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Abstract. The Aim of this study is to verify the effects of
adapted physical activity on the cardiorespiratory health
and body composition of obese diabetic patients. Thirty-
two type 2 diabetes (T2D) patients (11 men, 21 women),
aged 39-70 years, were randomly divided into two groups
according to body mass index, group 1: 20 overweight
subjects (BMI <30) and group 2: 12 obese subjects (BMI>
30) undergoing a program Adapted physical activity of
moderate intensity to severe during 3 months at the rate of
3 sessions of one hour per week. The paired student's t-test
was used to evaluate the effect of the intervention program
on the 6-minute walk test, arterial blood pressure, heart
rate, weight, waist circumference, total fat, and visceral and
lean mass. After 3 months of the practice of adapted
physical activities, we observed significant changes in their
resting heart rate of -6.06 bpm (p<0.05), systolic blood
pressure of -7.8 mmHg (p<0.05), fasting blood glucose of -
86.68mg/dl (p<0.05), maximum oxygen consumption of
+6.13ml / kg / min (p<0.05), total fat of -5.89% (p<0.05),
weight of -8.27kg (p<0.05), body mass index of -5.17 kg/m2
(p<0.05) and waist circumference of -5.66 cm (p<0.05) and
their muscular percentage increased significantly by +
9.17%. Regular physical activity allows type 2 diabetics
patients to improve their cardiorespiratory fitness and
change their body composition.
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cardiorespiratory health, type 2 diabetic patient.

Introduction

nce the affections of developed and

industrialized countries, non-communicable

diseases will become a major public health problem
after 2020 in sub-Saharan Africa. One of the reasons
for this is exposure to the various modifiable risk
factors of the environment: sedentary lifestyle,
inappropriate meals, excess alcohol, smoking, fiber
deficiency, potassium, calcium and magnesium (UN
General Assembly, 2011; WHO, 2011).

The prevalence of T2D has increased
continuously by 6% per year between 2000 and 2009
according to data from the National Institute of
Health Surveillance (INVS) (WHO, 2011). This
growth is expected to continue, due to an aging
population, an increase in the life expectancy of
people with diabetes, but also an increase in the
prevalence of obesity and a sedentary lifestyle, the
main causes of T2D. Patients with T2D are becoming
younger age. This is a real public health problem
(Webber, 2009; Barr et al., 2005; Gaede et al., 2008;
Lipscombe & Hux, 2007).

A surveillance survey, using the WHO STEPS
instrument (WHO, 2010), on chronic disease risk
factors was conducted in Kinshasa, capital of the
Democratic Republic of Congo in 2005. The 3 steps of
the SETPS method were completed. In STEP1, socio-
demographic and behavioral information was
collected. In STEPS 2, physical measurements such as
height, weight and blood pressure were taken. This
STEPS [Kinshasa / DRC] survey focused on the
general population, targeting adults aged 15 and
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over. The results of this study showed that in the city
of Kinshasa, in adults over the age of 15, the
prevalence of arterial hypertension is 11% and that of
diabetes is 15.5% (Longo-Mbenza et al., 2000; Bieleli
et al., 2000).

Aerobic exercise is known to manage glycaemia
control and cardiovascular risk factors. It has also
beneficial effects for metabolic profile in patients
with T2D (Ng et al, 2010). Resistance training
muscular strength and endurance,
enhances flexibility and body composition, and

improves

decreases the risk of cardiovascular disease (Albright
et al., 2000).

Moderate or intense physical activity and
cardiorespiratory training are associated with
significant reductions in morbidity and mortality,
both in men and women, in both type 1 and type 2
diabetes (Chudyk & Petrella, 2011).

The practice of regular physical exercise is
considered the cornerstone of diabetes treatment
(Colberg et al., 2011).

Studies are accumulating on the proof of the
effectiveness of non-drug therapies, of which
adapted physical activity is part, in primary
prevention as well as in secondary prevention.
However, the application of such therapies requires
the patient to be an actor of his health and imposes
on him in the long term a change in his behavior
(Snowling & Hopkins, 2006).

We noted the absence of the practice of adapted
physical activities in centers for the care of diabetic
patients in the Democratic Republic of Congo. This
motivated us to introduce an adapted physical
activity program as well to evaluate its contribution
to the and body
composition of these patients.

cardiorespiratory  health

Methods

In the present study, we opted for the experimental
method and conducted a longitudinal study which
consisted in following the evolution of the
cardiorespiratory parameters (heart rate, systolic and
diastolic blood pressure, VO:max) and body
composition of type 2 diabetics” patients during the 3
months period from January to the month of March
2018.

The Kingasani Hospital in Kimbanseke commune
in Kinshasa served as the framework for this study.
We chose the Kingasani Hospital for the following
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reasons: Firstly: because it abounds in his own
service specialized in the care of APA and a large
number of diabetic patients. Secondly, it is one of the
major diabetes care centers in Kinshasa, particularly
in the commune of Kingasani, and meets the
standards for our scientific research.

Study Group

Out of a total of 59, only thirty-two (32) type II
diabetic patients were selected for the present study.
Inclusion criteria were as follows: 1) Established T2D
for more than one year duration, 2) Treatment only
with oral hypoglycemic agents (not taking insulin),
3) An inactive previous lifestyle, Alc level < 11%, 4)
Have a BMI > 25-30kg/m? for overweight subjects
and BMI > 30 kg/m? for obese subjects, 5) Be on the
first and last day of the assessment, 6) Have
participated at least 95% in the program, 7) Accept
freely to participate in the study.

Exclusion criteria were BMI 43 kg/m?, age over 70

years, nephropathy, severe retinopathy and
neuropathy, cardiovascular diseases or history of
serious cerebrovascular, and severe musculoskeletal

problems restricting physical activity.

All diabetic subjects had consented in writing to
participate in the study according to the Helsinki
Declarations. The information collected from diabetic
subjects was kept confidential.

Study Parameters

In this study we used the following parameters:
Socio-demographic: Age, sex; body composition: Weight,
height, BMI, total fat, visceral fat and muscle;
physiological: Heart rate, blood pressure, VO2max.

Measurements and Data Collection

The body
parameters collected were as follows by the

composition and cardiorespiratory
kinesiologist team: Weight (kg) using a SECA brand
weigh scale calibrated in kilograms (kg) to 100 grams
near; the size (Cm) using a height gauge SECA, these
two previous measurements allowed us to calculate
the body mass index of diabetic patients according to
the formula IMC: mass (Kg) / Size? (m); waist
circumference using a metric tape of tailors; the
percentages of total, visceral and muscle fats were
measured using an Omeron BF-511 brand impedance
meter; and the blood pressure (mmHg) using a wrist
sphygmomanometer that allows us at the same time
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to determine the Medisana brand resting heart rate;
Glycaemia was measured by the biologist physician
on an empty stomach using a one touch glucose
meter; Cardiorespiratory endurance was measured
using a six-minute walk test by the kinesiologist. It
consisted of asking the diabetic patient to walk a
distance of 20m return for 6 minutes, then we
measured the distance traveled in meters. . With this
distance, we calculated the VO: max from the
equation below: VO2max (1 / min) = 0.023 x distance
(m) +5.9 Bellet et al., 2012).

All these measures were taken at Kingasani
Hospital center once before the intervention program
in January and after the program in March 2018.

Exercise Training Protocol

Participants exercised three times per week, with
training progressing gradually in length and
intensity. Heart rate monitors (Polar Electro; Oy,
Kempele, Finland) were used to adjust workloads to
achieve target heart rate. Participants progressed
from 15 to 20 min per session at 60% of maximum
heart rate to 45 min per session at 75% of measured
maximum heart rate. Exercises period was based on
aerobic treadmill endurance exercises (for 20
minutes) and muscle building (for 10 minutes),
recovery relaxation exercises (for 5 minutes). These
different exercises were practiced with several
variants to avoid monotony. The subjects were asked
to have sweet eatable or drinkable things and not to
use their lunches or medications just before the
beginning of training. However, they could supply
the water required by their bodies in the middle of
the sessions. A personal trainer was present for a
minimum of three scheduled sessions weekly at each
exercise facility and supervised all exercise
programmes. After randomization, he/she met each
participant individually at least once a week for 2
weeks, every 1 weeks for the subsequent 1 months,
then once a month for the remainder of the
programme to ensure appropriate progression
through the programme. The personal trainer
monitored attendance and contacted the participant
if any sessions were missed. After the initial 2 weeks
post-randomization, participants were free to attend
at times most convenient for them, but they were
required to come at least once a week at a time when
the personal trainer was present.
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Data Analysis

The data collected was entered using the Microsoft
Excel 2013 software and then imported into SPSS
software version 21.0 (Statistical Package for Social
Sciences). Quantitative variables were presented as
mean * standard deviation and their extremes in the
tables. To check the effects of physical exercises, we
used the parametric test of student t that allowed us
to make comparisons averages obtained. The
statistical test results used were interpreted at the p
<0.05 significance level for statistical decision
making.

Results

Table 1 shows that subjects over 40 years of age and
women were more numerous, and overweight
diabetics had a longer duration of illness than obese
diabetics.

Table 1

Baseline characteristics of study participants.

Diabetics subjects

Variables Overweight Obese
(n=20) (n=12)

Ages (yrs)

<40 (%, n) 20% (n=4)  16.6% (n=2)

>40 (%, n) 80% (n=16)  83.3% (n=10)

Men (%, n) 30% (n=6)  41.6% (n=5)

Women (%, n) 70% (n=14)  58.3% (n=7)
Clinical Characteristics
10.2+3.8

284+15

9.6+5.1
342+4.0

Duration of Diabetes (yrs)
BMI (kg/m?)

We observed in the table 2 above those diabetic
patients their
program altered their body composition and
cardiorespiratory health parameters with the
exception of visceral fat and diastolic blood pressure.

significantly ~ after intervention

The Table 3 shows that overweight subjects
except visceral fat and diastolic blood pressure, have
improved patients significantly all other parameter
after the intervention program.

From Table 4 it can be seen that, with the
exception of visceral fat, weight, body mass index
and muscle, obese diabetics after the intervention
have significantly reduced their total fat and waist
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circumference.  Regarding the physiological
parameters of obese diabetics” subjects, we show that
obese diabetics
improved their systolic blood pressure and blood

sugar.

have statistically significantly

Discussion

This study a revealed that diabetic patients

significantly reduced their total fat, weight, body
mass index and waist circumference, however their

significantly. No

Table 2

statistical

difference was observed between visceral fat loss
before and after. Diabetes patients as a whole were
initially obese and became overweight after our
intervention program. This improvement is similar
to the findings of Sato (2001) that the practice of
physical exercises in obese people and obese patients
with type-2 diabetes result in a selective decrease of
body fat, leading to weight loss, while causing no
changes in lean body mass. Our results are inferior to
those found by Yavari et al. (2012) in that these
authors combined two type of exercises and followed
type 2 diabetics’ patients for one years.

Comparison of body composition profile and cardiorespiratory fitness
averages across the group (n =32, Mean * SD).

Variables Before After P
Total Fat (%) 3992+5.7 34.03 +5.52 0.002*
Visceral Fat (%) 13.03£2.7 9.09 +2 0.08
Muscle (%) 20.08 +4.1 29.25+4.6 0.0001*
Weight (kg) 88.83+7.73 80.56 +7.77 0.0001*
BMI (kg/m?) 31.88+4.3 26.71 +3.59 0.003*
Waist (cm) 106.53 £9.81 99.87 +9.41 0.006*
Heart Rate (bpm) 96.21 +8.5 90.15+8.2 0.003*
SBP (mmHg) 131.81+9.4 123.96 +9.8 0.001*
DBP (mmHg) 88.43+2.7 85.03+2.9 0.06
Blood Glucose (mg/dl)  218.43 +47.7 131.75+40.1 0.0001*
VO:Max (ml/kg/min) 249 +51 31.03+6.4 0.0001*

*p <.05, BMI: Body Mass Index, SBP: Systolic blood pressure, DBP: Diastolic pressure.

Table 3

Comparison of body composition profile and cardiorespiratory fitness
averages of overweight diabetics (n = 20).

Variables Before After p
Total Fat (%) 36.1+3.8 30+4.1 0.004*
Visceral Fat (%) 129+3.5 72+21 0.0001*
Muscle (%) 21.1+32 29+4.1 0.0001*
Weight (kg) 82.8+£8.5 76+9.2 0.002*
BMI (kg/m?) 284+1.5 242+1.2 0.003*
Waist (cm) 103.3+9.3 97.7+84 0.0001*
Heart Rate (bpm) 943+78 88.6+8 0.0001*
SBP (mmHg) 131.8£8.1 124.6 +8.9 0.0001*
DBP (mmHg) 88.1£3.06 84.8+3.2 0.091
Blood Glucose (mg/dl) 188.1 +32.04 118.9 +31.95 0.0001*
VO:Max (ml/kg/min) 25.6+5.3 32.8+7.3 0.007*
*p<.05
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Table 4

Comparison of body composition profile means of obese diabetics (n = 12).
Variables Before After P
Total Fat (%) 42+58 35.8+5.5 0.0001*
Visceral Fat (%) 133+21 11.1x2 0.51
Muscle (%) 19554 233 +£5.42 0.22
Weight (kg) 86.6+7.3 81472 0.003*
BMI (kg/m?) 342+4 306+34 0.47
Waist (cm) 107 +10.5 103.3+10.3 0.02*
Heart Rate (bpm) 98+9.6 94.3+8.5 0.067
SBP (mmHg) 1323 +11.9 126 +11.7 0.0001*
DBP (mmHg) 88.5+2.6 852+2.7 0.09
Blood Glucose (mg/dl) 234.2+499 140.9 +44.2 0.002*
VO:Max (ml/kg/min) 239+44 276 +49 0.842
*p<.05

With respect to the cardiorespiratory health
parameters of diabetic patients, this study showed
that they statistically significantly modified their
resting heart rate, systolic blood pressure, fasting
blood glucose, maximum oxygen consumption.
Diastolic blood pressure did not change significantly
after the intervention program. Physical activity
affects physical fitness by improving cardiac and
respiratory functions, including increasing VO2max

by 11, 8% (Inserm, 2008).

Meta-analyses and other studies have
demonstrated that aerobic and resistance exercise
each improves glycaemic control in people with this

condition (Balducci et al., 2010).

A MEDLINE-type research conducted by Grassi
et al. (1992) using the arsenal anti hypertension
(HTA) key words and exercises, teaches us that more
than 1,500 articles were written on the subject over
the past 20 years (Grassi et al., 1992; Balducci et al.,
2006; Gordon et al., 2009). All of these articles confirm
that regular exercise reduces blood pressure (BP)
values by an average of 10 / 7.1.0r, we know that
such an improvement in BP allows to expect a
reduction incidence of stroke and myocardial
infarction by 34% and 19% respectively, which is
comparable to the effect of any antihypertensive
drug used as monotherapy (Ryan et al., 2001; Baum
et al.,, 2007).

Regarding the body composition of overweight
diabetic patients, we found in this study that they
significantly decreased their total fat, visceral fat,
muscle, weight, body mass index, and waist

Turk J Kinesiol 2018; 4(4): 118-124

circumference. A study conducted by Kusuayi et al.
(2015) conducted with overweight and obese patients
with T2D undergoing a physical exercise program
based on aerobic treadmill endurance exercises and
muscle building showed a significant decrease in
body mass index of 4.9 Kg / m? compared to the
group average of 34.6 Kg / m? before against 29.7 Kg
/ m? after the physical activity program (Kusuayi et
al., 2015).

The greater the energy expenditure caused by
physical activity, the greater the weight loss (Aljasir
et al., 2010).

The cardiorespiratory health parameters: heart
rate, systolic blood pressure, glycaemia, maximum
oxygen of overweight diabetic patients
significantly modified after the physical activity
intervention program. We

were

also observed no
statistically significant difference in diastolic blood
pressure after the intervention program.

Exercise training improves glycemic control,
body fitness,
cardiovascular risk, physical functioning and well-

composition,  cardiorespiratory
being in patients with T2D or pre-diabetes (Marwick
et al., 2009; Snowling & Hopkins, 2006).

A systematic review and meta-analysis showed
that supervised exercise programs incorporating
aerobic or resistance training improved blood
glucose control in adults with type 2 diabetes,
whether a diet was part of the program or no
(Gordon et al., 2008).
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Véronique Perrault's (2011)

indicate that by training 3 to 5 times a week for 4

meta-analyzes

months, at a rate of 20 to 60 minutes per training
session, a decrease of - 7.6 to 11 can be obtained. 1
mmHg systolic pressure; - 6.7 to 7.6 mmHg diastolic
pressure. These reductions compare favorably with
what is achieved with some antihypertensive drugs.

Obese diabetics’
reduced their total fat, weight and waistline after the
intervention program, while other parameters have
not been significantly modified including visceral fat,

patients have significantly

body mass index and muscle mass. Physiologically,
this study shows that obese diabetics’ patients
significantly altered their systolic blood pressure,
glycaemia while the resting heart rate, maximum
oxygen consumption and diastolic blood pressure
did not undergo any modifications statistically
significant. Our results were different to those found
by Perkins BA, Riddell MC, 2006 who said that
physical exercise increases the capacity of oxygen
consumption by the organism and because of this the
glycogen burns aerobically (it burns therefore thanks
to the oxygen brought by the blood to the cells)
(Perkins & Riddell, 2006). In large cohort studies of
people with type 2 diabetes, regular physical activity
or moderate or intense cardiorespiratory training
were associated with 39% decreases at 70% of
cardiovascular mortality and overall mortality over
15 to 20 years of follow-up (Guelfi et al., 2007; Fahey
et al., 2012).

Conclusion

The regular practice of adapted physical activity
allows diabetic patients to improve not only their
cardiorespiratory health but also their body

composition.
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