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ABSTRACT

Introduction: Physical activity is an important determinant of health at all stages of life, but remains a modifiable behavior. In-
creasingly, fortifying people to exercise is an investment in human capital that can generate multiple benefits, both for individuals
and for communities.

Aim/Objectives: The aim of this study was to assess the effects of physical activity on the body transformation of female farmer-
cyclists and shopkeepers.

Method: The study involved 63 participants divided into two groups: 31 female farmer-cyclists and 32 female traders from Mak-
oua’s main market. Participants underwent an experiment assessing height, weight, body mass index and physical constitution
variables before and after a 16-week period.

Results: Revealed an exponential difference in anthropometric and physical constitution variables in favour of farmer-cyclists,
particularly in terms of weight, total fat mass and visceral fat mass. However, data relating to muscle mass and physical capacity
were also in favour of farmer-cyclists.

Conclusion: Our results show that traders are more exposed to metabolic diseases. They should combine their commercial

activities with physical activity, particularly cycling, to improve their body composition.
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INTRODUCTION

Physical effort in humans is a factor which we consider im-
portant, and which has been the subject of much research in
recent years. Today, it is considered the most important ele-
ment in health management. Physical activity is an important
determinant of health at all stages of life, but remains a mod-
ifiable behavior. Increasingly, fortifying people to exercise
is an investment in human capital that can generate multiple
benefits, both for individuals and for communities.!

Numerous studies show, among other things, that high lev-
els of PA in young people are associated with better cardio-
vascular capacity and bone health, greater self-esteem.>* On
the other hand, insufficient effort or motricity corresponds
to specific occupations whose energy expenditure is close to
resting expenditure, such as watching TV or videos, reading.
Indeed, time spent in front of a screen (television, video, video

games, computer, etc.) is currently the most widely used indi-
cator of a sedentary lifestyle. It is now recognized that physi-
cal effort and inactivity are two different and independent
dimensions of movement behavior, associated respectively
favorably and unfavorably with health status.* Indeed, physi-
cal activity is defined as any bodily movement produced
by skeletal muscles resulting in energy expenditure.’ Like
a sedentary lifestyle, which the World Health Organization
(WHO) classifies as the leading cause of mortality from non-
communicable diseases after infectious diseases, physical
activity is at the root of many diseases. It causes mortality,
the risk of cardiovascular disease, diabetes and obesity, and
effectively increases the risk of colon cancer, hypertension,
osteoporosis, lipid disorders, depression and anxiety. Accord-
ing to the WHO, by 2024, 60-85% of the world’s popula-
tion, in both developed and developing countries, will have a
sedentary lifestyle, making it one of the most serious public
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health problems of our era. Obesity will be the backdrop to
this project, which will introduce physical activity as a thera-
py. Indeed, the rise of new technologies today is leading to a
critical decline in physical activity, with machines replacing
human tasks.°

We are also witnessing a shift away from sedentary activi-
ties such as shopping and simple household chores.” Lack of
exercise is one of the main factors contributing to obesity.®
This excess weight is a risk factor for the onset of chronic
diseases such as cardiovascular and respiratory diseases, dia-
betes type 2, and certain forms of cancer by WHO 2010. In
Congo, and more specifically in the Makoua locality, women
use pedal or motorized bicycles as a means of transport for
their various daily activities, such as going to the fields or to
the market. Therefore, taking into account our theme “Impact
of physical activities on body composition: women farmers-
cyclists merchants of Makoua”. It is in this perspective that
we pose the fundamental question in terms of a problematic
summarized as follows: what is the impact of physical activi-
ties on the physical constitution of women Farmers-cyclists
and traders?

To answer this question, we formulated the following hy-
pothesis: physical activity in women farmers-cyclists induc-
es greater physiological adaptations on body composition
than in women shopkeepers. The aim of this study was to
assess the effects of physical activity on body composition in
women farmers and shopkeepers. The subsidiary objectives
were to compare the body composition variables of women
farmers-cyclists and shopkeepers on the one hand, and to
compare the anthropometric parameters of women farmers-
cyclists and shopkeepers on the other. The aim and interest
of this study is to show the importance of physical activity,
to stigmatize sedentariness, which is one of the factors trig-
gering non-transmissible diseases such as: arterial hyperten-
sion, cancer, diabetes, it reduces symptoms of depression
and anxiety.

METHODOLOGY

Field of investigation and subjects

We conducted our study in the Congo, specifically in the
Makoua autonomous district in the Cuvette Department.
The choice of this location is explained by the fact that this
district has significant arable land for farming activities and
on the diversity of axes for a large number of women using
bicycles as a means of transport. The population of this study
was broken down in the table below.

Table 1: Distribution of Subjects into Target Popula-
tion and Sample

Subjects Population Subjects Popula- Subjects
Sample tion Sample Population
Sample
Women cycling farmers 78 31
Women traders 62 32
Total 140 63

Source: ALONGO et al., 2024

The subjects included in our sample were those in normal
physical and moral health, certified by the Makoua hospital
medical center and officially recognized as market vendors
by the market committee. They were selected from among
test participants, based on criteria such as regular attendance
at the market during the three months of activity. The sub-
jects excluded from our sample were those who failed to at-
tend one of the study tests.

Experimental procedure

Experiment brought on 63 subjects were randomized into
two groups: Female farmer-cyclists and female shopkeepers.
A session of familiarization with the instruments, according
to the orientations. Experimentation began with measure-
ments of anthropometric parameters (age, height, weight).
The experiment began with a tug-of-war test linked to the
pedometer device, which enables the following variables to
be assessed: body fat (BF), body lean (LB), BMI and physi-
cal condition. This test is performed before and after four
months.

Table 2: Daily Activity Schedules for Women Farmers
versus Women Shopkeepers

Spot time 2min and break 20 to 25 seconds on average vs 30
seconds on average

Manual: 6 km average of 45 km average vs. outward journey
on foot and sometimes on motorcycle and back

Break: 30 to 45 minutes vs. 10

to 15 min

Work volume: 12h/24h on average vs 10h/24h on average
Series without rest: 4 to 5min series with 1min rest vs. seconds vs

Source: ALONGO et al., 2024

Measurement and testing

Anthropometric variables

Height is the distance from the bottom of the feet to the top of
the head, measured with a two-meter high “Somatometer”.”
Somatometer Technique: Barefoot subject stands upright,
feet together, arms at sides, gaze horizontal. The Somatom-
eter cursor is lowered until it touches the player’s head. Read

the scale indicated by the cursor.
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The weight

The weight (P) of a handball player was assessed using a
“TANITA” personal scale calibrated in Kilograms (Kg).
Technique: The subject removes his or her pair of shoes,
stands looking horizontally, arms in line with the body, and
his or her weight is indicated on the scale’s dial. Weight
measurement is also used to calculate body mass index
(BMI). BMI= P/T2(in cm), BMI: Body Mass Index in kg/
m2; T: Height in meters (m); P: Weight in kilograms (kg).

Studied variables
In this study, independent, dependent and confounding vari-
ables were measured.

Independent variable: age, height and weight

Dependent variables:

These were essentially: Total Fat Rate GT (%); Muscle Mass
Rate MM (%); Visceral Mass Rate GV (%); Physical Capac-
ity (PC).

Confounding variables:

These consist of temperature, water consumed, resting heart
rate, average heart rate (Fcm) achieved during these activi-
ties, 24-hour sleep time during the study period, percentage
of daily water loss during the study.

Statistical processing of data

Data was processed using IBM statistics 21.0 software.
Means and standard deviations were used for the variables.
The normality of the distribution of variables was verified by
the Shapiro-WILK test. The confidence level was set at 95%,
with 05% representing the significance level of all statistical
tests (p<0.005). The statistical treatment of the study data
was based on the difference between the mean before and
after four months. Student’s t-test was used to identify paired
samples. An analysis of variance (ANOVA) was used to de-
termine significant differences between several modalities.
According to the World Health Organization (WHO) clas-
sification, we have:

Table 3: WHO body mass index classification

Values Interpretation of Values Interpretation of

the organization

the organization

Organization organization

BMI< 18.5 Malnutrition BMI< 18.5 Malnutrition
18.5<BMlI< 24.9 Ideal weight  18.5<BMl< 24.9 Ideal weight

25<BMI< 29.9 Overweight
Source: WHO, 2006.

25<BMlI< 29.9 Overweight

Studied variables
In this study, independent, dependent and confounding vari-
ables were measured.

- l—_—.—________________|

Independent variable: age, height and weight

Dependent variables:

These were essentially: Total Fat Rate GT (%); Muscle Mass
Rate MM (%); Visceral Mass Rate GV (%); Physical Capac-
ity (PC).

Confounding variables:

These consist of temperature, water consumed, resting heart
rate, average heart rate (Fcm) achieved during these activi-
ties, 24-hour sleep time during the study period, percentage
of daily water loss during the study.

Statistical processing of data

Data were processed using IBM statistics 21.0 software.
Means and standard deviations were used for the variables.
The normality of the distribution of variables was verified by
the Shapiro-WILK test. The confidence level was set at 95%,
with 05% representing the significance level of all statistical
tests (p<0.005). The statistical treatment of the study data
was based on the difference between the mean before and
after four months. Student’s t-test was used to identify paired
samples.

RESULTS

In order to examine the effects of a sedentary lifestyle on
body composition values and female shopkeepers and grow-
ers cycling, we present these results as follows: Anthropo-
metric characteristics, physical constitution variables.

1. Anthropometric characteristics

Table 4: Anthropometric variables of traders before
and after a four-month period.

Variables Trader

(n=31)

Before
Age (year) 26,734,07 26,734,07 NS
Height (m) 1,67, £0,09 1,66+0,09 NS
Weight (Kg) 86,10+5,76 08,42+5,48 <0,001
BMI (Kg/m2) 27,88+1,37 29,64, +1,31 <0,001

Source: ALONGO et al., 2024

legend: BMI: Body Mass Index; NS: non-significant difference,
p>0.05; S*: significant difference, p<o.o5; S**: highly significant
difference, p<o.01; S**: highly significant difference, p<o.oo1.
Analysis of this table shows a non-significant difference in the
values for height and age. However, the values for weight and
BMI show a highly significant difference (p<o.oo1) for shop-
keepers.
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Table 5: Anthropometric variables of female farmer-
cyclists

Variables Shopkeepers
Before After P
Age (year) 27,27%4,04 27,27+4,04 NS
Height (m) 1,69 +0,06 1,69+0,06 NS
Weight (Kg) 68,19+3,94 64,23+3,83 <0,001
BMI (Kg/m?) 22,59+1,92 21,46, +1,96 <0,001

Source: ALONGO et al., 2024

Legend: NS: difference Not Significant P>0.05; S*: significant
difference, P<0.05; S**: very significant difference P<0.01; S**:
highly significant difference p<0.001

This table shows a non-significant difference in the height
and age values of female farm cyclists. However, the val-
ues for weight and BMI for Female Farm Cyclists show a
highly significant difference (p<0.001) from those for Fe-
male Shopkeepers.

Table 6: Variable Body Composition of Shopkeepers
Before and after a Three-Month Period of Activity.

Variables Shopkeepers
Before After P
GT (%) 28,12+9,91 32,34%4,96* <0,001
GV (%) 7,87, 0,54 9,17£2,00* <0,001
MM (%) 41,62+1,84* 39,57+5,28 <0,001
CPp 5,09+0,84 * 4,02+0,74 <0,001

Source: ALONGO et al., mai 2024

Legend: GT (%): Total Fat Rate; MM (%): Muscle Mass Rate;

GV (%): Visceral Mass Rate; CP: Physical Capacity; NS: non-
significant difference, p>o0.05; S*: significant difference, p<o.os;
S**: highly significant difference, p<o.o1; S***: highly significant
difference, p<o.oo1. The results obtained from this table show
that the values of GT (%) and GV (%) of post-trade traders

were highly significant (p<o0.001). Whereas the MM (%) value
of traders before trade showed a highly significant difference
(p<o.001).

Table 7: Anthropometric Variables of Women Traders
and Farmers Before and After Three Months of Activ-

ity

Variables Shopkeepers Women

(n=31) cyclists

(n=32)

Before After
Age (year) 26,73+4,07 27,27%4,04 NS
Height (m) 1,67, £0,09 1,69+0,06 NS
Weight (Kg) 04,42+5,48** 64,23+3,83 <0,001
BMI (Kg/mz2) 29,64+1,31°** 21,46+1,89 <0,001

Source: ALONGO et al., 2024

Legend: NS: non-significant difference; p<0.01: highly sig-
nificant difference; p<0.001: highly significant difference.
Reading this table, we see that the age and height values of
the cycling traders and growers after the activity show a non-
significant difference (p<0.05). On the other hand, the values
for weight and BMI among the shopkeepers and cyclists af-
ter the activity were high

Table 8: Variability in Body Composition of Shop-
keepers and Farmers Cycling After the Activity.

Variables Shopkeepers  Women farmers p
(n=31) (n=32)

GT (%) 32.34+4.96*** 26.12+9.91 <0.001

(GV) (%) 9.17 £2.00*** 1.87£0.54 <0.001

MM (%) 39.57+5.28 40.6241.84*** <0.001

CP 4.02+0.74 9.02+0.12%** <0.001

Source: ALONGO et al,2024

Legend: GT (%): Total Fat Rate; MM (%): Muscle Mass Rate; GV
(%): Visceral Mass Rate; CP: Physical Capacity; NS: non-signifi-
cant difference, p>0.05; *: significant difference p<o.o5

** : highly significant difference, p<o.o1; *** : highly significant
difference, p<o.oo1.

The results obtained from this table showed that the GT (%)
and GV (%) values of shopkeepers after daily activity were
highly significant (p<<0.001). On the other hand, the MM (%)
and CP values of female cyclists after daily activities showed
a highly significant difference (p<0.001). However, physical
capacity showed a highly significant difference between the
two groups.

Table 9: Comparison of WHO Body Mass Index Clas-
sification between Female Farmer-Cyclists and Fe-
male Shopkeepers

BMIvalues WHO inter- Bicycle Tradeswom- p
growers en (n=31)
(n=32)

0(0%)

pretation

IMC<18,5 Malnutrition 0(0%) NS

18,5<IMC<24,9 Poidsideal 32(100%) 6(19,35%) <o0,001
*xk

25<IMC<29,9 Surpoids 0(0%) 17(54,84%)  <o,001
IMC >30 Obésité 0(0%) 8(25,81%) *** <o0,001
Total 32 31

Source: ALONGO et al, 2024

Legend: NS: non-significant difference p<o.o1: highly signifi-
cant difference, p<o.oo1: highly significant difference.

The results obtained from this table showed that the WHO
classification of body mass index between women traders
and women farmer-cyclists was highly significant (p<0.001)

. ___________________ |
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in favor of women farmer-cyclists. However, overweight and
obesity were very noticeable among women traders

DISCUSSION

The work in this dissertation was carried out with the aim
of evaluating and comparing the effects of physical activity
on the physical constitution of women farmer-cyclists and
women traders from Makoua in the Cuvette Congolaise. At
the start of the study, we hypothesized that the commercial
activity of women farmers-cyclists would induce greater ad-
aptations in physical fitness than that of women traders. The
verification of this hypothesis is based on a methodology
adapted to the environment of the field of investigation and
the geomorphological context. The measurements and tests
have been validated by the scientific community. To verify
this hypothesis, we conducted a prospective cross-sectional
study using research in life and health sciences in general,
and exercise physiology in particular. In fact, physical activi-
ty is determined by several factors, including anthropometric
characteristics and the various motor tasks associated with it,
notably the distance cycled.

Anthropometric values

The results obtained show that female farmer-cyclists and
female shopkeepers have lower values before and after the
experimental program for commercial and agricultural ac-
tivities and combined cycling. For age (26.73+4.07y vs.
27.27+4.04y), height (1.67+0.096kg vs. 1.69+0.06kg),
weight (86.10+5.76kg vs. 68.19+3.94kg) and BMI (27.88=1.
37kg.m-2 vs. 22.59+1. 92kg.m-?) (Table 2 and 3). These re-
sults show a tendency for women traders to be overweight.
These results are similar to those of Wang ZM, 1992, p.19-
28, according to whom weight is influenced by the type and
volume of training. High training volumes of at least 200
minutes/week promote significant weight reduction. Mass
regression is also greater with aerobic training than with
combined aerobic and resistance training. This is why ex-
ercise intensity does not significantly influence weight loss,
but does significantly reduce waist circumference.’ Indeed,
the difference in body mass values is explained by the fact
that women farmers- cyclists, the activity is very intense
which allows to burn fat while spending energy by cons in
women traders the tendency of overweight is due to the least
effort they provide therefore they accumulate a lot of reserve
in the form of fats. Correa et al., report that the caloric ex-
penditure in cycling is about 400 to 600 kilocalories per hour
for a practice in hiking and 600 to 800 kcals per hour in com-
petition.!® This expenditure is higher in mountain biking than
on the road because the more the muscles work, the more
muscle volume gains in this discipline. In the factors involv-
ing weight gain, it is necessary to emphasize the energy bal-
ance. A positive energy balance, that is, an intake of food

that exceeds the basic energy expenditure, is the direct cause
of weight gain. Physical activity therefore helps to preserve
lean mass during weight loss with an energy restriction. The
results of the table show that the values of weight and BMI
of women traders are higher than in women farmers-cyclists
(94.42 5.48 vs 64.23 3.83; 29.64 1.31 vs 21.46 1.89) after
effort, these values, show a highly significant difference
(p<0.001). This difference is explained by the fact that the
practice of activity among women farmers-cyclists is very
intense and important. These results are similar to those
of Mabassa et al., 2019."" These results show that aerobic
physical exercise such as walking, at moderate intensities,
improves cardiovascular health. This reduces the risk fac-
tors for obesity in women traders. By extrapolation, women
traders were likely exposed to cardiovascular and metabolic
complications. This is the reason for the training program of
active walking, aerobic and rhythmic gymnastics combined
with muscle building exercises, stretching, flexion, abdomi-
nal and Low-calorie diet, high in fiber and vitamins.

Values of body composition of practitioners

The physical fitness values of women farmers-cyclists and
women traders before and after exercise show us a highly
significant difference (p<0.001) in favor of the traders. Re-
garding the total fat ratio, a significant decrease was observed
before effort however, an increase was observed after effort
in particular 28.12 9.91 vs 32.34 4.96 in women traders by
contrast the values of women farmers. The number of wom-
en who have been able to exercise before and after a is higher
than that of those who have been able to do so, 32.34 4.96
vs 26.12 9.91; for the rate of muscle mass (%): 41.62 1.84 vs
39.57 5.28 vs 39.57 5.28 vs 40.62 1.84; and then the percent-
age of visceral mass (%) of women farmers cyclists are high-
er before effort, unlike women traders:7.87 0.54 vs 9.17 2.00
vs 9.17 2.00 vs 6.87 0.54 table (4 and 5). These results can be
explained by the daily activity practice, a very high frequen-
¢y, volume and intensity of work performed by women farm-
ers-cyclists. These results are also similar to the body com-
position analysis by Campa et al., 2021.!* They reveal that
fat mass is positively influenced by large training volumes
and high intensity. Endurance training results in a significant
decrease in fat mass to achieve a significant increase in lean
mass. Indeed, the training must contain a muscular resistance
or strength component. It is in this perspective that the Eu-
ropean guidelines promote motor activity as a means to fight
obesity. They recommend a minimum of 150 minutes/week
of endurance training, combined with three sessions per
week of muscle resistance training. This allows to preserve
or even increase the lean mass that determines energy ex-
penditure and thus optimizes weight loss." Regular physical
activity plays a major role in controlling body mass and mo-
tor skills in children. However, the majority of children with
overweight are hypoactive and their adherence to physical
activities is spontaneously low.'* Regarding the percentage of

- .|
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total fat and visceral mass, a significant decrease was noted
after the effort in women Farmer-cyclist, by contrast in wom-
en traders an increase is observed after the program:26.12
991 vs 32.34 4.96; 6.87 0.54 vs 9.17 2.00 (Table 7).
This significant reduction in female Farmer-cyclist is similar
to the work of Dulloo, suggests that regular physical activ-
ity allows for long-term weight loss in an obese person.' It
seems important to combine a rebalancing of the volume of
work through field tasks and professional physical activity.'”
Similarly, the study of Jeffrey et al., showed that the greater
the energy expenditure from manual physical activity, the
greater the weight loss (Tables 4, 6 and 7).'® In terms of the
results obtained, we note that the use of the countryside and
cycling represents another way to improve the health status
of farmers. Indeed, this gain in volume and intensity of work
is a solution to minimize the weight gain associated with
menopause.et thus decrease 30% to 50% the incidence of
cardiovascular diseases. In addition, it increases the overall
energy deficit and decreases fat mass while preserving lean
mass, which contributes greatly to long-term maintenance of
weight loss (Tables 7, 8 and 9). The influence of physical
activity among women traders in improving their health is
therefore of paramount importance. It is important to note
that women in good physical condition have lower risk fac-
tors for obesity and cardiovascular disease than other women
who are in poor health. Excess adiposity is one of the factors
in mortality among obese women. It should be noted that
these women traders may have a weight reduction, following
physical activity, independently of a reduction in their corpu-
lence and their level of abdominal obesity. Also, aerobic type
physical activity such as walking, has a moderate intensity
is a way to improve the cardiovascular health of the woman
trader. Reason why it is fair to say, walking an hour a week
at a moderate pace reduces the risk of disease in women by
50%. Walking is also a way to start regular physical activ-
ity and gradually incorporate it into daily life. Walking is
a very accessible, inexpensive activity that women quickly
adopt and rarely involves serious risk of injury. To this end,
women farmers-cyclists who regularly practice aerobic en-
durance physical activity do not gain weight and do not show
an increase in abdominal fat. This experiment suggests an
increase in physical condition and weight loss and a decrease
in subcutaneous and visceral fat in women traders (Table
8). On another occasion, recent literary reviews on the rec-
ommendation of the WHO, 2020 showed that adolescents
should replace the time they are sitting or sitting on their
screens with moderate to sustained volume and intensity ex-
ercise while maintaining adequate sleep duration can have
additional health benefits. Lack of physical fitness is one of
the major risk factors for mortality in today’s world and it
contributes to the rise of overweight and obesity.

The results in Table 9 report that the values according to the
WHO classification of body mass index between female
traders and female farmers-cyclists are highly significant
(p<0.001) in favour of female farmers-cyclists. However,
overweight and obesity are very noticeable among female
traders. These results clearly reflect that these agricultural
activities and associated with the bicycle, contribute to the
volume and intensity of work high compared to the market
marketing activities, whose tasks are sometimes seated.

CONCLUSION

The daily physical activities of women traders are more sed-
entary than for their counterparts’ farmers which justifies the
high percentages of overweight and obese subjects among
these women traders. To overcome this sedentary nature, it
is imperative to voluntarily accept the exercise adapted and
complementary to their abilities. An adapted active program
is interesting when it is known that women traders at these
ages do not practice exercise. Taking into account the benefi-
cial effects of a program, we encourage and support women
traders to complete their daily work by walking in order to
regulate their sedentary state.
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