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Abstract

Aim: The aim of our study is to examine the effect of high-intensity functional training performed
face-to-face and online for 12 weeks on body composition and blood values (HDL, LDL,
triglyceride and fasting blood glucose) in sedentary women.

Methods: Inactive sedentary female participants aged 24-52 participated in the study on a
voluntary basis within the framework of the Declaration of Helsinki. Participants were divided
into two groups as face-to-face (n= 21) and online (n=19). Participants were given functional
training with 60% loading for the first 6 weeks and then 80% loading with the high-intensity
functional training training method 3 days a week for 12 weeks. Bioelectrical impedance and
blood tests (HDL, LDL, triglyceride and fasting blood glucose) were taken from all participants
prior to the training program and after 12 weeks of training. The data were analyzed in SPSS 22.0
program. Shapiro-wilk test was used for normality test. Wilcoxon signed rank test was used for
intergroup comparisons.

Results: According to the data obtained, there is a statistically significant difference between the
pre and post measurement in weight, body mass index, fat percentage and fat weight in
participants who trained face-to-face and online training (p<0.05). When the pre and post
measurements were examined, there was a statistically significant difference in LDL values in
both groups, but no statistically significant difference was found in triglyceride and glucose
values (p>0.05). Although there was an increase in HDL value, there was no statistically
significant result.

Conclusion: High-intensity functional training performed face-to-face or online for 12 weeks in
sedentary women has been shown to have a positive effect on body composition. It was found
that HIFT training with face-to-face and online training decreased LDL value but had no
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12 Haftahk Yiiz Yiize ve Uzaktan Erisimli HIFT

Kardiyovaskiiler Biyobelirtecler Uzerindeki Etkisi
Ozet

Amag: Caligmamizda 12 hafta siiresince sedanter kadinlarda yiiz ylize ve uzaktan erigimle
yapilan yiiksek yogunluklu fonksiyonel antrenmanlarin beden kompozisyonu ve kan degerlerine
(HDL, LDL, trigliserit ve aglik glukoz) etkisinin incelenmesi amaglanmaktadir.

Materyal ve Metot: Calismaya, inaktif sedanter 24-52 yas arasi kadin katilimcilar Helsinki
bildirgesine gore goniilliiliik esast ile katilmistir. Katilimeilar yiiz yiize (n= 21) ve uzaktan erigim
grubu (n=19) olarak ikiye ayrilmistir. Katilimeilara 12 hafta boyunca haftada 3 giin HIFT
antrenman metoduyla ilk 6 hafta %60 yiiklenmeli, sonrasinda ise %80 yiiklenmeli fonksiyonel
antrenman yaptirtlmistir. Tim katilimeilarm 12 haftalik antrenman Oncesi ve sonrasinda,
biyoelektrik impedans ve kan tahlilleri (HDL, LDL, trigliserit, aglik glukoz) alinmstir. Veriler
SPSS 22.0 programinda analiz edilmistir. Normallik testinde shapiro-wilk testi, grup igi
karsilagtirmalarda ise wilcoxon signed rank test kullanilmustir.

Bulgular: Alinan verilere gore yiiz yiize ve uzaktan erisim ile antrenman yapan kisilerde agirlik,
beden kiitle indeksi, yag yiizdesi ve yag agirliginda ilk ve son dlgtimler arasinda istatistiki olarak
anlamli farklilik vardir (p<0,05). ilk ve son dl¢iimlere gore, her iki grupta da LDL degerinde
istatistiki olarak anlamli fark vardir. Trigliserit ve glukoz degerlerinde ise anlamli fark yoktur
(p>0,05). HDL degerinde ise artis olmasina ragmen istatistiki olarak anlaml fark yoktur (p>0,05).
Sonug: Sedanter kadinlarda 12 hafta boyunca yiiz yiize ya da uzaktan erisim ile yapilan yiiksek
yogunluklu fonksiyonel antrenmanin beden kompozisyonu iizerine olumlu etkisi oldugu
goriilmiistiir. Yiiz ylize ve uzaktan erigim ile yapilan HIFT antrenmani, LDL degerini diisiirdigi
ancak diger degerlerde ise anlamli bir farkin olmadig1 belirlenmistir.

% Istanbul Technicl University, Department of Physical Education, scakar@itu.edu.tr

2 Corresponding Author: Marmara University, Faculty of Sports Science, filizcamliguney@marmara.edu.tr
* Produced from the first author's doctoral thesis.

91

Antrenmaninin

Anahtar Kelimeler:

Yiiksek Yogunluklu
Fonksiyonel Antrenman,
Fiziksek Aktivite,

HDL,

Trigliserit,

Covid-19 Hastalig1.

Article Info

Received: 08.08.2023
Accepted: 15.09.2023

Online Published: 15.09.2023

DOI:10.18826/useeabd.1339534


https://orcid.org/0000-0002-9010-5767/
https://orcid.org/0000-0003-0363-3025

IJSETS Journal, 2023, Volume 9, Issue 3, 91-98 S. A. Cakar Saka, A. F. Camligiiney

INTRODUCTION

The global pandemic has changed many things in the lives of individuals in terms of health. The most
important point is that our physical ability decreased during the Covid-19 restrictions (Chambonniere et
al., 2021). Cardiovascular diseases are the fastest growing cause of death worldwide. Low physical
activity plays a key role in the listed causes of death, particularly cardiovascular diseases.

Forouzanfar et al. (2015), in the report called "Global Disease, Injury and Risk Factor Study
2013" worked to learn the causes of death of individuals and to prevent emerging threats. In the study,
data from 118 countries between 1990 and 2013 were examined and the leading causes of death were
high blood pressure, followed by smoking, high body mass, childhood nutritional disorders and high
level blood glucose. High cholesterol ranks 13th and low physical activity ranks 17th. In the same study,
the first five causes of death worldwide were listed as high blood pressure, smoking/BMI, irregular diet
and fasting blood glucose. Although it varies by country, high cholesterol and low physical activity are
among the top proven causes of death worldwide (Forouzanfar et al., 2015). Causes of cardiovascular
mortality such as high blood pressure, cholesterol and fasting blood glucose are also associated with low
physical activity (Blair et al., 1995).

It has been firmly established that low-density cholesterol (LDL-C) level is an important risk
factor for coronary heart disease (CHD). Regardless of the underlying cause, high LDL-C levels are
known to be associated with CHD and cardiovascular mortality. Coronary heart disease is also common
in populations with high cholesterol levels. This shows that LDL plays an important role in heart
diseases. LDL cholesterol less than 130 mg/dL is considered as normal, between 130-159 mg/dL is
borderline high, and 160 mg/dL and above is considered as high risk (Olsson et al., 2017). High Density
Lipoprotein (HDL) has been identified to be involved in at least two dozens of important biological
processes in the body. It is responsible for bringing the cholesterol formed in the arteries to the liver for
removal from the body. If the HDL value is below 50 (mg/dl) in women and below 40 in men (mg/dl),
it is considered low. It is known that a value of 60 (mg/dl) and above provides significant protection
against cardiovascular diseases in individuals (Komodo, 2010). According to the Turkish Society of
Cardiology, triglyceride is the form of fat found in nature. Heart disease was found more frequently in
those with high measured levels in the blood. High triglyceride, cholesterol and low HDL values are
widely used in cardiovascular risk assessment (Turkish Society of Cardiology, 2015).

Fasting blood glucose is the most important biomarker of diabetes mellutis (DM) (commonly
known as diabetes). Type 2 diabetes is one of the most common diseases threatening public health. It is
not exactly clear who should be screened for diabetes and when. The American Diabetes Association
(ADA) recommends screening people with a body mass index of 25 kg/m? and above and who have at
least one risk factor for diabetes. Screening over the age of 45 is also recommended for people without
DM risk factors. While fasting blood glucose 70-100 mg/dl is considered normal, 100-125 mg/dl is
considered a risky level. An individual with a fasting blood glucose value above 126 mg/dL is
considered to have diabetes mellitus (Satman and Grup, 2011).

World Health Organization (WHO) has determined the minimum amount of physical activity
as a directive for adequate health and fitness. Adults between the ages of 18-64 are most affected by
Covid-19, and 70% of the cases were severely affected by the disease. According to this result, in
WHO'’s report, it has been confirmed that 150 minutes of moderate-intensity physical activity per week
(or a combination of high-intensity physical activity corresponding to this duration) has an impact on
survival. Physical activity was found to be negatively correlated with cardiovascular mortality,
regardless of age, gender, or diagnosis of any cardiovascular disease. It has been observed that physical
fitness not only improves the quality of life, but also improves the cardiovascular structure when done
regularly (WHO, 2018).

During the Covid-19 restrictions, physical activity rates have dropped drastically around the
world. This difficult situation, both physically and psychologically, has decreased the possibility of
doing physical activity with the closure of sports areas. During the restrictions, the internet and online
classes have taken an important place in our lives, and even when the restrictions are lifted, the new
education style has become a part of our lifestyle. There is a lack in the literature due to the recent
experience of this research topic. Although various studies have been carried out on the HIFT training
method in the last 10 years, there are still deficiencies in the field of health. For this reason, physical
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activity through distance education has become an important option for individuals. The aim of this
study is to examine the effects of face-to-face and online HIFT training on BMI, fat ratio, fat percentage,
and, HDL, LDL triglyceride and glucose values.

HIFT

The popularity of the HIFT training method has increased in the last 10 years and functional exercises
have recently become more preferred in fitness areas. HIFT training is a method that is made with
multiple joints of the body involving multiple motor skill movements. This method does not aim to
develop the sportive skill itself, but to transfer the functional power to the sporting skill. It has been
found that this method, which is based on weight lifting and gymnastic movements, and performed in
sets and repetitions in which rest periods are adjusted, improves not only muscle strength, but also
endurance, cardiovascular capacity and aerobic-anaerobic adaptations when done with high intensity
(Gibala et al., 2012). An important aspect of high-intensity functional training is to focus on moving the
fastest and doing the most repetitions within the specified time. Therefore, no additional rest time is
given except for the change of position while performing the specified movements in the sets. In
addition, it has been reported that psychologically, the duration of participation in the HIFT program
(weekly or monthly) is positively related to concepts such as revitalization, enjoyment, commitment,
and competition. What is more, HIFT training done as a group exercise has a positive effect on
socialization and participation in exercises (Bycura et al., 2017). HIFT training is preferred seeing that
it can be done with more accessible, lower cost and simpler equipment than expensive fitness centers
regardless of location (Dawson, 2015).

METHOD
Model of the Research

The research was carried out with the experimental model, which is one of the quantitative research
methods. Our study was approved by Marmara University Faculty of Medicine Clinical Research Ethics
Committee with the date and number of 03.12.2021/09.2021.1314.

The Universe and Sample of the Research/Study Group of the Research

The population of the research is sedentary individuals who have not exercised regularly. The sample
of the study consisted of inactive, sedentary, female, academic and administrative staff, aged 24-59, who
had not participated in sports activities with a professional assistant in the last 6 months, whose inactivity
level increased during the pandemic period, and spent working hours sitting/passive 5 days a week. In
addition, the participants were given detailed information about the study and were told that they could
withdraw from the study at any time according to the Helsinki protocol. In the study, the sample power
size was determined as 0.80, the error level as 0.05, and the effect size as 0.80 (Faul et al., 2007), and
accordingly, each group started to work in 24 participants. In the face-to-face training group, 3
participants who wanted to give up the study and 2 other participants who were diagnosed with the
Covid 19 virus were separated and the study was completed with n=19 participants. In the online training
group, there were 3 participants who left the study voluntarily and the group completed the study with
n=21 participants.

Data Collection Tools of the Research

The pre and post tests were applied in person and the online group participated in the training program
at the same day with the face-to-face group through Zoom online meeting platform. Participants
participated in the study voluntarily and no fee was requested.

Determination of height and body weight: Lengths were measured with a wall-mounted stadiometer
(Holtain Ltd, UK) with a measurement accuracy of +0.1 mm. Measurements were taken by the same
person in the early morning with bare feet and the lightest clothing they could wear.

Weight and bioelectrical impedance analysis: Measurements taken by Bioelectrical Impedance Analysis
(BIA) were obtained using Tanita Body Composition Analyzer Type BC-418MA (Japanese). In order
for the accuracy of body composition measurements to be high, the participants were asked not to
consume alcoholic beverages within 48 hours before the bioelectrical impedance measurements, not to
do high-intensity training within 24 hours, not to consume caffeinated beverages within 12 hours, not to
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work the digestive function within 4 hours, and to empty their bladders before impedance. In addition,
they were asked not to do moderate-heavy exercise other than their daily activities within 48 hours
before the measurement day. These issues were determined as the criterias for inclusion in the study.

Blood Tests: Blood tests were taken under the control of a general practitioner after 12 hours of fasting
at rest. 7 ml of blood, 5 ml for blood tests and 2 ml for hemogram count, were taken from the participants
in the biochemistry laboratory. The blood tests were taken by the health professional working in the
Medical Department of Istanbul Technical University where the research was conducted, and the results
were evaluated by the biochemist.

Data Analysis of the Research

Shapiro-wilk test was used for normality test. SPSS 22.0 package was used to evaluate the pre- and post-
training tests of the two experimental groups. In the study, wilcoxon signed rank test was used for
intergroup comparisons. The significance level was accepted as p<0,05 in all statistical procedures. The
data obtained at the end of the study was evaluated with wilcoxon signed rank test (Alpar, 2006).

Experimental Procedure

Table 1. The outlook and the shedule of the experiment applied to both face-to face and online group
Bioelectrical Measurement Exercise of 1-6 week Bioelectrical Measurement
Load: %50-60
Set duration: 45 sec

Height Heigth

Body Mass Index (BMI) Rest of set: 45_ Sec Body Mass Index (BMI)
Repeat of set: x4
Fat % Example of program: Jumping jack Fat %
Fat kg P program. ping jack, Fat kg
squat,
hip kick, jog, plunk.
Blood test Exercise of 7-12 week Blood test
Load: %70-80
Set duration: 45 sec
HDL Rest of set: 30 sec. HDL
LDL Repeat of set: x4 LDL
Triglyceride Examole Ofp o ram'-S uat ium Triglyceride
Glucose P program. Squat jump, Glucose

burpee, russion twist side lunch, skip
rope

Table 1 shows the outlook and the schedule of the study. Bioelectrical impedance measurements and
blood tests were taken prior to and at the end of the training program. Considering the adaptation process
of the 12-week training program, the intensity of the load was increased after the physiological
adaptation period.

RESULTS
Table 2. Demographic characteristics of the participants
Variables n Min Max Mean SD
Face-to-Face Height (cm) 21 150 171 160,11 5,68
Training Group Age (year) 21 27 58 41 8,7
Online Training Height (cm) 19 157 172 164,11 4,62
Group Age (year) 19 24 52 39,8 9,4

n: Sample Size, Min.: Minimum, Max.: Maksimum, Mean: Avarage, SD: Standart Deviation,

In Table 2, Age and height information of the participants are given. The mean age of the face-to-face
training group was 41+8,7 years, and the height was 160,19+5,68 cm. In the online training group, the
mean age was 39,8+9,4 cm and the height was 164,11+4,62 cm.
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Table 3. Measurements taken by bioelectric impedance of the face-to-face training group

Variables n Min Max Mean SD p
Pre-weight kg 21 49,00 90,10 67,70 11,11 000*
Post-weight kg 21 49,00 84,50 65,40 10,45
Pre-BMI kg/m? 21 18,00 38,00 26,40 4,67 000*
Faj‘fe't_o'_Face Post-BMI kg/m? 21 18,00 35,80 25,54 435 '
é?,londgg Pre-fat % 21 17,30 45,40 31,61 7,06 000*
Post-fat % 21 16,90 43,40 29,75 7,47 '
Pre-fat kg 21 8,50 40,90 22,00 7,99 000*
Post-fat kg 21 8,00 36,80 20,40 7,94 '

BMI; Body Mass Index, p<0.05 wilcoxon signed rank test

In Table 3, the measurements taken by the bioelectrical impedance analysis of the face-to-face training
group are given. There was a statistically significant difference in weight, body mass index, fat
percentage and fat weight between the first and last measurement (p<0,05).

Table 4. Measurements taken from online training group bioelectrical impedance

Variables n Min Max Mean SD p
Pre-weight kg 19 53,4 101,70 75,47 15,22 001*
Post-weight kg 19 52,80 99,50 71,51 13,22 '
Pre-BMI 19 18,90 41,30 27,51 5,58 000*
Online Post-BMI 19 18,70 40,00 26,45 5,10 ’
Training Group Pre-fat % 19 18,90 43,20 33,28 6,23 001*
Post-fat % 19 15,90 42,70 31,48 6,40 '
Pre-fat kg 19 10,10 43,40 25,37 9,31 003*
Post-fat kg 19 8,40 40,00 23,52 8,60 '

BMI; Body Mass Index, P<0,05 Wilcoxon Signed Rank Test

In Table 4 shows the measurements taken by the bioelectrical impedance analysis of the online training
group. There is a statistically significant difference between pre and post measurement in weight, body
mass index, fat percentage and fat weight (p<0,005)

Table 5. Pre-test and post-test measurement results of the face-to-face training group and the online training group
blood tests

Variables n Min Max Mean SD p
Pre-HDL 21 38 105 62 16,14 442
Post-HDL 21 39 92,80 63,13 15,23 '
Pre-LDL 21 66,70 250 134,51 45,93 017*
Face-to-Face Post-LDL 21 37 212,20 120,98 39,67 !
Training Group Pre-Triglyceride 21 44,70 272,80 102,25 52,11 073
Post-Triglyceride 21 39,50 208 88,19 41,12 ’
Pre-Glucose 21 73,50 109,20 92,77 7,61 627
Post-Glucose 21 71 106 91,72 8,55 '
Pre-LDL 19 42 109 64,05 14,92 097
Post-LDL 19 51 130 70,89 17,98 '
Pre-HDL 19 72 155 108,19 22,50 002*
Online Post-HDL 19 68 122 94,11 18,20 '
Training Group Pre-Triglyceride 19 39,50 300 89,84 60,29 286
Post-Triglyceride 19 46 216 102,26 51,11 '
Pre-Glucose 19 80,00 101,70 91,36 6,84 067
Post-Glucose 19 74,00 106,00 86,89 8,86 '

HDL: High Density Lipoprotein, LDL: Low Density Lipoprotein, p<0.05 wilcoxon signer rank test

In Table 5, the results of the blood tests of face-to-face training group and online training group are
given. When the first and last measurements were examined, a statistically significant difference was
found in LDL values in both groups (p<0,05). Although there was no statistically significant difference
in HDL cholesterol value, it increased in the last measurements and took place in healthy reference value
range. There was no statistically significant difference in triglyceride and glucose values in both groups
(p>0,05).

Discussion

Our study differs from other studies in the literature in as much as it was conducted with female
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participants aged 24-52 and being a comparative study in that it compares and contrasts the face-to-face
and online training method. Physical activity has declined rapidly worldwide, especially after the Covid-
19 restrictions. It is known that low physical activity seriously threatens cardiovascular health. It is very
important that, HDL LDL, triglyceride and glucose values, which are blood values primarily related to
cardiovascular health, are within the normal reference range. Considering these factors, the effects of
face-to-face and online HIFT training on health values were examined.

According to the Bioelectric Impedance results in Table 2 and Table 3, a significant difference
was observed in the pre-post training measurements. The reduction in weight, body mass index, fat
percentage and fat weight was the same in both training groups. In a study conducted by Cavedon et al.,
(2020), they found a significant reduction in weight, BMI, fat% and fat weight in men who trained HIFT,
and also found that skeletal muscle accumulation was greater in individuals who trained for more than
a year. In people who did HIFT training for less than a year, they also saw a decrease in lean body mass.
A significant increase in %fat, lean body mass and bone density was seen in male athletes who trained
at least a day a week for more than a year. Although this study is a current HIFT study, it gave similar
results to our findings. However, it differs from our study in terms of gender. In the studies scanned
since 2010, there has not been a study examining the effects of HIFT training on specific body
composition.

The blood values of the face-to-face and online training groups are given in Table 4. There was
a decrease in LDL values in both groups. There was an increase in HDL values between the first test
and the last test, but it was not statistically significant. VVasankari et al., in their study of 34 men and 70
women, which lasted for 10 months, established a basic program for sedentary individuals that included
walking, skiing, cycling and dancing. As a result of the program in which men moved for 257 minutes
and women for 209 minutes per week on average, VO?max values increased by 19% in both men and
women. Concomitantly, there was a 15% increase in men and 5% in women in HDL, and a decrease in
LDL of 10% and 11% (p<0.05). There was no change in total cholesterol and triglyceride values. The
bioelectrical impedance results during the exercise program gave similar data to our study. A weight
loss of 1,8 kg and a decrease in body fat percentage of 2,3% were observed in women (Vasankari et al.,
1998).

Temur et al., (2018) also did not find statistically significant results in HDL, LDL, triglyceride,
and total cholesterol values in their 8-week pilates study with 16 women with a mean age of 30.81 +
9.49 years. According to the results of the study, they suggested that the exercise load intensity, duration,
participant age, nutrition program and lifestyle should be included in the study in order to give positive
results in the blood parameters of the exercise.

Tiainen et al., (2016) worked over sedentary women between the ages of 43-63 doing at least
50 minutes of aerobic exercise 4 days a week and followed the participants for 6 months. As a result of
the study, they found a significant difference in HDL value. They found that aerobic exercise for 6
months increased HDL value by 5% and decreased triglyceride value by 6%. In the control group, there
was a 2% decrease in HDL level. There was no change in total cholesterol and LDL cholesterol values
in the study. Although this study on sedentary women is up-to-date and similar to our hypothesis, it
differs from our study in terms of training method, training duration and frequency. In sports sciences,
small changes made in the training program can produce different statistical results. Despite this, aerobic
exercise was found to play a positive role in HDL cholesterol with similar results.

In a study conducted to examine the effect of high-intensity training on glucose value in
individuals with and without diabetes, it was found that there was an improvement after 1-3 training
sessions in individuals with and without diabetes (Adams, 2013). In a similar study demonsterated that
the glucose value could remain at low levels even 14-20 hours after the exercise performed with the
80% loading principle (Mitchell, 1988).

Kovacevic et al., (2019) studied 30 sedentary female participants aged between 29-35 to
determine the magnitude of the effects of short-term HIIT training on the transformation of
morphological features and motor skills. The study specifically examined the effect of hands-on exercise
on reductions in body mass and volume. They did 7 sets of hard body exercises with the HIIT method
for 45-50 minutes 4 times a week during a-four-week period. As a result of the study, they obtained
significant results in all values except for the morphological waist/hip ratio. They found significant
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reductions in weight, body mass index, waist and hip circumference. They proved that this training had
a positive effect on morphological and motoric variables with HIT training performed 4 days a week
during a-4-week period. The study showed that the HIIT training method, which was applied in a similar
way to our study, gave similar results to our findings and demonstrated that there was a decrease in BMI,
weight and fat ratios.

According to the results of this study, it was found that face-to-face and online training gave the
same results in terms of physical fitness and changes in blood values. Although doing sports via online
training causes problems from time to time depending on the technological equipment, it is a viable
method for physical activities in the new normal lifestyle after Covid-19 restrictions. It is very important
to correctly calculate the intensity of physical activity in online training. In addition, it is necessary to
pay attention to applying training without equipment if possible or using it as little as possible. The easy
application of online HIFT training is recommended. Since there was no disability or injury in either
group in our study, this method is safely recommended. In addition, since rapid improvements will be
seen in body composition values, it will be motivating to see immediate and positive results in online
group participants who have limited meetings with the trainer. In order to prevent both cardiovascular
and atherosclerotic diseases, HDL, LDL, triglyceride and glucose values should be within normal
reference values. Therefore, health, genetics, nutrition and lifestyle are also very significant in human
health as well as exercise. Our results in terms of blood values are similar to the studies in the literature.
In order to obtain more effective results in all blood values, a study in which nutritional control is added
is recommended. As a result, it has been seen that the exercises performed through online training
method can be used both for scientific study purposes and as a physical activity.

Conclusion

In the findings of our study, it was found that there was a decrease in weight, BMI, fat % value and fat
weight in the data obtained in both groups who performed HIFT training with face-to-face and online.
In physiological biomarkers, only a significant decrease in LDL value was found. HDL value increased
in both groups and reached a healthy level, but there was no statistically significant difference. Again,
there was no significant change in triglyceride and glucose values in both groups. It has been observed
that high-intensity functional training, whether face-to-face or online, for 12 weeks has a positive effect
on body composition in sedentary women. It was determined that HIFT training carried out face-to-face
and online decreased the LDL value and there were no significant results in other values.
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