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Abstract
Background. Over the years, most fitness gyms have introduced different programs of physical exercise for groups (eg. 

Aerobics, TRX, step aerobics). In order to avoid accidents, it is important to personalize and monitor these programs by a 
professional gym instructor.

Aims. The aim of this study is to evaluate the association between activity plans, individual food intake and body 
composition.

Methods. A prospective analytical study was conducted during February-March 2019 in Târgu-Mureș, Romania. The 
study sample was represented by 35 subjects from a fitness gym that practices physical activity in groups. The data required 
for the study were collected using a foot-to-foot bioimpedance scale, a plicometer, a tape measure and a 3-day food journal. 

Results. The subjects had an average intake of 19.92% proteins, 37.87% fat and 42.90% carbohydrates. Statistical 
correlations were noticed between the intake of proteins and the abdominal skinfold (p=0.03). Other associations were visible 
between the intake of fats and the waist measurement (p=0.009), along with correlations between the intake of carbohydrates 
and the triceps skinfold (p=0.002).

Conclusions. The connection between inadequate physical activity, with high intensity, and an unbalanced nutritional plan 
(high in proteins but low in carbohydrates) will lead to a minor change in body mass because of dehydration.
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Introduction 
A balanced diet along with daily physical exercise is 

important to achieve a healthy lifestyle and therefore a 
proper body development. According to the World Health 
Organization, every individual should perform at least 300 
minutes of physical exercise every week in order to gain 
superior medical benefits (1). The main health benefits are 
usually related to a reduced risk for developing coronary 
heart dysfunctions, higher blood pressure, metabolic 
syndrome, colon or breast cancer, along with depression. 
All these benefits can be favored by a daily physical exercise 
program of low to medium exercise intensity applicable in 
all sex and age groups (2). However, the literature study 
introduces new therapeutic methods for obese individuals, 
which act on understanding the fundamental causes of 
excessive weight gain (***, 2004). 

Daily physical exercise increases caloric intake and 
therefore daily macro-micronutrient intake. As seen in 
the literature, active individuals exceed 0.8 g proteins/kg 

due to the desire to develop active body tissue (Stensel et 
al., 2017), whereas further increasing carbohydrate and 
limiting fat intake. As a result, the risk of exceeding the 
energy requirements increases, causing a positive energy 
balance and also an increase in body weight. Such energy 
intake measures, adopted frequently, can result from high-
intensity physical exercise in groups with low exercise 
capacity. Ulbrich et al. (2016) confirmed that both high 
intensity and low intensity physical exercise can improve 
quality of life in patients with heart failure, while other 
papers reported similar results over healthy individuals. 
Yet, low exercise capacity and high exercise intensity can 
lead to important negative changes in energy metabolism. 
Of the main changes, an increased respiratory exchange 
ratio (RER) can be seen early and therefore, an increased 
carbohydrate metabolism while limiting the use of fat as 
an energetic compound (Ramos-Jiménez, 2008). In such 
cases, improper anthropometric changes are described 
through an increased fat mass and total body weight.  
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Over the years, most fitness gyms have introduced 
different physical activity programs intended for specific 
groups. Of these, the most common are aerobics, total 
body resistance exercises (TRX) and step aerobics. In 
order to avoid injuries and to achieve the physical goal set 
for each individual, it is important for this programs to be 
personalized and monitored by professional individuals 
(Jordan et al., 2018). Therefore, the purpose of our study 
was to evaluate the association between physical activity, 
individual food intake and changes in body composition.

Material and methods
The research was initiated after obtaining the approval 

of the Ethics Committee of Scientific Research, the 
necessary data being collected after obtaining the written 
consent of all study participants.

Research protocol
a) Period and place of the research
A prospective analytical study was conducted during 

February-March 2019 in Târgu-Mureș, Romania. The 
study was performed after obtaining the gym manager’s 
consent to conduct the study in the gym and each subject’s 
consent for data collection.

b) Subjects and groups
The following inclusion criteria were applied: healthy 

females and males, without any medical problems, 
engaged in a physical fitness group, having a permanent 
residence in Târgu-Mureș.

The exclusion criteria were: no subject under the 
age of 18, without a permanent residence in Târgu-
Mureș, suffering from chronic illness affecting physical 
development, with the presence of a pathology restricting 
physical exercise. 

The study sample was represented by 35 subjects from 
a fitness gym that practices physical exercises in groups, 
both females and males being included in this study.

c) Tests applied
- Anthropometric and food related data
The data required for the study was collected using a 

foot-to-foot bioimpedance scale (Tanita BC-1000 Japan 
with a max capacity of 200 kg and an accuracy of 0.1 
kg ) and food journals. A plicometer and a tape measure 
were used to collect anthropometric data such as biceps, 
triceps, abdominal, subscapular skinfolds along with  
hip and waist circumferences. The measurements were 
taken at the beginning and the end of the study, with the 
subjects in a standing position with their back straight, 
without clothes.

The food jurnal was completed for a 3-day period, 
having the objective to collect the following data: number 
of meals - including snacks, serving period, serving 
type, food type and quantity, along with the daily water 
intake. All the data were used to determine daily energy 
intake and therefore macronutrient and micronutrient 
consumption. 

- Physical  exercise analysis 
The fitness plan was described everyday for a whole 

week by a gym representative. The training volume was 
60 minutes/day, and the equivalent of 300 minutes/week. 
The training was conducted over five days per week and 
two days of rest. The group training intensity differed by 

the type of physical exercises: high intensity (full body 
workout, plyometric, accelerator), medium intensity 
(kettlebell training, TRX, back & base) and low intensity 
(yoga and dumbbell training). During a 4-week program, 
these types of exercises were repeated 2 to 3 times.

d) Statistical processing
GraphPad Prism 6.0. was used to statistically analyze 

this data. Standard deviation (±SD) along with the 
variation coefficient (CV%) and median were used for the 
descriptive statistical analysis. The D’Agostino Pearson 
omnibus normality test was used to evaluate the normality 
of data. We considered the P value of <0.05 as statistically 
significant with a range of confidence of 95% (95% CI).

Results
Following statistical analysis, we noticed a significant 

difference in the subjects’ body weight. The first 
measurement median value was 67.47 kg and the second 
measurement value was 64.02 kg (Fig. 1). A lower weight 
difference for the second month can be observed in Table 
1 (p=0.024). 

Table I 
Statistical data regarding the weight of subjects between and 

after 1 month of training. 

Indicators First 
measurement (kg)

Last 
measurement (kg)

Minimum value 41.20 40.90
Maximum value 103.8 96.10

Median 64.70 59.50
Mean 67.47 64.02
SD 14.96 14.20

Variation 
coefficient  % 22.18 22.18

 

Fig. 1 – Weight measurements - graphic representation of the 
means (kg). 

Regarding the skinfold measurement (biceps=SFb, 
abdominal=SFabd, subscapular=SFsp), we observed 
a significant difference in the subscapular skinfold, as 
further detailed in Table II.

A significant difference was seen compared to hip 
measurement values. During the first measurement, the 
average value was 98.69 cm versus 94.71 cm during 
the second measurement. An important difference was 
noticeable between the two check-ups (p=0.009); the 
difference between the average values was ±7.71 cm. 
These differences can be viewed in Table III.
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Table III 
Statistical data regarding hip measurements

Indicators Hip circumference - 1 Hip circumference - 2
Minimum value 88 cm 70 cm
Maximum value 116 cm 114 cm
Median 98 cm 97,5 cm
Mean 98.69 cm 94.71 cm
±SD 7.71 cm 10.11 cm
Variation 
coefficient % 7.82 cm 10.67 cm

*1=the first measurement; **2=the last measurement

Regarding body composition, more specifically 
considering the fat tissue and the muscle tissue, there were 
no significant statistical data differences, with a differential 
p value of 0.08 for the fat tissue and 0.15 for the muscular 
tissue. Furthermore, the hydration level did not record any 
significant differences (p=0.19). From the data illustrated 
in Table IV it can be seen that the subjects were in an 
average state of dehydration.

Table IV  
Statistical data regarding the % of water deposits in the body. 

Indicators Water deposits - 1 Water deposits - 2
Minimum value 43.60% 42.20%
Maximum value 63.40% 65.50%

Median 54.00% 54.40%
Average 53.27% 53.65%

±SD 5.38% 5.70%
*1=the first measurement; **2=the last measurement

Figure 2 shows the level of hydration of the sample 
group (% of water from the body weight).

Fig. 2 – Graphic representation of the hydration level (% from 
the sample)

When statistically evaluating the food journals, 
significant differences were noticed among the general 
recommendations of macronutrient intake per day: proteins 
- 15%, carbohydrates - 55%, fat - 30%. Analyzing the data, 
the subjects had an average intake of 19.92% ± 4.18 SD 
proteins (p=0.006), 37.87% ± 10.18 SD fat (p<0.001) and 
42.90% ± 11.50 carbohydrates (p<0.001).

Analyzing the association between the intake of 
macronutrients and anthropometric measurements, 
significant statistical correlations were noticed between 
the intake of proteins and the abdominal skinfold (p=0.03). 
Other associations were visible between the fat intake and 
the waist measurement (p=0.009), along with carbohydrate 
intake and the triceps skinfold (p=0.002). There were no 
statistical changes when analyzing the association between 
macronutrients and other anthropometric measurements 
(Table V).

Table II 
Descriptive statistical data regarding the subjects’ skinfold measurements (mm). 

Indicators SFb1* SFb2** SFt1 SFt2 SFabd1 SFabd2 SFsp1 SFsb2
Minimum value 3.10 2.80 4.00 6.40 5.60 5.10 5.40 6.70
Maximum value 19.20 14.50 24.70 19.70 25.70 22.90 21.30 20.40
Median 7.50 6.80 11.60 11.65 17.60 15.00 11.20 8.02
Mean 8.53 7.13 13.06 11.53 16.74 14.96 12.59 11.11
±SD 4.25 2.80 4.77 3.30 6.02 5.75 4.11 3.89
p value 0.36 0.17 0.06 0.02
Variation coefficient % 49.89 39.37 36.54 28.64 35.98 38.48 32.67 35.05

*1=the first measurement; **2=the last measurement

Table V 
Statistical data regarding the associations between anthropometry and macronutrient intake.  

Measurements Measurements-protein
association

Measurements-
fats association

Measurements-
carbohydrates association

p value Spearman r p value Spearman r p value Spearman r
% of fat tissue 0.8944 -0.04 0.5824 -0.18 0.5094 -0.22

% of muscular tissue 0.8944 0.04 0.5824 0.18 0.5094 0.22
Kilograms 0.9151 -0.03 0.3296 -0.32 0.7683 0.10

Biceps skinfold 0.7293 -0.11 0.9153 0.03 0.7899 -0.09
Triceps skinfold 0.1433 0.47 0.0665 0.57 0.0028 -0.80

Abdomen skinfold 0.0388 0.62 0.8627 0.05 0.2275 -0.39
Scapular skinfold 0.5926 0.18 0.7287 0.11 0.1591 -0.45
Hip circumference 0.8399 0.06 0.0877 0.53 0.3284 -0.32

Waist circumference 0.4149 -0.27 0.009 0.74 0.6091 -0.17
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Discussions 
According to the study results, a significant weight 

loss was seen in the study group. Low intensity physical 
exercise can improve energy metabolism due to a lower 
respiratory exchange ratio, a lower heart rate and an 
increased fat metabolism use (Purdom et al., 2018). 

According to Christense et al. (2018), in order to lose 
weight, a hypocaloric diet is needed along with daily 
physical exercise. During physical exercise with an intensity 
of over 70% of HRmax, glycogen becomes the main 
energy fuel. Post-workout glycogen synthesis is increased 
in order to enhance post-exercise recovery. According to 
Starling et al. (1997), after 2h cycling training (with 65% 
of HRmax intensity), a diet rich in carbohydrates leads to 
a 93% muscular glycogen restoration, while a diet poor 
in carbohydrates leads to only 13% deposit restoration 
(Murray & Rosenbloom, 2018). The low carbohydrate diet 
seen in our sample will lead to the body’s incapacity to 
restore the glycogen in muscular deposits (Starling et al., 
1997).

According to the main theoretical recommendations, a 
regular diet consists of 15% proteins, 50-55% carbohydrates 
and 30-35% fats (Jensen et al., 2011). A low protein intake 
will lead to weight loss due to muscular protein usage as 
a substrate for gluconeogenesis. (Longland et al., 2016). 
A weight loss diet plan should be first of all hypocaloric 
and low/medium in fat, high/normal in proteins and low/
medium in carbohydrates. Analyzing our subjects’ food 
journals, it was concluded that their diet was high in 
proteins, high in fats and low in carbohydrates. Although 
there were important changes in the body weight, there 
were fewer changes in the fat tissue, which may bring into 
question other factors that favored body weight loss.

During muscular glycogenolysis, glycogen is 
decomposed into pyruvate in order to provide enough 
energy to sustain physical activity. During muscular 
contractions, more specifically during aerobic contractions, 
pyruvate is decomposed into carbon dioxide and water 
(Martin & Tarcea, 2015). Due to a low carbohydrate 
intake, our subjects may have a slower muscular glycogen 
restoration and a false weight loss due to low intramuscular 
water deposits (Tero-Vescan et al., 2013). 

The purpose of a diet plan rich in proteins is to increase 
the muscle mass. Furthermore, with an adequate ratio 
of carbohydrates, it helps restoring the body’s glycogen 
which was oxidized (Zajak et al., 2014). Carbohydrate 
intake leads to increased postprandial glycemia, which 
causes the pancreas to release insulin. This mechanism will 
help amino acids to enter through active transport inside 
the striated muscle fibers for protein synthesis (Martin & 
Tarcea, 2015). Although the subjects of the present study 
had a protein rich diet, this did not lead to a significant 
increase in their muscle mass. 

From the results of this study it can be seen that pre- 
and post-workout hydration is inadequate. The subjects’ 
average intake of water was 1.6 L/day. According to the 
literature, an optimal restoration presumably needs the 
intake of 150% of the lost water (Jensen et al., 2011).  
Peacock et al. (2011) suggest that it is very important to 
drink water before and after workout. As we also concluded 
in this study, the participants were in a state of dehydration 

at the beginning of a new workout. Furthermore, according 
to Bilsborough & Mann (2006), a high protein intake 
requires a high water intake. An inadequate intake of water 
in our sample group will eventually lead to the dehydration 
of the subjects.

Engaging into physical exercise of different intensity 
levels is not enough to achieve significant changes in the 
body composition. A well planned diet is as important 
as the physical exercises performed. Respecting the 
nutritional plan offered alongside the workout plans may 
lead to positive changes for the subject and also for his/her 
exercise performance. 

Conclusions 
1 The activity plans that were proposed to the subjects 

were not personalized and not adapted to their endurance. 
2. An inadequate physical activity plan along with an 

unbalanced nutritional plan (high in proteins but low in 
carbohydrates) can lead to a slight change in body mass 
due to dehydration.
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