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Fitness centers are remarkably abundant in Cameroon. The aim of this
work was to assess the effects of a 12-week training program on the
anthropometric and physiological profiles of some participants in a fit-
ness center. A total of 86 participants (40 from the experimental group
and 46 from the control group) with age ranging from 17 to 53 years
were subjected to pre- and posttraining assessments of, anthropomet-
ric parameters, physiological parameters, and performance. Anthropo-
metric parameters (weight, height, body mass index [BMI], waist cir-
cumference [WC]) and blood pressure (diastolic blood pressure, systol-
ic blood pressure [SBP]) were measured according to standard proto-
cols. Heart rate was recorded using a heart rate monitor. Cardiorespira-
tory fitness (maximal oxygen uptake or VOxea) Was estimated by the
20-multistage shuttle run test. All the data was collected twice within 12

INTRODUCTION

Physical inactivity is a pandemic over the world. More than
31% of individuals do not meet the recommendations related to
regular physical and sports activities (Kohl et al., 2012). Several
factors contribute to this increase in physical inactivity such as in-
creasing urbanization, rapid economic development, rural exodus.
Physical inactivity is the fourth leading cause of death worldwide
(Kohl et al., 2012). The public policy strategies usually used to
deal with this growing phenomenon of physical inactivity involve

weeks. Weight, BMI, and WC did not show any significant variation
(P>0.05) after a 12-week training program. VO« increase was insig-
nificant (P>0.05) higher in men (7.5%, P=0.06), compared to women
(5.4%, P=0.4). We noticed a significant reduction (P=0.002) in the SBP
of men. Significantincrease of HR max was found in women. There was
an improvement of 13.7% in the VOzea of the participants who did not
consume alcohol. These results demonstrate the slight benefits of a 12-
week training program on health. The weight characteristics of the par-
ticipants and lifestyle may play an important role in these interactions.

Keywords: Training program, Fitness center, Healthy participants, Cam-
eroon

installing sports infrastructures in different places (Deelen et al.,
2018). Commercial sports centers and gymnasiums are also tools
for structured participation in physical and sporting activities
(Eime et al., 2016, Kamphuis et al., 2008). Some individuals pre-
fer free participation, by investing in public spaces such as side-
walks for walking or running activities (Eime et al., 2016; Kam-
phuis et al., 2008).

Scientific literature has high interest, to the benefits of training
programs in people who present a particular risk (obesity, in peo-
ple at risk) or a given pathology (Guessogo et al., 2016a; Guesso-
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go et al., 2016b; Park et al., 2019; Sun et al., 2019). The training
programs implemented in these studies differ in intensity, dura-
tion, and protocols, thus justifying sometimes controversial re-
sults.

In Cameroon, health policies focus mainly on the fight against
human immunodeficiency virus infection/acquired immune defi-
ciency syndrome, tuberculosis, malaria. However, nontransmissi-
ble diseases and some associated risk factors such as overweight
and obesity are already growing alarmingly (Choukem et al., 2017;
Juma et al., 2018). For instance, some studies conducted in the
Cameroonian context revealed alarming prevalences of overweight
and obesity in all age groups (Choukem et al., 2017; Navti et al.,
2014). Navti et al. (2014) observed an inverse association between
body mass index (BMI) and physical activity among Cameroonian
school children. Unfortunately, the implementation of the objec-
tive, that is the assessment of the physical activity that they have
suggested is limited due to the lack of relative studies. However,
behaviors such as participation in physical and sports activities in
both at-risk and healthy individuals are assimilated and gradually
becoming more westernized in the Cameroonian context. It is
very common to meet people who practice walking, running, and
even cycling in public spaces and the streets. But unlike developed
countries where the government invest to set up sports facilities
for the public, commercial fitness centers are remarkably abundant.
These centers are home to normal, overweight, obese individuals
as well as those having particular conditions (diabetes, high blood
pressure).

In the study of Guessogo et al. (2016b), an improvement in
body composition and lipid profile was observed in obese women
after 24 weeks of a training program including 2 km and 6-min
walking tests. However, in the same study, no significant change
in these same parameters was observed after 12 weeks. Thus, the
nature and structure of training protocols, their duration, the
training period are important parameters that need to be consid-
ered in optimizing training programs. Owing to the increased ad-
hesion of a heterogeneous population (normal and ill) to fitness
centers, it becomes appropriate to assess the effectiveness of the
programs offered by these structures. Previous study (Guessogo et
al., 2016b) has been conducted in outdoor settings. However,
sports participation in outdoor settings can also produce higher
restorative health benefits than do indoor settings (Hug et al.,
2009). This study aims to assess the anthropometric, physiologi-
cal, and cardiorespiratory profiles of some participants registered
in a fitness center.
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MATERIALS AND METHODS

Participants

This study involved 86 participants, 40 from the experimental
group and 46 from the control group. During the first data acqui-
sition (anthropometric, physiological parameters, and performance),
67 participants from the experimental group were included, but
only 40 participated in the second data collection after 12-week
month of training. The longitudinal nature of the study and the
unavailability of some participants were the main reasons for the
decrease in the sample.

This study was conducted from February to June 2018. These
experiments were carried out in around at 6 a.m. and at 6 p.m.

Participant’s selection was based on some information available
in the center’s follow-up register, excluding participants with dia-
betes, high blood pressure, or any other disease. Participants in
this center paid a quarterly fee for blood glucose and lipid profile
measurements.

The ethical considerations of our study were validated through
the ethical clearance issued by the Institutional Ethics Committee
of Research for Human Health of the University of Douala under
the number 1322 CEI-Udo/11/2017/M. At the same time, letters
were sent to some fitness center managers requesting their permis-
sions and collaborations for the achievement of the study’s objec-
tives. Only one center showed intetest in our study by inviting all
its affiliated members to participate in the study, through various
types of communication (posting, oral communication) initiated
by the head of the center. Participants in the control group were
selected based on friendly relationships between them and the ex-
perimenters. This group consisted of people who do not petform
regular physical activity. The control group did not take part in
the training program and continued their daily activities normally.
They only took part in two 20-m multistage shuttle run tests over
3 months.

Experimental protocol

Before the start of the experimental protocol, participants were
interviewed by the researchers in simple terms on the different
modalities of the 20-m multistage shuttle run test and the objec-
tives of the study. Then, at the request of the experimenters, each
participant filled out a card including the following information:
names and surnames, age, sports discipline, profession, telephone
number. The rest of the information on the experimental data was
collected by the experimenters. The experimental protocol involved
the performing of the 20-m multistage shuttle run test in which
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physiological (heart rate) and performance (number of shuttles)
parameters were measured. Before the test, anthropometric param-
eters were collected including the measurement of weight, height,
and waist circumference. The heart rate was monitored continu-
ously during the 20-m multistage shuttle run test (Polar V800,
Polar Electro Oy, Kempele, Finland). The 20-m multistage shut-
tle run test was used to assess the cardiorespiratory fitness. Partici-
pants were requested to run between two lines 20 m apart at a
pace marked by a prerecorded sound signal. The initial speed was
8.5 km/hr, with 0.5-km/hr increments each stage. The test was
stopped when the participant failed to reach the line twice in a
row. The last half-stage attained was recorded. Immediately after
the end of the race, the number of bearings was noted for the cal-
culation of the VOupic by a regression equation developed by Léger
et al. (1988). To recover participants were asked by researchers to
sit down. Heart rate, 1-min postexercise (HR1) was read on the
heart rate monitor (Polar V800). The maximum heart rate (HR-
max) was read, recorded and the difference with the HR1 was used
to calculate the heart rate recovery. The same experimental proto-
col was repeated 3 months later to evaluate the effects of the train-
ing program on anthropometric, physiological, and cardiorespira-
tory parameters

Training program

All participants in the experimental group were enrolled to fol-
low a training program at a rate of four sessions per week (Fig. 1).
For a better follow-up of the regularity of the sessions with the
participants, a list of 48 attendances was made available to the in-
structor at the rate of 4 sessions per week. The effective participa-
tion rate in the 4 weekly sessions was 81.25% or 36/48. The ab-
sences observed were linked to illnesses, family occupations, or
trips outside the city. Each session lasted 1 hr and consisted of aer-
obic and anaerobic exercises. These sessions most often began with
dances punctuated by music (10 min), followed by stretching (10
min) and muscle building (40 min). The exercises were similar
during each session. Each session consisting of: (a) a 20-min-long
warm-up performed as follows: 5 min of a pedalling exercise on
an ergocycle with the hands and feet, 5 min of dance that is to step
up and step down between a bench 5 m high and the floor with
each leg and 10 min of respiratory movements. (b) a main exercise
was determined from the result of the 20-m multistage shuttle
run test. We considered the initial speed (VO=8.5 km/hr) and the
maximum speed or that of the last level (Vmax). To determine the
training speed (VE), an intensity of 60% of the reserve speed
(VR = Vmax-V0) was calculated for each participant and VE was
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Participant

Determination of Vmax as the basis
of the intensity

20-m multistage
shuttle run test

v Month 1

Training 1: 5 min x 6 series
for main exercise

Warm-up - main exercise with an
intensity of VE - recovery

y Month2

Training 2: 10 minx 3 for

. . —»’ Same as month 1 ‘
main exercise
y Month3
Tra|n|ng_3: 15 mlpxzfor ’ Same as month 1 ‘
main exercise
v End

Determination of the Vmax as the
result of a training program

20-m multistage
shuttle run test

Fig. 1. Experimental procedure.

then equal to V0+60% VR. The main exercise took place around
a 120-m perimeter circuit delimited inside the fitness centre. The
time (¢120) to complete 120 m (1tr) was calculated for each par-
ticipant from VE, with t120=120 m/VE. Three stages of evolu-
tion were selected (5, 10, and 15 min in 6, 3, and 2 series of cer-
tain number of turn, respectively for the first, second, and third
month). The number of turns for each series was equal to tE/t120
(with tE = time to the training). The time to complete each 120 m,
as well as the number of laps for 5, 10, and 15 min and for each
subject, were entered in a metronome.

Statistical analysis

The data obtained during these experiments were recorded in
an Excel sheet (version 2013). Depending on normality and ho-
mogeneity conditions, the Wilcoxon test was used to perform a
comparative analysis of the effects of training programs on anthro-
pometric, physiological, and cardiorespiratory parameters. Each
subject was its control. The study of correlations between the dif-
ferent parameters (anthropometry, physiological parameters, and
performance) was carried out by calculating the Bravais-Pearson
linear correlation coefficient. The data were expressed on aver-
agexstandard deviation for each of the parameters of the studied
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Table 1. Physiological and anthropometric parameters of participants to 12-week training program

EXP (n=40) CON (n=46)
Parameter
Pre Post Pvalue Pre Post Pvalue

Weight (kg)

Male 769+11.3 766+11.4 0.39 75.6+10.7 75.8+11.2 0.45

Female 716+15.3 713+£152 09 707148 703+139 0.85
BMI (kg/m?)

Male 255+40 254+40 048 26.3+38 26.7+45 0.62

Female 26.8+55 26.7+55 09 27.7+49 27.3+52 0.86
Waist-hip ratio

Male 83.7+85 83.0+85 0.27 825+96 82.8+8.1 0.35

Female 84.7+10.6 84.3+10.2 0.7 835+9.8 837104 08
HRr (bpm)

Male 89.6+11 87.5+17 05 91.3+98 91.7+£105 0.76

Female 935+18.3 914+17.0 0.38 949+16.7 922+165 0.82
HR1 (bpm)

Male 1255+237 1348+309 0.02* 1285+22.8 1282+236 0.65

Female 1375+409 139.0+358 0.6 1392+357 1396+359 0.58
HRmax (bpm)

Male 1804+17.8 183.0+15.0 0.14 1835+158 184.9+22.2 0.74

Female 1825+234 191.3+£226 0.0052* 185.6+214 1849+222 0.69
DBP (mmHg)

Male 786+9.7 76.8+6.9 069 80.3+88 80.7+7.7 0.45

Female 83.1+£15.2 713126 0.09 826+135 82.1+£129 0.57
SBP (mmHg)

Male 1281114 116.0£22.7 0.002* 1304+10.7 1295+105 0.73

Female 119.1+£19.2 172+219 047 117.2+£17.3 116.9+16.8 0.61
VOzpeak (mL/kg/min)

Male 426+6.7 458+9.1 0.06 395+72 39.8+6.5 0.70

Female 299470 315+68 04 257+68 253463 0.65

Values are presented as mean + standard deviation.

EXP, experimental group; CON, control group; Pre, before the training period; Post, after 12 weeks of training program; BMI, body mass index; HRr, resting heart rate; HR1, heart
rate one minute after recovery; HRmax, maximum heart rate; DBP, diastolic blood pressure; SBP, systolic blood pressure; VOzex, peak of oxygen consumption.

*P<0.05, difference between male and female.

population. The differences were considered statistically signifi-
cant for P <0.05.

RESULTS

Table 1 shows the variation in anthropometric parameters (height,
weight, BMI, and waist circumference) in response to a 12-week
training program. After 12 weeks of training, the weight, BMI,
and waist circumference did not show significant changes in both
men and women (P >0.05). Similar results were observed in the
control group. Concerning blood pressure parameters, a significant
decrease was observed in systolic blood pressure (SBP) of men (P =
0.002) from the experimental group. Also, there was a significant
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increase in the HR1 (P =0.02) in men and the HRmax (P =0.005)
in women, after 12-week training program. The VOuy of men
showed more improvement (P = 0.06) as compared to women (P =
0.4) in the experimental group (Table 1).

Our sample initially included 45% of normal-weight individu-
als. After 3 months of training, we noticed an increase in the prev-
alence of obesity in men. On the contraty, the prevalence of over-
weight participants decreased. However, both overweight and obe-
sity prevalence’s were stable among women. Moreover, the preva-
lence of obesity was higher in women compared to men (Table 2).
HR1 and HRmax significantly increased in the group eating twice
a day (Table 3). VOy values improved significantly in the alco-
hol-free group (P =0.045) and in the group that rarely consumed
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Table 2. Changes of weight status in the experimental group after 12-week training program (n=40)

Pre Post
BMI (kg/m?)
Male \Woman Total Male \Woman Total
Normal weight (18.5-24.9) 11(47.8) 7(41.2) 18(45.0) 12(52.2) 7(41.2) 19(475)
Overweight (25-29.9) 9(39.1) 6(35.3) 15(37.5) 7(30.4) 6(35.3) 13(32.5)
Obesity (type 1) (30-34.9) 2(87) 3(17.6) 5(12.5) 4(17.5) 3(17.6) 7(17.5)
Obesity (type 2) (35-39.9) 1(4.3) 1(5.9) 2(5.0) - 1(5.9) 1(2.5)

Values are presented as number (%).
BMI, body mass index; Pre, before the training period; Post, after 12 weeks of training program.

Table 3. Effects of the training program on physiological and anthropometric parameters according to the number of meals per day (experimental group, n=40)

2 Meals per day (n=23)

3 Meals per day (n=17)

Parameter

Pre Post Pvalue Pre Post Pvalue
BMI (kg/m?) 269+49 266+46 04 25.1+44 251446 09
HRr (bpm) 89.1+£135 904+186 0.6 938+156 923+16.2 06
HR1 (bpm) 1234+245 131.3+264 0.01* 139.3+38.7 143.3+38.7 09
HRmax (bpm) 178.0+15.0 1849+136 0.047* 185.3+24.8 188.6+239 0.13
VOszpeak (ML/kg/min) 376+9.7 415+116 0.06 36.8+89 376+97 04

Values are presented as mean + standard deviation.

Pre, before the training period; Post, after 12 weeks of training program; BMI, body mass index; HRr, resting heart rate; HR1, heart rate one minute after recovery; HRmax, max-
imum heart rate; Oz, peak of oxygen consumption.

*Difference between pre and post, P<0.05.

Table 4. Effects of the training program on physiological and anthropometric parameters according to alcohol consumption (experimental group, n=40)

Alcohol (none) (n=12) Alcohol (moderately) (n1=9) Alcohol (rarely) (n=19)

Parameter

Pre Post Pvalue Pre Post Pvalue Pre Post Pvalue
BMI (kg/m?) 254455 250+32 0.33 28.7+55 286+53 0.7 248+42 248+43 1
HRr (bpm) 895+142 824 +135 0.3 894+86 909+185 0.8 930+175  950+174 0.6
HR1 (bpm) 12794409  139.0+47.3 03 1299+314 13444332 0.07 1320+306 136.9+26.7 02
HRmax (bpm) 1865+240 187.6+159 0.7 1804+150 188.2+18.0 0.045 1797+217 1852+209 0.02
VO3peax (ML/kg/min) 386+58 439+87 0.045* 379+107 359+131 05 36.4+98 404+97 0.02

Pre, before the training period; Post, after 12 weeks of training program; BMI, body mass index; HRr, resting heart rate; HR1, heart rate one minute after recovery; HRmax, max-
imum heart rate; DBP, diastolic blood pressure; SBP. systolic blood pressure; VOzea, peak of oxygen consumption.
*P<0.05, difference between pre and post.

alcohol (P =0.02). A significant increase in HRmax was observed sistent with those of Guessogo et al. (2016b). Indeed, these authors

in groups that rarely (P =0.02) and moderately (P =0.045) con- studied the effects of a 24-week period of regular physical and sports
sumed of alcohol (Table 4). activities on anthropometric and lipid profiles in obese or overweight
women in Cameroon. The results did not show significant differ-
DISCUSSION ences in weight and BMI after 12 weeks. Our results suggested
that a 12-week training program appears insufficient to observe
The main objective of this study was to assess the effect of a 12- changes in anthropometric parameters in participants. Wong et al.
week training program on the anthropometric and physiological (2008) argued that it takes more than 3 months to record physical
profiles of some participants registered in a fitness center in Doua- benefits inherent in regular physical and sports activities. Guesso-
la, Cameroon. This study revealed that after 12 weeks of training, go et al. (2016b) assessed the impact of a 24-week training pro-
the anthropometric data recorded (weight, height, BMI, and waist gram including 6 min and 2-km walking tests on anthropometric

circumference) did not change in both sexes. These results are con- and lipid profiles in a population of obese Cameroonian women;
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improvements (anthropometric and lipid) were observed after 24
weeks and not after 12 weeks. This time-dependent data on the
improvement of biological parameters can evolve especially when
taking into consideration nature, duration, and intensity. Several
studies have reported the benefits of regular physical and sports
activities for times of 12 weeks or less (Brisebois et al., 2018; Mu-
rawska-Cialowicz et al., 2015; Park et al., 2019; Posnakidis et al.,
2020; Sun et al., 2019). These studies, which are mostly Caucasian,
use a high-intensity functional training (HIFT) program. Thus,
the high intensity that characterizes this type of training allows
having significant results after a few weeks. This shows that the
intensities of the exercises used in the fitness center of this study
were low. It is likely the reason why the study of Guessogo et al.
(2016b) showed significant improvements in body and lipid pa-
rameters which were achieved after 24 weeks of a training program
including 2 km and 6-min walking tests. Another factor that needs
to be taken into consideration is the qualification of the people who
conduct the training in these centers. These centers mostly use
available people who are passionate about the sport without ap-
propriate scientific knowledge in the field of physical and sports
activities. This may justify the monotony of the exercises that were
performed at each session in this center as well as the use of non-
age dependent exercise. For instance, our sample included young
and old participants who were required to perform the same types
of exercises and forces to follow the pace imposed by the instruc-
tor.

On the staturo-weight level, this study revealed that after 3
months of training, there was an increase in the prevalence of gen-
eral obesity in men while the prevalence of abdominal obesity was
absent. This result could be explained by an increase in muscle
mass. A consistent prevalence of obesity among women was ob-
served between the two periods of the study. Overweight, which
is a precursor to obesity was also observed in significant proportions
in both men and women. The prevalence of overweight (37.5%)
among men and women observed in this study is similar to that
of Schroeder et al. (2017) which reported a prevalence of 37%
overweight among participants in a health club. By considering
waist circumference, the prevalence of abdominal obesity in wom-
en had increased after 3 months of training. This prevalence is
much higher than that of Schroeder et al. (2017) which had re-
ported a prevalence of 20% among female members in a physical
activity club.

The importance of the participants’ weight characteristics should
be noted in the benefits observed during training programs. The
size of our participants had a relatively normal trend with a low
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rate of obese people. The dominance of normal weight and low-risk
participants (overweight) enrolled in this center could explain the
relative stabilization of the parameters observed after 3 months of
a training program. Thus, these participants with weight charac-
teristics considered as good health would not be quick to adhere
to the high intensities of the exercises proposed during the various
sessions. The goal is to maintain their fitness; significant improve-
ments in response to training programs of the same duration are
often found in participants with known risk factors (obesity) or
pathologies (hypertension, diabetes); The goal of rehabilitation,
therefore, requires providing much higher efforts. Therefore, the
motivations for the practice of sport are essential and Deelen et al.
(2018) notes in his study that health improvement goals (such as
increasing energy level, stamina, or resistance to illness and dis-
ease) were the most prevalent goals for participation in sports.

Concerning blood pressure parameters, men’s SBP decreased af-
ter 12 weeks of training. Reductions in blood pressure are gener-
ally reported in longitudinal studies on the benefits of physical
and sports activities in hypertensive, normotensive, overweight,
and normal-weight individuals (Brisebois et al., 2018; Whelton
etal., 2002). A study of the longitudinal effects of “high-intensity
functional training” showed a significant reduction in diastolic
blood pressure (DBP) in men, while there was no change in the
PAS in both men and women (Brisebois et al., 2018). However, a
meta-study showed that the combination of aerobic and anaerobic
exercises increased DBP more, while the SPB remained unchanged
(Cornelissen and Smart, 2013). These conflicting results are also
due to the nature of the protocol, their duration and the weekly
frequency of the workouts.

Regarding cardiorespiratory fitness (VOupu), there was no sig-
nificant increase after 12 weeks of training, but the gains were
more pronounced in men (7.5%) as compared to women (5.4%).
Programs that lead to improvements in VOapex incorporated exet-
cises that require strong cardiovascular function and significant
muscle mass such as CrossFit or HITE with the advantage of re-
ducing sitting time (20 to 60 min) (Murawska-Cialowicz et al.,
2015). Each session of this study included mixed exercises with a
final duration of 1 hr at a less intense pace.

In terms of heart rate, this study revealed a significant increase
in HR1 and HRmax (maximum number of beats that a subject
cannot exceed regardless of their level of training) in men and wom-
en after 3 months training session. These results are in line with
those of Guirado et al. (2012) which reported the increase of HR-
max after 6 months of training. The explanation is physiological
because a workout is characterized by a progressive increase in the
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loads imposed on the subject. This allows each step to impose on
the body solicitations close to the limits of its functional possibili-
ties, hence the observation of an increase in the maximum heart
rate.

The results of the survey on eating habits (number of meals per
day) and alcohol consumption showed that the impact was not
very significant on the parameters studied. However, some of our
participants who consumed alcohol presented low VOyear values
compared to those who did not or rarely consumed it.

This study, which assessed the benefits on some anthropometric
and physiological parameters of a training program offered by a
fitness center, revealed minor improvements which were highly
depend on eating behaviors and lifestyle of participants after 3
months. Subsequent studies will evaluate the parameters studied
after 12 weeks of training with a comparative approach of differ-
ent centers.
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