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Abstract: The main purpose of the study is to analyse the effects of a physical activity
programme on the body composition and physical condition of the overweight adult. Starting
from the assumption that, with the decrease of the period of time available for physical
activities combined with an erratic eating, the overweight/obesity phenomenon associated
with increased risk factors for cardiovascular diseases has become an important issue which
the contemporary society is facing. Therefore, the organised physical activity adapted to the
needs of each individual seems to be the most viable solution for the improvement of the
general health. The study has been carried out on two subjects, a 21 year old male and a 45
year old female, for a period of three months in which they followed a 60 minutes/day, 7
days/week physical activity programme, accompanied by minor changes in their eating habits.
In order to establish the efficiency of the training programme, the subjects underwent a series
of measurements with the purpose to determine their body composition and stamina both at
the beginning, as well as at the end of the three months of physical activity. The results
obtained prove that only through the introduction of an aerobic physical activity and muscle
toning programme may the health and physical condition reported to the state of health be
improved both at the young adult as well as in middle aged subject.
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INTRODUCTION

Obesity is presently seen as a disease which characterizes the beginning of the third
millennium (Navarro et al., 2017). Recent studies have shown that approximately 2.1 billion
people in the whole world suffer from obesity or are overweight (Smith and Smith, 2016), 40% of
them being adults (Tseng et al., 2018). These figures must be considered an alarm for the whole of
humanity concerning the magnitude this modern disease is reaching. Obesity is mainly associated
with an erratic lifestyle, unhealthy eating and the lack of physical activity, nevertheless it may
have several causes, among which chronic diseases and genetic causes are most commonly met.
Independent on the motives which lay at the foundation of weight gain over the admissible limits,
one thing is certain, i.e. the negative effects obesity has on the state of health, such as: diabetes,
cardiovascular diseases, different types of cancer, hypertension, etc. (Tseng et al., 2018).

To combat obesity, improve physical conditions and health, the most effective prophylactic
and/or therapeutic intervention is physical activity. Physical activity has a role in both the
improvement of the physical condition in relation to the health of obese and overweight people as
well as in a prophylactic context in the case of healthy population (Corbin and Lindsey, 1984 cited
by Serbescu, 2008). In order to maintain and improve our health all we need is our own body to
start moving every day, systematically and methodically, respecting the human physiology
(Dejardin, 2008). Moreover, scientific proof certifies that those people who are more active from a
physical point of view present a lower risk of getting sick (Kassirer si Angell, 1998).

Both obesity as well as physical activity in order to lose weight and maintaining the state of
health does not represent any new study issue. Obesity is an issue which has been quite studied in
the past few years, both in what the causes are concerned as well as the effects it has on the overall
health of adults (Flegal et al., 2016; Inoue et al., 2018; Yumuk et al., 2015; Powell et al., 2015;
Stef et al., 2019) and children as well (Lobstein et al., 2015; Gupta et al., 2012; Van Cleave, 2010;
Waters et al., 2019; Geserick et al., 2018; De Bont et al., 2019). Some studies have been carried
out in order to observe the effects regular physical activity has on the composition of the body and
the physical condition (Serbescu et al., 2006, Nagy et al., 2016; Battaglia et al., 2016), and the
mood of the participants (Ilies et al., 2018; Tatar et al., 2018) or in fighting obesity (Baidog and
Herman, 2018; Whooten et al., 2018; Wiklund, 2016; Hills et al., 2011).

The results of regular physical activity together with a proper and healthy eating lacking in
fat have on the composition of the body are well known (Chin et al., 2016; Ferry et al., 2014),
therefore rarely these two key elements in the weight loss process are separately analysed. The
present study sets to determine whether physical activity plays an independent role or not in the
weight loss process of overweight or obese people.

MATERIALS AND METHODS

PARTICIPANTS

The study was carried out on two participants. They were selected according to a series of
indicators such as age, gender, weight, profession, etc.

Subject 1 (S1) is a 21 years old male student weighing 98.5 kg with a BMI of 30.12 being
classified as a class | obese. The subject does not have any hereditary-collateral pathologic
antecedents. Has a sedentary lifestyle, lacking in physical activity and based on a hyperlipidic diet
comprising carbonated drinks and fast food.

Subject 2 (S2) is a 45 years old female, economist, weighing 76.2 kg with a BMI (28.43)
which exceeds a little the admissible limits (Jensen et al., 2013) therefore the subject is considered
to be overweight. The subject does not have any hereditary collateral pathological antecedents,
physical deficiencies and personal pathological antecedents. The body weight exceeding the
admissible limit is due to the sedentary lifestyle, lack of physical activity and erratic eating.



The Effects of a Physical Activity Program on Body Composition and Physical Condition ...

ASSESSMENT OF PARTICIPANTS

The anthropic-physiometric assessment of the subjects was carried out through
measurements of the main anthropic-physiometric indicators (i.e. height, weight, circumferences,
corporal composition) in accordance to the standard procedures (Marfell-Jones et al., 2006).

Weight measurement was carried out with an analogic scale which had an error range of
0.1 grams. The weighing was carried out in kilograms and hundreds of grams, in the morning
after defecation and urination.

The body height was measured with the height measurer between the vertex and the plantar
plate. The subjects kept an orthostatic position with the M1 articulations extended, a straight spine
and the heels united; the vertical rod of the height measurer touches the heels, the cleftal and spine
aligned with the scapula. (Cordun, 2009).

The Body Mass Index (BMI) was determined considering the age, sex, height and bone

constitution using the following formula: BMI=%. The results were compared with the
ER (m)=

scale of normal BMI values according to age in order to classify the subjects and the risk of illness
due to excess weight.

The thickness of the subcutaneous fat (subcutaneous folds) was measured in millimetres,
using body fat caliper. The measurements were carried out only on the right side of the subjects,
while for a better accuracy they were repeated three times, the final value being considered the
average value of the three. The subcutaneous fold was measured on the abdomen, biceps, flank,
subscapular and on the thigh. The measurements were carried out both at the beginning as well as
at the end of the physical activity period.

The values obtained following the measurement of the subcutaneous fold were used to
determine the optimum body composition and weight of the subjects, using formulas developed by
the National Center for Sports and Exercise Medicine (Dragan, 2002): adipose tissue (%) = (the
sum of all five plies (mm) x 0.15) + 5.8 + BD (m?) — where BD = body surface calculated with the
help of the Du Bois nomogram (Du Bois and Du Bois, 1916 cited by Serbescu, 2008); the real
adipose tissue (kg) = real body weight (kg) x adipose tissue (%); real weak mass (kg) = real body
weight (kg) — adipose tissue (kg); optimum weak mass (kg) = real body weight (kg) x 75%;
optimum adipose tissue (kg) = optimum weak mas x 25% (female)/15-17% (male); optimum body
weight (kg) = optimum weak mass + optimum adipose tissue.

The perimeters were measured in centimetres using a tape measurer. The dimensions of the
perimeter of the chest, waist, abdomen, both arms, relaxed and contracted, both fore arms, both
thighs and calfs all in a state of relaxation and contracted. These procedures were carried out both
at the beginning of the programme as well as at the end.

The estimation of the daily dietary calorie’s consumption was carried out through an analysis
over a seven day period. During this period the daily calories intake was estimated taking into
consideration the table comprising the caloric content of each food. The daily calories intake has been
established for a menu considering the three main dietary principles (carbohydrates, fats, proteins)
carrying out a characterisation of the diet depending on the recommended percentage of nutrients.

The estimation of the maximum oxygen consumption (VO2zmax) Was carried out using the
Astrand test (Astrand and Ryhming, 1954). A 40 cm ladder was used for males and a 33 cm one
for females. The duration of the physical effort was 6 minutes; the intensity of the aerobic effort
was submaximal for each subject (600 kgm/min - S1, 500 kgm/min - S2), the rhythm of the climb
was given by a metronome. The prediction of the maximum oxygen consumption (VOzmax) Was
established considering the heart frequency measured for the last 15 seconds of each minute,
multiplying the value by 6 and respectively by 4 (Heyward, 1998), the results being compared with
the Astrand-Ryhming nomogram.

The motric assessment consisted in the appreciation of the articular mobility, muscle force,
balance coordination and effort capacity by finalising the trials comprised in the Hettinger
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motric test battery. There is a score comprised between 1 and 10 for each exercise, the
maximum score being 100 points; the scores which exceed 65 points are considered to be
good scores (Sbenghe, 1987).

TRAINING PROGRAMME

The physical activity programme was carried out on a period of three months, between the 1st of
March and the 1st of June 2019. During this period, the subjects underwent a daily 60 minutes training
programme. The type of training was chosen based on the assessment of the subjects which was carried
out before the start of the programme, as well as on the recent research in this field. It seems that the
aerobic training (AT) is the optimum type of training in order to lose weight and reduce body fat
(Stasiulis et al., 2010); while a physical activity programme based on AT is required for the increase of
weak mass for overweight or obese adults (Willis et al., 2012). Therefore, the training
programme was created mainly of AT combined for superior results with upper body toning
exercises. The intensity of the physical effort was determined based on the VOzmax and it is
comprised between 50 and 85% of its total value. The sequence of the exercises during the
training sessions follows a pre-set order for the entire implementation period of the programme:
preparing the body for effort (10 — 13 minutes; with the increase of the cardiac flow up to 120
bpm); the fundamental part, which comprises: intense walk/running (30 minutes); climbing -
descending stairs (10 minute); abdominal-lumbar-pelvic muscle toning exercises (15 minute);
effort recovery which consists in a 5 - 8 minute stretching session.

Due to the deficient physical condition of the subjects, the programme was divided into two
steps (i.e. one month and a half for each step). the differences between the two steps is the vigorous
walking in step 1 and running in step 2, while the increase of the intensity of the exercise involves
climbing and descending stairs as well as the number of repetitions for each toning exercise.

RESULTS AND DISCUSSIONS

Following the careful examination of the dietary habits of the subjects for the week
comprised between the 22" of February and the 28™ of February 2019, the total amount of calories
consumed was determined and therefore a characterisation of the diet based on the recommended
percentages of the main nutrients was developed. During this period, S1 ingested an average of
2326.2 Kkcal/day, respectively 16283.4 kcal/week. Therefore, his diet is considered to be
hypoglucidic, hyperlipidic and hyperproteic. S2 consumed an average an average of 2356.8
kcal/day, namely 16497.6 kcal/week, with a diet in which the main nutrients are found in
quantities considered to be normal (table 1).

Table 1. Calories and main nutrients intake for the two subjects

Subject 1 Subject Il
Indicators
Energetic value Energetic value
Percentage of major Recommended Percentage of major Recommended
Total calories/week 16283.4 kcal nutrients percentage of nutrients 16497.6 kcal nutrients percentage of nutrients
Total calories/day 2326.2 keal 2356.8 keal

Glucids/day 1030.4 kcal 44.29% 55% 1242.8 kcal 52.73% 55%

Lipids/day 801.9 kcal 34.47% 30% 777.6 keal 32.99% 30%
Proteins/day 367.6 kcal 15.84% 15% 321.6 kcal 13.64% 15%

Before the start of the actual training programme, minor changes in the diet of the two
subjects were taken into consideration. Therefore, the dietary changes of S1 were represented by
the elimination of sweet carbonated drinks and snacks. Considering this change, the average
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amount of calories consumed per day decreased by 700 kcal/day; this is a sure and sustainable way
of losing weight according to the American Center for the Control and Prevention of Diseases.
Due to a normal and balanced diet in relation to the recommended percentage of nutrients, the
changes brought to the diet habits of S2 were less severe, the reduction occurring for the quantity
of carbonated drinks (a reduction of approximately 400 kcal/day).

In the first step of the programme, due to the lack of physical condition, the subjects were
not able to maintain a constant running pace for the whole 30 minutes, therefore the aerobic
training consisted in intense walking. Based on the VOmax of 1.8 I/min it was estimated that the
value of the intensity of the effort for S1 must be comprised between 0.9 — 1.53 I/min, meaning
a speed of 4 — 5.9 km/h and a consumption of 4.5 and 7.65 kcal/min. The total calories
consumption for S1 during the 30 minutes of intense walking was an average of 68.4 kcal. S2
with a superior VO2zmax (1.9 I/min), the value for the intensity was also increased (0.95 — 1.61
I/min), consuming between 4.75 — 8.05 kcal/min for a speed comprised between 5.6 — 7.2 km/h.
The total calories consumption for S2 for the whole 30 minutes of intense walking was an
average of 52.9 kcal (Table 2).

Table 2. Calories burnt by the two subjects during the training programme

First stage of training

Indicators Subject | Subject Il

. . Kcal consumed per | Kcal consumed per . B Kcal consumed per | Kcal consumed per
Duration (min) Kcal consumed - - Duration (min) Kcal consumed . -
Exercises training week through training training week through training

Wl 30 68.4 30 52.9

Stairs 10 132.2 306.2 2143.2 10 1013 235.8 1650.6

Toning 15 105.5 15 81.6

Second stage of training

Indicators Subject | Subject Il

3 . Kcal consumed per | Kcal consumed per . . Kcal consumed per | Kcal consumed per
Duration (min) Kcal consumed L - Duration (min) Kcal consumed L -
Exercises training week through training training week through training

Running 30 267 30 210

Stairs 10 138.6 517.2 3620.5 10 107.2 403.6 2824.9

Toning 15 1117 15 86.4

The training which consists of climbing and descending stairs, S1 burnt 132.2 kcal for the
10 minutes of intense continuous effort, while S2 burnt only 101.3 kcal.

The toning training consisted in exercises for the strengthening of the abdominal-lumbar-
pelvic muscles. By carrying out this type of exercises S1 burnt 105.5 kcal during 15 minutes of
intense effort, while S2 only 81.6 kcal.

The average amount of burnt calories for a training session for both subjects was 306.2 kcal
for S1 respectively 235.8 kcal for S2. This brings forward an induced a deficit of approximately
2143.2 kcal per week for S1 and 1650.6 kcal for S2.

An intermediate assessment was carried out at the end of the first step. It has been observed
a substantial increase in the VOmax 0f both subjects (Table 4), the training intensity increasing in
accordance. S1 improved the VOzmax from an initial value of 1.8 I/min to 2.18 I/min, managing to
run with a constant speed comprised between 4.8-6.4 km/h, the calories consumption being of 8.9-
11.3 kcal/min. The total calories burnt in the 30 minutes of running increased with 198.6 kcal
(from 68.4 to 267 kcal) for S1. The VOzmax for S2 increased from 1.9 I/min to 2 I/min, managing to
maintain a constant running pace comprised between 5.8 and 7.5 km/h, with an average calories
consumption of 7-9.1 kcal/min. The total amount of calories burnt during the 30 minutes of
running increased with 157.1 kcal (from 52.9 to 210 kcal) for S2.
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The increased intensity for the stairs exercise determined an increase concerning the
calories burnt by the two subjects. Therefore, S1 burnt 138.6 kcal during 10 minutes of intense
continuous physical effort, while S2 burnt 107.2 kcal.

An increase of the calories consumed was observed as well during the abdominal-lumbar-
pelvic muscles toning exercises, due to the increase in the number of repetitions and intensity. The
duration of the exercise remained 15 minutes, S1 burning 111.7 kcal while S2 increased the
amount of calories burnt to 86.4 kcal.

The average amount of calories burnt per training session in the second step by the subjects
was 517.2 kcal for S1, respectively 403.6 kcal for S2; a considerable increase for both subjects has
therefore been observed since the beginning of the programme. This leads to a calorie’s deficit of
approximately 3620.5 kcal (with 1477.3 kcal more than the 1st step) per week for S1 and
respectively 2824.9 kcal (with 1174.3 kcal more than the 1st step) for S2 (Table 2).

In what the measured perimeters are concerned, they were the object of a series of
measurements both at the beginning as well as at the end of the training programme. An
improvement of the pre-existent situation was observed for both subjects during a final
assessment, in the sense that all the perimeters taken into consideration for the measurements
underwent functional improvements and decreased in dimensions.

Taking into account the case for S1 there has been a cumulated loss of 21 cm. The largest
loss was noticed in the abdominal area where the perimeter dropped with 5 cm (from 101 to 96
cm), followed by the chest (- 4cm; from 112 to 108 cm) and the thighs (- 3.5 cm for the left thigh;
- 2.5 cm for the right thigh). S2 lost 29.5 cm of the total value of all 10 measured perimeters. The
greatest deficit was recorded in the abdominal area, its dimension decreasing with 10 cm (from 99
to 89 cm) followed by the chest and waist (both losing 5 cm).

Following the physical effort of the past three months the amount of adipose tissue has
considerably decreased for both of the subjects. In order to determine this indicator, the
subcutaneous fat was measured using a body fat caliper, both at the beginning and the end of the
programme. The folds for S1 recorded a drop of 11.5 mm (from 132 to 120.5 mm). The major
drops in the quantity of adipose tissue were recorded on the abdomen (- 4 mm; from 33 to 29 mm),
the thigh (- 4 mm; from 35 to 31 mm) and the flank (- 2 mm; from 23 to 21 mm). For S2 the
overall amount of the folds dropped with 10 mm (from 136 to 126 mm). Most of them occurring in
the abdominal area (- 4 mm; from 30 to 26 mm), followed by the thigh (- 2.5 mm; from 37 to 34.5
mm) and flank (- 2 mm; from 24 to 22 mm) (table 3).

After three months of continuous and systemic practice of physical exercises, the final
results have shown an net improvement of all the parameters taken into consideration at the
beginning of the study (weight, BMI, body composition, VOzmax); all these being associate with a
more pleasant physical aspect and an improved quality of life.

The body weight of S1 suffered a significant drop from 98.5 kg at the beginning of the
training programme to 89.8 kg at the end of the programme. Meaning that there has been a
total weight loss of 8.7 kg in three months namely 2.9 kg per month, a superior loss to the
optimum loss of 1.8 kg/month (Jensen et al., 2013). The real adipose tissue decreased with
4.02 kg (from 27.38 kg initially to 23.36 kg in the end), meaning approximately 1.74% of the
total. The value of the BMI also recorded a decrease from the initial values which exceeded
30, by the end of the programme it was 27.46. Even if the subject didn’t reach the optimum
BMI value of 24 according to the height weight and age, going therefore from first class
obesity to overweight. Together with the decrease of all the values the effort capacity of S1
increased. It was therefore observed from the VOzmax value which increased with
approximately 0,6 I/min (from 1.8 I/min initially to 2.4 I/min in the end) and the superior
results obtained during the final Hettinger test, compared to the one at the beginning of the
programme (97 final points, compared to 95 initial points) (figure 1 and table 4).
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Table 3. The dimensions of the perimeters and of the cutaneous folds of the two subjects
before and after the physical activity programme

Indicators Subject | Subject 11
Initial values Final values Initial values Final values
Thoracic perimeter (cm) 97 95 98 93
Abdominal perimeter (cm) 101 96 99 89
Basin perimeter (cm) 112 108 110 105
Left arm perimeter (cm) 35-36.5 34-37 29-29 59-29
(relaxation - contraction) )
Right arm perimeter (cm) 35-36.5 34-37 29-29.5 29-29
(relaxation - contraction) : B
Right forearm perimeter (cm) 30-30.5 29.5-31 23-23.5 23.5-24
(relaxation - contraction) : : B :
Left thigh perimeter (cm) 66.5 - 68 63-65 62.5-63 58- 60
(relaxation - contraction) B .
(g il pesilinetier (@) 66.5 - 68 64 - 66 62.5-63 58-60
(relaxation - contraction) . .
D 45-45.5 44-25 37.5-37.5 37-37
(relaxation - contraction) : : .
Left calf perimeter {cm) 44-45 44.5- 45 37.5-37.5 37-37
(relaxation - contraction) . : :
Abdominal folds (mm) 33 29 30 26
Flank folds (mm) 23 21 24 22
Subcapular folds (mm) 26 25 25 23.5
Thigh folds (mm) 35 31 37 34.5
Biceps folds (mm) 15 14.5 20 20
Folds sum (mm) 132 120.5 136 126

Figure 1. Subject 1 at the beginning and at the end of the physical activity programme
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During the three months of training, the body weight of S2 decreased from 76.2 kg to 69.7
kg. Taking into account the 6.5 kg lost during the period and approximately 2.16 kg each month,
S2 also exceeded the average value of 1.8 kg/month considered to be the optimum weight loss
(Jensen et al., 2013). The adipose tissue dropped with 2.9 kg (from 28.37 kg initially to 25.46 kg in
the end), representing 1.56% of the total; maintaining above the normal limits of 25%. The BMI
dropped from an initial 28.43 to 26, reaching the end of the programme a level bellow the
optimum value of 27, the subject situated as normal considering this indicator. The effort capacity
indicated by the VOamax increased with approximately 0,3 I/min (from 1.9 I/min initially to 2.2
I/min in the end). The considerable improvement of the stamina and physical performances of S2
during the programme are highlighted by the results obtained at the Hettinger test, namely 84
points in the end compared to 81 points initially (table 4).

Table 4. The values of the weight, body composition and VOmax 0f the two subjects before and
after the physical activity

" Subject | Subject Il
Indicators — — " — = -
Initial values Optimal values Final values Initial values Optimal values Final values
Real body weight (kg) 98.5 85.6 89.8 76.2 71.4 69.7
BMI (Body Mass Index) 30.12 <24 27.46 28.43 <27 26
Real fat tissue (%) 27.8 16 26.06 28.05 25 26.49
Real fat tissue (kg) 27.38 11.81 23.36 28.37 14.28 25.46
Real weak mass (kg) 71.12 73.87 66.44 54.83 57.15 51.24
VO2max (I/min) 1.8 3.2-3.6 2.4 1.9 1.7-2.1 2.2

The present study carried out over a period of three months and having as subjects’ people
of different ages and gender considered the analysis of the effects a regular physical activity
programme might generate on the body composition of adults. Taking into consideration the bleak
forecast of an alarming increase of obesity in the near future, such programmes seem to be a sine-
qua-non tool for weight loss and the reduction of fat with the increase of muscle mass. The results
obtained during the study justify us to state that the state of health, respectively physical condition
related to health, may be improved for both a young adult as well as for a middle aged person,
independent on the gender, with just minor changes in their diet and with the introduction in
everyday life of a 60 minutes physical activity aerobic and muscle toning programme, based on the
assessment and prescription of all the determined components.
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