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Abstract
Obesity is an inflation of the fatty tissue with harmful repercussions
on health. The excess fat mass results from the imbalance of
the energy balance strongly determined by the level of basal
metabolism. The impedancemetric bioelectric method in routine
clinical practice for estimating the energy expenditure associated
with the measurement of body composition has proven to be a very
accessible technique for monitoring obese patients.
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Introduction
Obesity is defined by an excess of fat mass with harmful health
effects; the increase in weight is made up on average for 2/3 by the
fat mass and 1/3 by the lean mass. The proportion of adipose tissue is
thus increased in overweight.
It is well accepted that the slightly hydrophilic adipose tissue has
a higher resistance to the passage of an electric current compared to
that measured through the water compartment rich in electrolytes [1].
Furthermore, there is a relationship between body composition and
basal metabolism, a major determinant of energy metabolism [2].
Within the framework of the measurement of the energy
expenditure of the obese subject, we carried out the measurement of
the basic metabolism by bioelectric impedancemetry,

Patients and Methods
Our study is part of the descriptive cross-sectional observational
studies.

Patients
The subjects of the number of 172 recruited during the period from
January 2014 to May 2017 are adults of both sexes, normal-weight or
overweight.
-- Inclusion criteria: subjects whose body mass index (BMI = weight
in kg / m2) is above 18.5 kg / m2, subjects of 2 sexes aged 17 - 65
years
-- Criteria for non-inclusion: lean, malnourished subjects, subjects
suffering from endocrine disorders, children and subjects aged
over 65 years.

Material
Bioelectric impedance measurement: in our protocols, we used a
multifrequency impedance measurement such as “Bodystat Quadscan
4000”.

Methods
Measurement of body composition and energy expenditure:
Bioelectrical impedance measurement: among non-anthropometric
methods, it is certainly the one that is most used because it is the
most easily accessible. There are several types of apparatus ranging
from general public and inexpensive devices for analyzing the
fat mass on a subject in a standing position, to more sophisticated
devices, comprising several electrodes, used on a patient in decubitus
and which allow segmental analyzes. of body composition. It is a
non-invasive technique based on resistance to the passage of a low
intensity electric current through the body (fatty and non-fatty tissue).
From the total volume of body water which is estimated as a function
of the conductance (impedance) of the electric current through the
water compartment rich in electrolytes, the quantity of lean mass can
be deduced knowing that it consists mainly of water: fat mass simply
corresponds to a difference between body mass and lean mass [3]
(Figure 1).
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Figure 1: Impedancemeter: Bodystat Quadscan 4000.
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Impedancemetry measurements are taken on supine subjects in
the morning on an empty stomach since certain factors can modify
the amount of intracellular water such as diet and exercise. Patients
being at rest when filling in the questionnaire. 5 -10 min of rest are
necessary for optimal distribution of body fluids.
Two electrodes are placed at the level of the hand and two
others at the level of the homolateral foot. Then the anthropometric
measurements are saved in the device and the measurement is
immediately carried out. The examination lasts a total of 4-5 min [4]
(Figure 2).
Figure 3: BMI comparison between the 3 groups.

2(A)
2(B)
Figure 2: Installation of electrodes.
The electrodes at the level of the 2(A): On the dorsal side of the ankle,
between the malleolus inside and outside; one finger below the head of the
third metatarsal. 2(B): On the dorsal side of the wrist between the styloid
process of the radius and ulna- and one finger below the head of the third
metacarpal.

Figure 4: Body composition in the 3 groups.

After entering all the patient’s data into the device: gender, age,
height, weight, waist measurement, hip measurement, activity level, a
full body analysis is displayed.
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Body fat, in percentage and absolute
Lean mass, in percentage and in absolute
The total weight
Body water, in percentage and in absolute
Lean dry mass
Basic metabolism (BM)
Bm/weight
Waist-to-hip ratio
Estimated energy needs
BMI
The fat body mass index (BFMI)
The lean mass index

Figure 5: Comparison of the proportion of lean body mass between controls and obese subjects; it turns out that obese subjects have an expansion
in lean mass and in our protocol, it appears higher than that of the normal
weight subject (P <0.001).

The parameters on which our study was based include: age, sex,
BMI, body fat in absolute, lean mass in absolute, BMR and estimated
energy needs.

Statistic study
The Statistical Package of Social Science (SPSS 17.0) software
was used for the statistical study. To judge the statistical significance
of the parameters, we used the Student test (t). The 95% confidence
interval represents the interval that contains the true value of the
parameter with a 5% risk of error. The parameters are presented as
averages.
For the comparison of the means, the result is given in the form
of a p (statistical significance). If p ≥ 0.05: the comparison is not
significant, if p <0.05: the result is significant and if p = 0.001: the
result is highly significant (Figures 3-7).
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Figure 6: Energy expenditure (kcal / d) in the 3 groups of subjects: there is
no significant difference between the controls and the overweight subjects
while the energy expenditure of obese subjects is significantly higher than
that of the other 2 groups.
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BEE is expressed by kg of weight, in this case, it would be lower
in the obese subject compared to the normoponderal subject. Other
data have confirmed that the decline in overall energy expenditure is
inversely correlated with overweight and obesity; indeed, a lowered
basal metabolism is predictive of being overweight [13,14].
The development of fat mass is a consequence of an imbalance
in the energy balance but, the starting point could be a primitive
anomaly of adipose tissue with increased storage capacities. The
energy balance would be sort of at the level of demand for storage
capacity [15].
Figure 7: Comparison of basal energy expenditure between controls and
obese subjects; as can be seen, the basal metabolism (BM) of the obese
subject is higher than that of the normal-weight subjects (P <0.001).

Results
-- Group 1 (controls): 44 normal subjects with a BMI between 18.5
and 25 kg / m2 with an average of 22 kg / m2
-- Group 2: 44 overweight subjects with a BMI between 25 and 30
kg / m2 with an average of 28 kg / m2
-- Group 3: 44 obese subjects whose BMI is ≥ 30 kg / m2 with an
average of 35 kg / m2
The average fat mass of the obese subject is the largest compared
to that of the control and overweight subject. s.

Discussion
Obesity corresponds to an alteration of the system for regulating
energy reserves. Whatever the implication of various factors in the
development of obesity, it is always the result of an energy imbalance
between the calories consumed and those expended [5,6]. In common
obesity, it would be interesting to estimate the energy expenditure;
this is what has been the main objective of this work.
Total Energy Expenditure (TEE) includes three main components:
rest energy expenditure represents approximately 60 to 70% of
TEE, postprandial food thermogenesis constitutes approximately
10% to 20% of TEE and finally expenditure of physical activity
corresponding to any movement made during the day and is therefore
the most variable item of energy expenditure [7-9].
Thus, in our study, we conducted a review of the anthropometric
profile associated with the measurement of energy expenditure in a
population of overweight and obese adults. By measuring resting
metabolism, it was found an increase in basal energy expenditure
and an increase in lean mass in obese subjects compared to other
weight statuses; lean body mass being a major factor in resting energy
metabolism.
This observation assumes that the imbalance in the energy
balance of obese subjects is induced by a decrease in the other factors
composing the overall energy expenditure such as expenditure due
to physical activities and to the thermal effect of food which are
necessarily lowered, as opposed to rest energy expenditure [10-12].
It is important to specify that the Basal Energy Expenditure (BEE),
considered in absolute value, is higher in the subject obese compared
to the normoponderal subject; indeed, the BEE is determined
essentially by the importance of the lean mass and however if the
J Phys Med Rehabil Disabil ISSN: 2381-8670, Open Access Journal
DOI: 10.24966/PMRD-8670/100059

Conclusion
The field of energy metabolism has developed considerably with the
development of different techniques for measuring energy expenditure
(indirect calorimetry, doubly marked water method, portable and
connected impedance meters, pedometers, accelerometers) usable
according to objectives with a better understanding of the variability
of energy expenditure. In obesity, indirect calorimetry, the benchmark
technique for measuring resting energy expenditure, remains the
examination of choice.
The use of smaller devices, called “pocket calorimeters”, the
validity of which compared to reference tools remains to be clarified,
could contribute to the measurement and routine monitoring of energy
expenditure of obese patients.
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