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CQ Elektronik System
Nowoczesna diagnostyka WWW.Cq. Co m. P I

Terapia rehabilitacy jna

ZESTAW APARATURY DO LABORATORIUM KOMPUTEROWEJ DIAGNOSTYKI | KOREKCJI POSTAWY CIALA
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jedyny aparat do fali uderzeniowej bez kosztow eksploatacii!

efekty terapeutyczne nawet po pierwszym ~ leczenie obejmuje zwykle 3-5 zabiegow
zabiegu w tygodniowych odstepach

terapia nieinwazyjna, w wielu przypadkach = krotkie, kilkuminutowe sesje terapeutyczne
Zapobiega interwencji chirurgicznej

Wskazania do stosowania:

ostroga pietowa ~ tokie¢ tenisisty
kolano skoczka = punkty spustowe
biodro trzaskajace = hallux - paluch koslawy

zespot bolesnego barku

Dowiedz sie wiecej na stronie: www.rosetta-eswt.pl

Skontaktuj sie z nami, by przetestowac aparat za darmo w swoim gabinecie:
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Poczuj sie bezpiecznie

INTER Fizjoterapeuci

Dedykowany Pakiet Ubezpieczen

Zaufaj rozwigzaniom sprawdzonym w branzy medyczne;.
Wykup dedykowany pakiet ubezpieczen INTER Fizjoterapeuci, ktory zapewni Ci:

— ochrong finansowg na wypadek roszczen pacjentow — odszkodowanie w przypadku fizycznej agresji pacjenta

~ NOWE UBEZPIECZENIE OBOWIAZKOWE OC — ochrong finansowa zwigzang z naruszeniem praw pacjenta

— ubezpieczenie wynajmowanego sprzetu fizjoterapeutycznego — odszkodowanie w przypadku nieszczesiwego wypadku

— profesjonalng pomoc radcow prawnych i zwrot kosztow
obstugi prawne;

Nasza oferta byta konsultowana ze stowarzyszeniami zrzeszajgcymi fizjoterapeutow tak, aby najsku-
teczniej chronic i wspieraé Ciebie oraz Twoich pacjentow.

» Skontaktuj sie ze swoim agentem i skorzystaj z wyjatkowej oferty!
Towarzystwo Ubezpieczen INTER Polska S.A.

Al. Jerozolimskie 142 B O
02-305 Warszawa | ! I !l

www.interpolska.pl UBEZPIECZENIA




RoboGait 38 Technomex

RoboGait to system do terapii chodu z asystg robota stosowany na kazdym etapie rehabilitacji u pacjentdw
z niedowtadem lub porazeniem koriczyn dolnych w szczegdlnosci u pacjentéw z urazami mdézgu, rdzenia kregowego,
po przebytych udarach mézgu oraz ze schorzeniami ortopedycznymi.

Zobacz ten produkt na stronie:
neuroreedukgacja.pl/robogait
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Cechy kluczowe
Uniwersalna orteza dla pacjentéw dorostych i pediatrycznych
Regulacja sity wspomagania pacjenta
Regulowany uchwyt na miednice pozwalajgey na prace zaréwno z petng stabilizacjg miednicy,
jok i z jej petnym uwolnieniem
Dynamiczne odcigzenie pacjenta (od O do 100 kg - mozliwos¢ regulacji bez przerywania treningu)
Biofeedback zapewniajgey funkcjonalne srodowisko, zwiekszajgce motywacje wykonywanych éwiczen
Narzedzia oceny oraz raporty
32 4010 350 wew. 57 A PHU Technomex Sp. z 0.0. f facebook.com/technomex
% M btas@technomex.pl ul. Szparagowa 15, @ instagram.com/technomexpl
technomex.pl 44-141 Gliwice, Poland > youtube.com/phutechnomex
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SPRZEDAZ | WYPOZYCZALNIA ZMOTORYZOWANYCH SZYN CPM ARTROMOT?®

Nowoczesna rehabilitacja CPM stawu kolanowego, biodrowego, tokciowego,
barkowego, skokowego, nadgarstka oraz stawow palcow dtoni i kciuka.
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ARTROMOT-K1 ARTROMOT-5P3 ARTROMOT-53 ARTROMOT-E2 &

Najnowsze konstrukcje ARTROMOT zapewniajg ruch bierny stawdéw w zgodzie
z koncepcjg PNF (Proprioceptive Neuromuscular Facilitation).

KALMED Iwona Renz tel. 61 828 06 86 Serwis i catodobowa
ul. Wilczak 3 faks 61 828 06 87 pomoc techniczna:
61-623 Poznan kom. 601 64 02 23, 601 647 877 tel. 501 483 637

ARTROSTIM
www.kalmed.com.pl kalmed@kalmed.com.pl service@kalmed.com.pl FOCUS PLUS
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Mindray Medical Poland Sp. z 0. o.
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ULTRASONOGRAFY

DLA FIZJOTERAPEUTOW I

i HONDA 2200 e

profesjonalne

kilkudniowe
szkolenie
GRATIS!

CHCESZ MIEC W GABINECIE?
- najlepszy, przenodny ultrasonograf b/w na Swiecie,
- nowoczesne 128-elem. gtowice,

-3 lata gwarangji i niskg cene!

CHCESZ MIEQ?
- szybkq i trafng diagnoze narzadu ruchu i skutecznie dobrang terapie
- sonofeedback w leczeniu schorzen i rehabilitcji pod kontrolg USG,

- wyselekcjonowanie pacjentdw juz na pierwszej wizycie

(rehabilitacja czy skierowanie do szpitala).

CHCESZ ISC NA PROFESJONALNE SZKOLENIE
dla fizjoterapeutow kupujac USG?

CHCESZ MIEC SUPER WARUNKI LEASINGU
i uproszczong procedure przy zakupie USG?
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Made in Japan
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Impact of Aerobic Exercise on Visceral Adiposity Index in
Pre-Diabetic Obese Men: A Randomized Controlled Trial

Wptyw ¢wiczen aerobowych na wskaznik otytoSci trzewnej u otytych mezczyzn w stanie
przedcukrzycowym: randomizowane badanie kontrolowane

Magdy Mostafa Ahmed'(AB.CDEF) Essam Qotb Abd allatif2(A.B.C.D.EF)
Mohammed Naeem Mohamed?3(A.B.C.D.EF) Ehab Kamal Zayed4A.B.C.D.E)

'Department of Physical Therapy for Internal diseases, Faculty of Physical Therapy, October 6 University, Giza, Egypt
?Department of Internal Medicine, Faculty of Medicine, October 6 University, Giza, Egypt

3Department of Physical Therapy for Basic sciences, Faculty of Physical Therapy, Beni suef University, Beni suef, Egypt
4Department of Physical Therapy for Surgery, Faculty of Physical Therapy, October 6 University, Giza, Egypt

Abstract

Purpose. The aim of this study was to evaluate the effect of aerobic exercise program on visceral adiposity index
(VAI) in pre-diabetic obese men. Materials and methods. This study was conducted on 50 obese men (body mass
index (BMI) between 30 and 34.9 kg/m?), pre-diabetic (fasting blood sugar (FBS) from 100 to 125 mg/dl) with an
age ranged from 40 to 55 years. They were randomly assigned to two groups. Group (A) received only low caloric
diet for 14 weeks (n = 25), while group (B) received low caloric diet plus aerobic exercise program for 14 weeks (n
= 25). The outcome measures, including anthropometric measures, FBS, lipid profile and VAI, were measured pre-
and post-treatment for all patients in both groups. Results. Statistical analysis using pre and post treatment design
indicated that there was a significant decrease in anthropometric measurements (weight, BMI, and WC), (p < 0.05),
a significant improvement of lipid profile (TG, TC, and LDLc), (p < 0.05) and significant decrease in VAI in both
groups with favorite in group B. Comparing both groups post-treatment showed that there were statistically non-
significant differences regarding anthropometric measures, FBS and lipid profile (p > 0.05), while there was

a statistically significant reduction in VAI (p < 0.05) in favor of group (B). Conclusions. Low caloric diet plus aerobic
exercise yield reduction in VAI in pre-diabetic obese men more than low caloric diet alone.

Key words:
Low caloric diet, Aerobic exercise, Visceral adiposity index, Obesity, Pre-diabetic men

Streszczenie

Cel. Celem badania byta ocena wptywu programu éwiczen aerobowych na wskaznik otytosci trzewnej (VAI) u otytych
mezczyzn ze stanem przedcukrzycowym. Materiaty i metody. Badanie zostato przeprowadzone na 50 otytych
mezczyznach (wskaznik masy ciata (BMI) od 30 do 34,9 kg/m?), w stanie przedcukrzycowym (poziom cukru we krwi
na czczo (FBS) od 100 do 125 mg/dl) w wieku od 40 do 55 lat. lat. Uczestnicy badania zostali losowo przydzieleni do
dwoch grup. Grupa (A) otrzymywata jedynie diete niskokaloryczng przez 14 tygodni (n = 25), podczas gdy grupa (B)
otrzymywata diete niskokaloryczna w potaczeniu z programem ¢wiczen aerobowych przez 14 tygodni (n = 25). Wyniki
pomiaréw, w tym pomiary antropometryczne, FBS, profil lipidowy i VAI, mierzono przed i po leczeniu wszystkich
pacjentéw w obu grupach. Wyniki. Analiza statystyczna z wykorzystaniem projektu przed i po leczeniu wykazata, ze
nastapit istotny spadek pomiaréw antropometrycznych (waga, BMI i WC) (p <0,05), znaczaca poprawa profilu
lipidowego (TG, TC i LDL), (p < 0,05) i istotny spadek VAI w obu grupach z przewaga w grupie B. Por6éwnanie obu grup
po leczeniu wykazato statystycznie nieistotne réznice dotyczgce pomiaréw antropometrycznych, FBS i profilu
lipidowego (p > 0,05), oraz statystycznie istotne obnizenie VAI (p < 0,05) na korzy$¢ grupy B. Wnioski. Dieta
niskokaloryczna i ¢wiczenia aerobowe powoduja zmniejszenie VAI u otytych mezczyzn w stanie przedcukrzycowym
bardziej niz sama dieta niskokaloryczna.

Stowa kluczowe:
Dieta niskokaloryczna, ¢wiczenia aerobowe, wskaznik otytosSci trzewnej, otyto$¢, mezczyzni w stanie przedcukrzycowym

32 www.fizjoterapiapolska.pl



Introduction

Obesity is defined as a body mass index (BMI) is higher than 30 kg/m?
and it is considered as global problem with about half of adults around
the world having obesity by 2030. [1]. Rapid urbanization and unheal-
thy life style have raised the obesity epidemic, which is associated with
a multiple risk factors for health. Visceral or central Obesity is the main
risk factor for many cardiometabolic diseases such as diabesity, insulin
resistance syndrome, impaired glucose tolerance, chronic hyperglyce-
mia, metaflammation, hypertension and ischemic heart diseases [2].
Pre-diabetes refers to hyperglycemia that doesn't reach the level used
for diabetic definition [3]. Pre-diabetes frequency is rising as the obesi-
ty prevalence increases all over the world. Hyperglycemia in addition
to insulin resistance, inflammation and metabolic disturbance linked
to coexistent visceral obesity produce endothelial dysfunction in
pre-diabetic individuals, predisposing them to dyslipidemia, cardio-
vascular and renal diseases, as well as promoting the progression
from pre-diabetic state to diabetic one [4, 5].

Visceral adiposity index is a gender-specific index, based on anthropo-
metric measurements including waist circumference (WC) and BMI,
along with laboratory investigations including triglycerides (TG) and
high density cholesterol (HDL). It represents a valuable indicator for
the function of visceral adipose tissues and insulin sensitivity, as well as
a good predictor for diabetes and cardiovascular diseases than traditio-
nal clinical parameters [6, 7, 8]. Visceral obesity or high visceral adipo-
sity index is also considered as a principal component of deadly quartet
syndrome and is responsible for the other components of metabolic
syndrome such as, dyslipidemia, glucose intolerance, chronic high blo-
od pressure, and coronary heart disease [9].

Weight loss through lifestyle modifications (dietary interventions
and physical activity increase) remains the cornerstone therapy in
pre-diabetic individuals as it improves insulin sensitivity, glycemic
control and metabolic flexibility, leading to prevention of type 2 dia-
betes mellitus in pre-diabetics [4, 10, 11]. Regarding the effect of
weight loss interventions on VAL in diabetic patients, a previous stu-
dy examined the effect of supervised exercise training on VAI in of
type 2 diabetes [12]. However, studies regarding acrobic exercise in
high risk population such as pre-diabetics are still scarce in literatu-
res. Therefore, this randomized clinical trial aimed to evaluate the
effect of acrobic exercise on VAL in pre-diabetic obese men.

Materials and Methods

Study Design

The study was designed as a randomized, Pre —post- test-controlled
trial. It was conducted between January 2018 and April 2019. All rele-
vant national laws and institutional policies have been followed up in
human use research, followed the principles of the Helsinki Declara-
tion and approved by the Research Ethics Committee of the Faculty
of Physical Therapy, University of Cairo.

Participants

A convenient sample of 50 obese men were recruited from the obesity
unit at October 6 University hospitals, Giza, Egypt. To be included in
the study, the participants were chosen obese men suffering from pre-
diabetes (FBS; from 100 to 125 mg/dl). The participants' age ranged
from 40 to 55 years and their BMI ranged from 30 to 34.9 kg/m2 All
of them were sedentary ( < 1 hr/week of physical activity). The parti-
cipants were excluded if they had diabetes, hypertension, thyroid dys-
function, cardiovascular disease, osteoporosis or other orthopedic
problems causing inability to undertake the training protocol, smo-

www.fizjoterapiapolska.pl
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king, and evidence of any other systemic or malignant diseases. All
pre-diabetic obese men did not receive any medical therapy for treating
pre-diabetes or for weight loss within the last 6 months.

Randomization

Informed consent was obtained from all patients after the detailed expla-
nation of the study. The privacy of all the received data and the right to
refuse or leave at any moment were also provided to all participants. The
pre-diabetic obese men were randomly assigned into two groups (group
A and group B) by a blinded, independent research assistant using
a computer-generated randomization cards saved in sealed envelopes.

Interventions

Group (A) included 25 pre-diabetic obese men who received only low
caloric diet, while group (B) included 25 pre-diabetic obese men who
received low caloric diet plus aerobic exercise program.

Low caloric diet

All pre-diabetic obese men in both groups (A & B) received low calo-
ric diet (1400-1600 kcal/day) for 14 weeks, with emphasizing on low
glycemic index diets, such as fruits, vegetables, whole grains, unrefined
complex carbohydrates, and high fiber diets. The calories were distri-
buted to small frequent meals with maintaining a well-balanced diet,
including 55% carbohydrates, 30% fat and 15% proteins [13].

Aerobic exercise program

Each pre-diabetic obese man in group (B) engaged in an aerobic exer-
cise program performed on a cycle ergometer for 50 minutes, three ti-
mes weekly for 14 weeks. Each session was divided into 5 minutes as
warming up at low-intensity of 50-60% of the maximal heart rate, 40
minutes as stimulus phase at intensity of 60-75% of the maximal heart
rate and 5 minutes as call-down at low-intensity of 50-60% of the ma-
ximal heart rate [ 14].

Outcome measures

Anthropometric measures

Weight, height and WC were measured for each man in both groups
(A & B) pre- and post-treatment while he was in light clothing and bare-
foot. Weight and height were measured to the nearest 0.1 kg and 0.1 cm,
respectively. WC was accurately measured at the level of midway be-
tween the lowest rib and the top of the iliac crest. All measurements were
taken twice, and the two measurements were averaged for analysis. BMI
was calculated by dividing weight (kg) by height squared (m?).

Laboratory measurements

After a 10-hour overnight fast, blood samples were collected from each
man in both groups (A & B) pre- and post-treatment to measure FBS
levels using the glucose oxidase method, and serum lipid profile (TG,
total cholesterol (TC), low density lipoprotein (LDL) and HDL) using
enzymatic assays with an auto analyzer (Hitachi, Tokyo, Japan).

Visceral adiposity index

It is a sex-specific index based on WC, BMI, TG and HDL; it was cal-
culated for each man in both groups (A & B) pre- and post-treatment
according to the following equation [15]:

wC G
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VA= 39 68+11.88 < BMI) ) ) ( 1.03 ) * ( HDL )
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Statistical analysis

Results were expressed as mean + standard deviation (SD) for nor-
mally distributed data. Comparison of different variables between
groups was performed using unpaired t test in normal distributed da-
ta. Pair-wise comparison (pre- versus post-assessment) within the
same group for different variables was performed using paired t
test in normal distributed data Statistical Package for Social Scien-
ces (SPSS) computer program (version 23 windows) was used for
data analysis. P value < 0.05 was considered significant

Results

All anthropometric measures showed a statistically significant reduction (p
< 0.5) within both groups (A & B). The post-treatment comparison of both
groups revealed a statistically non-significant difference (p > 0.5) (Table 1).

The FBS showed a statistically significant reduction (p < 0.5)
within both groups (A & B). The post-treatment comparison of
both groups revealed a statistically non-significant difference (p
>0.5) (Table 1).

The lipid profile parameters showed a statistically significant
reduction (p < 0.5) within both groups (A & B), except for HDL
which showed a statistically non-significant difference (p > 0.5)
within both groups (A & B). The post-treatment comparison of
both groups revealed a statistically non-significant difference (p
> (0.5) in all lipid profile parameters (Table 1).

The VAI showed a statistically significant reduction (p < 0.5)
within both groups (A & B). The post-treatment comparison of
both groups revealed a statistically significant reduction in VAI
(p < 0.05) in favor of group (B) (Table 1).

Table 1. Anthropometric measures, FBS, lipid profile and VAI for both groups

Group (A) Group (B) P value*
(n = 25) (n = 25)
Pre-treatment 95.8+10.2 97.4 + 8.6 0.5INS
Weight (Kg) Post-treatment 89.14+ 7.5 88.7+9.2 0.18NS
P value** 0.0018 0.0018
Pre-treatment 33.1+3.9 33.7+4.6 0.67NS
BMI (Kg/m?) Post-treatment 30.7+3.1 30.6 2.8 0.12N8
P value** 0.018 0.0018
Pre-treatment 108.5+6.9 107.8 £ 7.85 0.23 NS
WC (cm) Post-treatment 972+53 92.4 +7.63 0.08 NS
P value** 0.0018 0.0018
Pre-treatment 1126 +7.2 114.8 6.6 0.35NS
FBS (mg/dL) Post-treatment 97.5+£2.6 93.4+438 ONES
P value** 0.0018 0.0018
Pre-treatment 183.3+14.2 185.7+10.2 0.62NS
TC (mg/dL) Post-treatment 158.1 +16.9 150.4+12.3 0.39N8
P value** 0.001S 0.0018
Pre-treatment 148.6 £ 11.8 154.8+13.7 0.122N8
TG (mg/dL) Post-treatment 131.9+£9.25 132.6 £ 15.1 0.84NS
P value** 0.018 0.0018
Pre-treatment 184.7 +18.1 187.3+10.3 0.43Ns
LDL (mg/dL) Post-treatment 155.6 +13.4 152.6 £9.8 0.7
P value** 0.0018 0.0018
Pre-treatment 47.5+10.3 453 +£8.7 OIGRE
HDL (mg/dL) Post-treatment 48.9 £ 8.75 474+69 0.33N8
P value** 0.63NS 0.2N8
Pre-treatment 4.47 +1.65 4.55+1.3 @1
VAI Post-treatment 3.58+1.2 3.31+0.89 0.018
P value** 0.0018 0.0018

Inter-group comparison; ** intra-group comparison of the results pre- and post-treatment.

NS P > 0.05 = non-significant, S P < (.05 = significant, P = Probability.

Discussion

Pre-diabetes is a continuum between non-diabetes and diabetes. Visceral
obesity predisposes individuals to develop glucose intolerance, insulin re-
sistance, incident pre-diabetes and progression to type 2 diabetes mellitus
[16-17]. Therefore, this study aimed to evaluate the effect of acrobic exer-
cise on VAl in pre-diabetic obese men.
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Regarding group (A), the results showed a statistically significant reduc-
tion in all outcome measures, including anthropometric measures, FBS,
lipid profile parameters and VAL, except for HDL which showed a stati-
stically non-significant difference between pre- and post-treatment.

These results agreed with Nassar [18] who showed the effectiveness of
low caloric diet for 3 months on decreasing anthropometric and lipid
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profile parameters in obese females, while it had no significant effect on
their serum HDL levels. Additionally, Balliett and Burke [19] found that
weight, TC and HDL levels were significantly decreased following 3 we-
eks of low energy diet (1600 to 1800 kcal/day for males). Moreover, En-
khmaa et al. [20] reported that consuming glycemic index diets had
positive effects on reducing TG levels by 15% to 25%, as well as impro-
ving markers of glycemic controls and TC levels.

Regarding group (B), the results showed a statistically significant re-
duction in all outcome measures, including anthropometric measu-
res, FBS, lipid profile parameters and VAI, except for HDL which
showed a statistically non-significant difference between pre- and
post-treatment.

These results were consistent with Gokulakrishnan et al. [21] who
revealed the efficacy of 4-month lifestyle program in reducing the
anthropometric measures, FBS and lipid profile parameters in over-
weight and obese pre-diabetics. Moreover, Wing et al. [22] suggested
that the intensive lifestyle changes resulting in modest and sustained
weight loss could lead to clinically reductions in blood glucose and
improvement in lipid profile. An intensive lifestyle protocol delayed
the development of type 2 diabetes in pre-diabetics and showed
a 58% reduced progression to diabetes compared to a control group.
Furthermore, Lin et al. [23] reported that intensive lifestyle interven-
tion had a beneficial role in reducing and maintaining the weight, as
well as improving HbA1c¢% and TG levels. More weight reduction
lead to higher benefits including promoting significant changes in
hyperlipidemia and reductions in drugs used in prevention or treat-
ment of diabetes and/or dyslipidemia [24, 25].

Regarding the comparison between both groups post-treatment,
the results revealed statistically non-significant differences in
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all outcome measures, except VAI that revealed a statistically
significant reduction post-treatment in favor of group (B). This
result indicated the positive effect of aerobic exercise on de-
creasing VAI in pre-diabetic obese men. This result could be
supported by Balducci et al. [12] who reported a significant
reduction of VAI after 12 weeks of supervised exercise tra-
ining in patients with type 2 diabetes. They attributed their fin-
ding to the significant effect of exercise on reducing both WC
and BMI, which are used for VAI calculation.

Although the present study reveals objective data with statisti-
cally significant differences, there are some limitations. This
study was limited to the small number of the sample, age of
the patients and restricted only to men. Future studies should
search on large number size, in morbid obese, and in children,
middle and old age, as well as in women.

Conclusion

Aerobic exercise represents an effective, safe and successful
therapy adjunct to low caloric diet in decreasing VAI in pre-
diabetic obese men.
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