% were widowed; 2.2 percent of
the elderly smoke; 3.6 percent of older adults drink alcohol; 72.2% of
the elderly took more than two drugs; 84.3% suffer from more than 2
chronic diseases. (Table 1)

2. Glucose and lipid metabolism indexes

There were no statistically significant differences in TC, TG, HDL-C,
LDL-C, FPG and 2HPG among the five groups (all P >0.05), indicating that
the glucose and lipid metabolism levels of the five groups were balanced
and comparable before the experiment. The results are shown in Table 2.

3.Effects of different exercise prescriptions on glucose and lipid me-
tabolism in elderly MS patients

Fasting blood glucose

Kruskal-Wallish test showed that the difference between the five
groups of patients before and after the FPG experiment was statistically
significant (P<0.001). Mann-Whitney test was used for pairwise com-
parison between groups, and Bonferroni method was used to adjust
the test level a=0.05/10=0.005: Compared with group A, there was no
statistically significant difference in group R (U=108.00, P=0.478>0.005),
and there was statistically significant difference in group HA (U=49.00,

Table 1. Sociodemographic and disease-related data characteristics of elderly MS
patients in nursing homes (n=83).

Project n (%) (C(:)nr:’ijr;t:d) n (%)
Age (years) Smoking

60~74 8 9.6 There are 2 24

75~84 57 68.7 | Thereis no 81 976

>85 18 217

Gender Drinking

Man 26 313 | Thereare 3 36

Woman 57 68.7 | Thereisno | 80 96.4

Level of education Drug species

Primary school and below 9 108 0~1 23 27.8

Junior high school 5 6.1 2~3 30 36.1

High school/technical 8 96 3 30 36,1

secondary school
University and above 61 735
Marital status Number of chronic diseases

Married 57 68.7 0~1 13 15.7

Death of a spouse 26 313 2~3 45 54.2

>4 25 30.1

Table 2. Comparison of glucose and lipid metabolism indexes of elderly MS patients
in nursing homes before experiment.

I{::::Z:?S Group A | Group R |Group HA|Group HR| GroupC | F P
TC 4.9941.14|4.40+£1.08 | 5.08+1.18 | 4.87+1.16 | 4.70+£0.84 | 1.029 | 0.398
TG 1.7141.11|1274£0.72 | 1.72+0.88 | 1.79£0.02 | 1.67+£0.83 | 0.860 | 0.492
HDL-C  [143+0.36|1.39+0.30 | 1.43£0.35 | 1.42+0.39| 1.38+0.25 | 0.069 | 0.991
LDL-C  |3.45£0.94 [ 2.84+0.99|3.50+1.23|3.21£1.10 [ 3.06+0.66 | 1.220 | 0.309
FPG 6.13+0.81(6.19+0.92 | 6.57+1.46 | 6.57+£1.05 [ 6.19+1.42 | 0.583 | 0.676
2hPG  |7.78+22018.2742.53830+2.12|7.78+2.17 | 7.06+1.62 | 0.920 | 0457

720

P=0.002<0.005), the difference in the HR group was statistically significant
(U=49.50, P=0.002<0.005), while the difference in the C group was not
statistically significant (U=186.50, P=0.024>0.005).”

Postprandial blood glucose at 2h

Kruskal-Wallish test showed that the differences between the
5 groups of patients before and after the 2HPG experiment were
statistically significant (P<0.001), Mann-Whitney test was used for
pairwise comparison between groups, and Bonferroni method was
used to adjust the test level a=0.05/10=0.005: Compared with group
A, there was no statistically significant difference in group R (U=141.00,
P=0.628>0.005), and there was no statistically significant difference
in group HA (U=77.00, P=0.058>0.005), there was no statistically
significant difference in the HR group (U=88.50, P=0.142>0.005), while
there was statistically significant difference in the C group (U=205.50,
P=0.002<0.005); Compared with R group, there was no statistically
significant difference in HA group (U=76.50, P=0.018>0.005), HR group
(U=92.50, P=0.073>0.005), and C group (U=213.50, P=0.016>0.005);
Compared with HA group, there was no statistically significant difference
in HR group (U=153.50, P=0.760>0.005), while there was statistically
significant difference in C group (U=260.50, P<0.001<0.005); Compared
with the HR group, the difference in group C was statistically significant
(U=257.00, P<0.001<0.005).8

DISCUSSION

Effects of different exercise prescriptions on health and fit-
ness of elderly MS patients

Two-factor repeated measure analysis of variance was used to
compare the change trend of SBP in HA group, HR group and C group
before, 4, 8 and 12 weeks of intervention. Intergroup effect analysis:
There was no significant difference between HA group and HR group
and C group (both P = >0.05).° Time effect analysis: there were signi-
ficant differences between the HA group and the HR group and the C
group at different time points (all P <0.05); Interaction effect analysis:
there was interaction between group and time in the analysis of HA
group, HR group and C group (both P <0.05)."° The results are shown
in Figures 2 and 3.

CONCLUSION

This paper presents the effect of exercise prescription on glucose
and lipid metabolism in elderly patients with metabolic syndrome. The
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Figure 2. Change trend of SBP in elderly MS patients in HA group and C group at
each time point.
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Figure 3. Change trend of SBP of elderly MS patients in HR group and C group at
each time point.

specific contents of this method were selected from 85 elderly peoplein
a pension community. The influencing factors of physical activity were
analyzed by Pearson correlation analysis method, Mann-Whitneyu test
and Kruskal-Wallish test. Among 85 elderly people in nursing homes,
2 cases (1.1%) had high level of physical activity, 70 cases (38.9%) had
medium level of physical activity, and 51 cases (60.0%) had low level
of physical activity; Univariate analysis showed that education level,
marital status, self-efficacy of drinking and exercise beliefs, disease
susceptibility, disease severity, behavioral benefit, behavioral disorder
and behavioral cues had statistically significant effects on physical
activity (all P <0.05); To prove that four kinds of exercise prescription on
the elderly patients with metabolic syndrome in nursing homes have
different degrees of improvement in glucose and lipid metabolism,
physical fitness and sleep quality.
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