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ABSTRACT

Background: Obesity has become a public health problem in the world today, especially in the 
workplace, where workers are subjected to long-term work in a sitting position and in front of 
computers. The absence of a program of structured physical exercises in our context on obesity 
in a professional environment in Kinshasa motivated us to carry out this study. Objective: To 
investigate the effect of a structured exercise program on the level of physical activity and energy 
expenditure of obese workers. Methods: In a 6-month follow-up study, 157 obese patients with a 
mean age of 47 ± 9.54 years were enrolled in a 3-day, one-hour structured exercise program. Day 
of moderate to high intensity and walking combined with a nutritional education (low calorie, 
high fiber and vitamins) at the Multimodal Freight Management Office of Kinshasa between 
January and June 2014. We used the paired Student’s T test to compare continuous variables 
before and after the programs. Results: A significant increase was obtained in six months of the 
structured exercise program combined with nutrition education for most of the studied parameters: 
number of steps on the working day (p <0.0001); number of steps on the weekend (p <0.0001); 
energy expenditure on the working day (p <0.0001); energy expenditure on the weekend day 
(p<0.0001). In contrast, weight, Body Mass Index, Waist circumference and Hip Abdomen Ratio 
significantly decrease d respectively: weight (p<0.0001); Body Mass Index (p <0.0001); waist 
circumference (p < 0.0001); Hip Abdomen Ratio (p <0.0001).Conclusion: Structured exercise 
combined with nutrition education significantly increases the level of physical activity, energy 
expenditure and decreases weight, Body Mass Index, waist circumference and morbidity and 
mortality risk of obese workers.
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INTRODUCTION

Obesity is a dominant current issue. It is considered a major 
public health problem. Its management is a primary objec-
tive, given the growth of this disease and the consequences 
it has on health, justifying the improvement of therapeutic 
strategies including the methods of exercise (Karmisholt 
et al., 2005; Brooke et al.,2014).The level of physical activ-
ity of people in developed countries has steadily declined in 
recent decades to the point that physical inactivity has be-
come a health risk factor along with smoking, and is one 
of the most important public health concerns (Kesaniemi 
et al., 2001; Vuori, 2001).It is now recognized that most of 
the chronic diseases that afflict our society are fundamental-
ly linked to lifestyle (Chakravarthy et al., 2002) and whose 
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sedentary lifestyle is one of the primary risk factors. The de-
crease in level of physical activity is therefore responsible 
for a biological imbalance directed by the hypothalamus, 
which would lead the person to a situation at risk of obesity 
(Rowland 1998).For the workers, it is rather the psychosocial 
and environmental aspects, such as the high grade and func-
tion, the level of training, and the accessibility of activities, 
which determine the decline in the level of physical activity 
(Dishman et al., 1985). In any case, a more restricted life, 
partitioned into offices, workshops, industries and mines, 
promotes lifestyles that are detrimental to health. Every liv-
ing being subject to the laws of thermodynamics, it responds 
to the principle of conservation of energy. The body can be 
considered as a black box and any variation in mass can be 
explained by the difference between the outputs (total energy 
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expenditure) and the inputs (energy ingested). It is the con-
cept of energy balance according to which any gain in mass 
can result only from an increase of the caloric contributions 
and/or a reduction of the total energy expenditure (Bouch-
ard et al., 2005; Serrano et al., 2016). On the other hand, all 
epidemiological, prospective and longitudinal studies have 
shown the key role of physical activity in preventing weight 
gain (Schmitz et al., 2000; Welk et al. 2011). Studies show 
that active subjects are less likely to gain weight over time 
than sedentary subjects are. Energy expenditure related to 
physical exercise can indeed be broken down into structured 
and spontaneous exercise (Morio et al., 1998).The interre-
lationships between these components of physical activity 
are complex and it has been shown that any intervention to 
improve exercise capacity through participation in a train-
ing program results in a parallel reduction of spontaneous 
exercise. The total energy spent on physical activity is very 
little changed by the intervention (Schrauwen et al., 1998; 
David et al., 2016). The importance of spontaneous exercise 
in weight control has recently been highlighted through the 
development of complex accelerometers and pedometers 
able to quantify it. Inter-individual variability in weight gain 
in response to over nutrition is shown to be related to the 
modulation of spontaneous exercise (Do Lee et al., 1999).
In 2000, the number of deaths related to unhealthy diet and 
inactivity were increased by 25% compared to the 1990 es-
timates (Mokdad et al., 2004). The data on inactivity is im-
pressive. From 1950 to 2000, the time spent by day in front 
of the television almost doubled to reach about 8 hours a day 
at the beginning of the century. In recent years, there has 
been a march towards walking, which appears to be an activ-
ity with many health benefits in the world (Brownson et al., 
2005).However, to our knowledge, no research has verified 
the effects of a structured exercise program combined with 
nutrition education on the level of physical activity and ener-
gy expenditure specifically designed for obese workers. It is 
to fill a gap that the present work was undertaken to evaluate 
the effects of a structured exercise program on the level of 
physical activity and energy expenditure of obese workers 
in a city   Kinshasa province in the Democratic Republic of 
Congo.

METHODS

Design of Study and Publication

This is an experimental longitudinal study of 157 random-
ly selected obese workers from the staff list, including 76 
men (48.4%) and 81 women (51.6%), of average age 47 ± 
9.54 years old, with a body mass index (BMI) greater than or 
equal to 30 Kg/m2, submitted during 6 months of combined 
physical exercise, between January and June 2014, held in 
a company in the provincial city Kinshasa in the Democrat-
ic Republic of Congo, known as the Office of Multimodal 
Freight Management, specializes in the multimodal transport 
sector, through appropriate regulatory mechanisms or specif-
ic actions, with a constant focus on research efficiency and 
profitability of any freight operation, from the producer to the 
consumer. His choice was justified in particular by the rela-

tively better purchasing power of the workers who is char-
acterized by the means of motorized travel and a social life 
without much trouble. As for the working conditions, they 
are too intense because most of his workers spend more than 
7 hours of time sitting in front of the computer, on workdays 
and in front of Television, on weekends. All participants had 
given their informed written consent according to the Helsin-
ki Declarations. They were all obese, aged 25 and over, and 
had been working regularly in one of the company’s manage-
ment for at least a year. The primary outcome measure being 
weight loss, all of these obese workers were assessed before 
(T0) and after 6 months of exercise programs (T6).

Exercise Protocol
We used a structured exercise protocol, combined with spon-
taneous, high-volume, moderate-to-high-intensity physical 
exercise at 3 sessions per week of one hour per day. This 
same program has also been associated with nutrition edu-
cation. In this study, structured physical exercise includes 
voluntary physical exercise and supervised by professionals 
while spontaneous exercise includes all the actions of daily 
life. The prescribed physical exercises consisted of exercises 
in aerobic endurance including: jogging, rhythmic gymnas-
tics, basketball, volley ball, swimming, walk of 10.000 not 
at the rate of three working days and two days of weekend 
recorded using a pedometer and muscle building exercises: 
thigh- abdominals-buttocks. These were combined with the 
spontaneous physical exercises below: walk, climb and go 
down the stairs instead of taking the elevator, go to the toi-
let on the upper floor than in his own hall, stretching.). This 
same program has also been associated with a nutritional ed-
ucation (low calorie, high in fiber and vitamins).

Outcome Measure
The following anthropometric parameters: height in cen-
timeter was measured using the Seca brand portable toe, 
while waist circumference and hip circumference in a metric 
rate, the risk morbid-mortal by ratio Abdo-hip, the weight in 
kilograms by the Omron inpedancemetre BF -511. Overall 
obesity among workers was defined by BMI ≥ 30 kg/m2 cal-
culated by mass (expressed in kilograms) divided by squared 
person size (in meters) and obesity android or abdominal by 
the International Diabetes Federation (IDF) criterion mea-
sured by waist circumference taken midway between the last 
rib and the iliac crest defined by the WHO action level 1 
thresholds: waist circumference ≥ to 94 cm in men and waist 
circumference at ≥ 80 cm in women (Alexander et al., 2003; 
Dekker et al., 2005). The circumferential circumference ≥ 0, 
90 cm for men and ≥ 0.85 cm for women (Expert Panel on 
Detection, 2001, Adams et al., 2009).

The level of physical activity is determined by the num-
ber of steps per day and weekend, corresponding to an en-
ergy expenditure in the case of an impulse measured by the 
following values: physical inactivity: less than equal to 4999 
steps (less than 300 Kilocalorie) per day, Slightly Active: 
between 5000 and 7499 steps (300 Kilocalories) per day, 
Some Active: between 7500 and 9990 steps (300 Kilocal-
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ories) per day, Active:> 10000 (greater than or equal to 300 
Kilocalories) and Highly Active:> 12000 steps (greater than 
or equal to 300 Kilocalories) per day (Tudor-Locke et al., 
2008a; Tudor-Locke et al., 2000b).

Statistical Analysis

After the quality check for missing or aberrant data, the col-
lected data was captured on a PC, with the EPI INFO soft-
ware and analyzed using the SPSS 21.0 software. Quantita-
tive variables were expressed as means ± standard deviation. 
The comparison of the averages of the continuous variables 
(T0 versus T6) was performed by the paired Student t-test. 
A value of p ≤ 0.05 was considered a threshold of statistical 
significant.

RESULTS

Table 1 Prior to the structured exercise program, the subject 
parameters were: number of steps per working day 2682 ± 
1703.0, number of steps per weekend day 1808 ± 1956.4, 
energy expenditure on working days 162 ±  66, 34 Kcals, 
energy expenditure on weekend days 236 ± 98.54 Kcals, 
weight 90.4 ± 13 kg, Body Mass Index 32 ± 4.58 Kg/m2, 
Waist circumference 103 ± 82.46 cm, Hip circumference 
113 ± 10.08cm, hip abdomen ratio 0.90 ± 5.80 cm.

After a follow-up of six months of management com-
bined with a nutritional education, the corresponding lev-
els of physical activity and energy activity are as follows in 
Table 2: number of steps per working day 11346 ± 2443.5, 
number of steps per day of week -end 11789 ± 2546.3, en-

Table 1. Number of steps and energy expenditure before the exercise programs structured according to 
socio-professional status

Command frameworks
(N=75)

Collaborative 
frameworks (N=52)

Agents execution
(N=30)

Total
(N=157)

Age (year) 49±10,61 47±9,89 45±6,72 47±9,54
Number of steps per day 
open

1678±1458 2764±1815 3604±1836 2682±1703,0

Number of steps per day of 
week-end

1456±1934,6 1603±1050,5 2365±1984,1 1808±1956,4

From the next day (Kcal) 123±40,85 172±68,87 191±89,3 162±66,34
From the days 
week-end (Kcal)

186±99 234±96,85 288±99,76 236±98,54

Weight (Kg) 95±17,5 92±14 84±7,98 90,4±13,16
Size (cm) 170±7,86 171±8,02 168±7,97 170±7,95
Body mass index (Kg/m2) 33,9±5,67 31,7±4,52 30±3,55 32±4,58
Waist circumference (cm) 106±84,21 104±82,40 99±80,77 103±82,46
Hip circumference (cm) 112±8,06 114±11,98 113±10,2 113±10,08
Hip abdomen ratio 0,94±6,5 0,91±5,87 0,87±5,03 0,90±5,80

Table 2. Number of steps and energy expenditure after exercise programs structured according to socio-professional 
status

Command frameworks
(N=75)

collaborative frameworks
(N=52)

Agents execution
(N=30)

Total
(N=157)

Age (year) 49±10,61 47±9,89 45±6,72 47±9,54
Number of steps per day 
open

11264±2192,8 11350±2591 11424±2546,7 11346±2443,5

Number of steps per day of 
week-end

11229±2031,7 11991±2731 12138±2876,2 11789±2546,3

From the next day (Kcals) 1748±380,8 1736±399,4 1954±491,2 1812±423,8
From the days 
week-end (Kcals)

1786±1893,6 1879±2031,2 1982±2176 1881±2033,6

Weight (Kg) 85±8,87 75±8,09 59,5±7,97 70,5±8,31
Size (cm) 170±7,86 171±8,02 168±7,97 170±7,95
Body mass index (Kg/m2) 30,7±2,79 26,5±2,03 21,6±2,02 26,2±2,28
Waist circumference (cm) 89±5,68 85±5,03 72±4,05 82±4,92
Hip circumference (cm) 109±8,67 110±10,05 111±11,1 110±10,09
Hip Abdomen Ratio 0,82±9,05 0,77±6,99 0,65±4,87 0,74±6,97
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ergy expenditure on working days 1812 ± 423.8 Kcal, en-
ergy expenditure on week-end days 1881 ± 2033.6 Kcal, 
weight 74.5 ± 8.31 Kg, Body Mass Index 26.2 ± 2.28 Kg/m2, 
Waist circumference 82 ± 4.92 cm, Hip circumference 110 ± 
10.09 cm, Hip Abdomen Ratio 0.74 ± 6.97 cm.

This Table 3 has shown that a significant increase in the 
level of physical activity and energy expenditure was ob-
served on weekdays and weekends. The anthropometric pa-
rameters were significantly reduced in six months of struc-
tured exercises combined with a nutritional education.

DISCUSSION
The present study has shown the effects in six months of a 
structured exercise program combined with nutrition educa-
tion on the level of physical activity, energy expenditure and 
anthropometric parameters of a cohort of 157 obese work-
ers, including 81 women. (51.6%) and 76 men (48.4%).In 
six months of structured exercises combined with nutritional 
education, a significant increase was obtained for most of 
the parameters studied: number of steps on the working day 
(+8664); number of steps on the day weekend (+ 9981pas); 
energy expenditure on the working day (+ 1650Kcals); ener-
gy expenditure on the weekend (+1645Kcals). On the other 
hand, weight, Body Mass Index, Waist circumference and 
Hip Abdomen Ratio significantly decreased respectively: 
weight (- 19.9 Kg); Body Mass Index (- 5.8 Kg/m2); waist 
circumference (- 20.1 cm); Hip Abdomen Ratio (- 0.16 cm).
High socioeconomic status, advancement in age, and seden-
tary lifestyle expose obese employees to cardiovascular and 
metabolic complications such as high blood pressure, diabe-
tes, stroke, and kidney disease. In this regard, studies have 
indicated that the increase in the level of physical activity 
and the decrease in sedentary lifestyles have positive effects 
on obesity (Ortega et al., 2005).In the presence of obesity, it 
is recommended to increase the volume of physical activi-
ty needed more than the recommended volume for normal 
weight workers. The practice of walking a good 180 minutes 
a week would have a positive and protective effect on weight 
gain and its metabolic consequences (Ortega et al., 2005). In 
addition, the use of structured exercises combined with nu-
trition education, increases the level of physical activity and 
decreases the level of inactivity alone, makes it difficult to 
reach a negative energy balance that would favor the de-

crease of anthropometric parameters. (Tjonna et al., 2008).
Other guidelines are focused more specifically on the main-
tenance of morphology, in particular that of Tudor-Locke, 
which recommends that obese persons perform between 
7,000 to 10,000 steps per day, 8,000 of which are performed 
during moderate intensity activity or high (Kim et al. 2009; 
katzmarzy et al. 2009).Researchers recommend that, in or-
der to manage obesity, encourage activities of a continuous 
or intermittent aerobic nature and of medium to high inten-
sity (Jago et al., 2006). Adams has suggested that regular 
physical activity allows for the long-term maintenance and 
weight loss of an obese person. The promotion of daily phys-
ical activity is also encouraged through games, sports, the 
use of active travel (walking, cycling), active recreation and 
family exercise (Tudor-Locke.et al., 2008a). Indeed, the new 
guidelines recommend the practice of a minimum of 60 min-
utes of moderate to high physical activity per day in addition 
to physical activities related to daily living In addition, it 
is recommended to engage in a variety of intensity activi-
ties daily, including a minimum of 3 high intensity aerobic 
sessions and maximize duration to achieve a high volume 
of weekly physical activity. Activities should include high 
intensity activities at least 3 days a week and muscle build-
ing activities at least 3 days a week (Kino-Québec., 2011; 
Adams et al., 2009).In obese patients, the use of vigorous 
physical activity rather than caloric restriction in order to 
reduce anthropometric parameters seems to be recommend-
ed by the literature (Eisenmann et al., 2005; Eliakim et al., 
2000).However, in other studies, the decrease in anthropo-
metric parameters was unsuccessful following a treatment 
that targeted physical activity. These data suggested that 
physical activity alone is not the best way to reduce the an-
thropometric parameters of the obese, despite its benefits for 
different risk factors (Stallmann-Jorgensen et al., 2007) At 
the global level, WHO has recommended the promotion of 
health programs through the practice of physical activity in a 
variety of settings (Gutin et al., 2002). In this sense, it is em-
phasized that in the area of   prevention, businesses represent 
environments conducive to physical activity initiatives and 
support for a physically active lifestyle. Several researchers 
have shown that the combined practice of regular physical 
activity significantly reduces abdominal obesity and morbid-
ity-mortality risks (Tjonna et al., 2009; brooke et al.,2014). 
At present, there was little scientific evidence for an appre-

Table 3. Comparison of step, energy and anthropometric expenditure parameters before and after the structured exercise 
program combined with nutrition education

Before (n=157) After (n=157) p-value
Number of steps per day open 2682±703,0 11346±2443,5 < 0,0001
Number of steps per day of week-end 1808±1956,4 11789±2546,3 < 0,0001
From the next day (Kcal) 162±66,34 1812±423,8 < 0,0001
From the days week-end (Kcal) 236±98,54 1881±2033,6 < 0,0001
Weight (Kg) 90,4±13,16 70,5±8,31 < 0,0001
Body mass index (Kg/m2) 32±4,58 26,2±2,28 < 0,0001
Waist circumference (cm) 90,4±13,16 70,5±8,31 < 0,0001
Hip circumference (cm) 103±82,46 82±4,92 < 0,0001
Hip abdomen ratio 0,90±5,80 0,74±6,97 < 0,0001
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ciable effect of physical exercise on body weight reduction. 
The challenge was therefore to combine a nutritional edu-
cation and a structured physical activity supervised by pro-
fessionals (Atlantis et al., 2006). The major limitation of our 
study is simple random sampling as the socio-professional 
status effect where the cadres constituted the majority of 
subjects studied compared to the executing agents. A major 
strength of this study lies in the fact that it represents the first 
longitudinal interventional study in the workplace in Kin-
shasa where it has implemented a combined physical activity 
program and sought on the one hand, the effect non-pharma-
cological measures on the level of physical activity and, on 
the other hand, on energy expenditure among obese employ-
ees. Future research is encouraged to investigate the effect 
of this structured and spontaneous exercise program on body 
composition, muscle strength, cardiac fitness, and cardiovas-
cular risk factors related to the metabolic syndrome in obese 
workers from Kinshasa.

CONCLUSION

The structured exercise program combined with a nutrition 
education (low calorie, high in fiber and vitamins) and as-
sociated with active lifestyle exercises every two hours; 
significantly increases the level of physical activity, energy 
expenditure and improves weight, waist circumference, mor-
bi-mortal risks related to the sedentariness of obese Kinshasa 
workers. It can be considered as an effective non-pharma-
cological strategy for treating the risk generated by obesity.
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