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Metabolic syndrome is a complex disorder combining abdominal obesity, insulin resistance, dyslipidemia, and
arterial hypertension, and represents a key predictor of cardiovascular diseases and type 2 diabetes mellitus. Despite
numerous studies, standardized protocols for implementing combined and resistance training interventions in com-
bination with diet therapy for individuals with this pathology are still lacking. This article is devoted to the develop-
ment of a research protocol for the metabolite profile and morphofunctional parameters of women with metabolic
syndrome under the influence of combined and resistance training. The aim of the study is to develop and test a pro-
tocol for a comprehensive study of the effects of combined and resistance training in combination with diet therapy
on the serum metabolite profile and morphofunctional parameters of women with metabolic syndrome. Pilot testing
of the protocol confirmed its practical feasibility and methodological coherence. All participants completed the initial
assessment, and laboratory and anthropometric procedures were carried out without complications. Most partici-
pants adhered to the dietary recommendations, and home-based training programs did not cause significant diffi-
culties. Recorded cases of irregular report submission indicate the need to improve the monitoring system. Changes
in the structure of the protocol concerned mainly organizational components rather than the substantive content.
The developed protocol is feasible under practical conditions and meets modern requirements for a comprehensive
assessment of metabolic health. Its structure makes it possible to combine dietary and training interventions with
biochemical monitoring without overburdening the participants. The results of the pilot phase create a basis for a
full-scale interventional study.

Key words: metabolic syndrome, metabolite profile, combined training, resistance training, diet therapy, mor-
phofunctional parameters, women.
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The study is carried out at the Department of Medical
Biology and Sports Dietetics of the National University
of Physical Education and Sport of Ukraine and is part
of the research project for 2023-2027 under topic 2.8.
“Influence of endogenous and exogenous factors on the
course of adaptive reactions of the organism to physical
loads of different intensity” (state registration number
012U108187).

Introduction.

Metabolic syndrome is a complex disorder character-
ized by a cluster of functional and anthropometric alter-
ations, including abdominal obesity, insulin resistance,
dyslipidemia, and arterial hypertension, and represents
one of the key predictors of cardiovascular disease and
type 2 diabetes [1, 2, 3]. This issue is particularly relevant
for women in middle to late adulthood, in whom meta-
bolic syndrome often coexists with hormonal imbalance

increased visceral fat content, etc.) [4, 5, 6]. Adherence
to a balanced and moderate diet in combination with
physical training is considered one of the most effective
non-pharmacological strategies for the prevention and
management of metabolic syndrome [7, 8, 9].

At the same time, the majority of studies examining
the effects of various types of physical exercise in indi-
viduals with metabolic disorders have focused primarily
on anthropometric and general clinical indicators [10,
11, 12]. Meanwhile, detailed aspects of the metabolite
profile (adipokines, pro-inflammatory markers, apoli-
poproteins) are studied far less frequently and without
standardized methodological approaches [13, 14].

The absence of standardized protocols that simulta-
neously encompass structured dietary therapy, diverse
exercise models, and an extended set of biochemical
markers complicates the comparison of results across
studies and reduces reproducibility. An additional chal-
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lenge is the implementation of training programs in
real-world conditions for women with metabolic syn-
drome, who often exhibit low exercise tolerance, re-
duced motivation, and require adapted home-based or
hybrid training formats. This necessitates the creation
of a practically feasible and standardized algorithm with
high adherence control, the capability for daily monitor-
ing, and the ability to assess a wide range of metabolic
and morphofunctional parameters.

Therefore, there is a need to develop a protocol that
integrates modern components of metabolic diagnos-
tics, structured dietary recommendations, adapted ex-
ercise programs, and an intervention monitoring system.
Such an approach provides a methodological foundation
for subsequent interventional studies and ensures the
possibility of standardized data collection and analysis.

The aim of the study.

To develop and conduct pilot testing of a
comprehensive protocol for assessing the metabolic
profile and morphofunctional indicators in women
of the second mature age with metabolic syndrome
under the influence of combined and resistance training
interventions in combination with diet therapy.

Object and research methods.

The study was conducted at the National University
of Physical Education and Sport of Ukraine. The study
had a methodological character and included:

1. development of a comprehensive protocol for
assessment and training-dietary intervention;

2. its pilot testing in a group of women with metabolic
syndrome to assess feasibility and compliance with
planned procedures.

The results of the clinical effectiveness of the
intervention were not analyzed, as the 12-week
implementation cycle of the protocol was still ongoing
at the time of preparing the article. A total of 45 women
aged 37-57 years, who had been diagnosed with
metabolic syndrome according to the IDF (2009) criteria,
were recruited for the study. At the enrollment stage,
informed consent was obtained, initial questionnaires
were completed, compliance with the inclusion
and exclusion criteria was verified, and four groups
were formed for protocol testing. During the early
implementation phase, a certain number of participants
were excluded, which was considered part of the
feasibility assessment of the protocol. Participants were
divided into four groups:

1. Control group (n=10): without diet or physical in-
tervention.

2. Diet protocol group (n=11): a controlled-calorie
diet (a 20% reduction from resting metabolic rate) with
optimization of the quantitative and qualitative compo-
sition of proteins, fats, and carbohydrates.

3. Diet protocol + combined exercise group (n=12).

4. Diet protocol + resistance training group (n=12).

The inclusion criteria for participation in the research
program were: second mature age; the presence of
a diagnosed metabolic syndrome according to the IDF
(2009) criteria; a stable dietary regimen during the pre-
vious 3 months; absence of acute infectious diseases at
the time of enrollment; and the provision of written in-
formed consent to comply with the dietary and training
protocols.

Women were excluded from the study if they had
decompensated chronic diseases; cardiovascular condi-

tions that limited the safe performance of moderate-in-
tensity training; endocrine disorders requiring changes
in medication therapy; pregnancy or lactation; regular
resistance training during the previous 6 months; or an
inability to perform the protocol tasks at home. The du-
ration of the intervention program was 12 weeks. The
structure of the developed protocol includes several
blocks.

Primary comprehensive assessment (Block 1).
The aim of this stage was to determine the baseline
level of metabolic and morphofunctional parameters,
which were subsequently used to assess the dynamics
of changes under the influence of different types of
training combined with dietary intervention. To evaluate
the morphofunctional status, measurements of height,
body mass, waist and hip circumference, and body
composition were performed; the waist-to-hip ratio
was determined, and the body mass index (BMI) was
calculated. Body composition analysis was carried out
using professional body composition analyzer scales
Tanita BC-601 (Tanita Corporation, Japan), which
provided the following data: body mass (kg), BMI as the
ratio of body mass to height squared (kg/m?), total body
fat content (%), visceral fat content (%), bone mass (kg),
and muscle mass (kg). To assess the serum metabolic
profile in the fasting state, venous blood samples were
collected to obtain data on the following biochemical
indicators: fasting glucose, glycated hemoglobin (HbA1c),
insulin, HOMA index, leptin, adiponectin, apolipoprotein
Aland apolipoprotein B1, total cholesterol, triglycerides,
C-reactive protein, interleukin-6 (IL-6), tumor necrosis
factor-a (TNF-a), and homocysteine.

Venous blood sampling was performed in a fasting
state in the morning hours at a certified laboratory (Dila
Laboratory, Kyiv).Participants refrained from consuming
caffeine, alcohol, and performing intense physical
activity for 24 hours prior to the assessment. Evaluation
of serum parameters was scheduled at baseline, and
after 4, 8, and 12 weeks from the start of the program.
Determination of glycated hemoglobin (HbAlc) was
planned before the beginning of the research program
and after 12 weeks.

To assess the state of the cardiovascular system, heart
rate (HR) and arterial blood pressure (BP) were measured
using an Omron M3 Comfort Afib wrist monitor. The
data collected at this stage established the baseline
level of indicators necessary for subsequent comparison
with the results obtained after implementation of the
research program. The obtained results made it possible
to assess the initial state of metabolic regulation, lipid
metabolism, cardiophysiological adaptation, and the
degree of insulin resistance in the examined women.

The dietary protocol (Block 2) included the dietary
intervention itself (for all groups except the control
group) and dietary intervention combined with the
implementation of physical exercises (for the groups
performing resistance and combined training). For
the groups following the diet, a specialized variable
menu was developed with weekly rotation of dishes,
standardized by macronutrient ratios and biologically
active components. The diet included food sources of
polyphenols such as berries, nuts, dark chocolate, and
olive oil, based on existing evidence of their positive
effects on the parameters and progression of metabolic
syndrome [15, 16, 17]. The diet also incorporated fiber
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and inulin as prebiotic components [18, 19], as well as
resistant starch derived from cooled boiled potatoes,
green bananas, and legumes to support metabolic
function [20, 21]. Adherence to the dietary protocol
was monitored through weekly questionnaires, dietary
reporting, and consultations with a sports nutritionist in
case of deviations.

Training protocols (Block 3 and Block 4). The exercise
protocols for the 3 and 4 groups were designed for
home-based implementation without mandatory use of
gym equipment, allowing adaptation of exercises with
household items or body weight [22, 23]. All exercises
were standardized in terms of exercise selection,
tempo, duration, number of sets, and repetitions. Each
participant received video materials demonstrating
proper technique, as well as access to a daily reporting
system on training days via an online platform [24,
25]. In the combined-training group, sessions were
performed three times per week and included an aerobic
component lasting 30 minutes in the form of brisk
walking or exercising on an elliptical bike/stationary bike
(if available) at an intensity of 60-70% of maximal oxygen
consumption or submaximal heart rate [26], as well as a
resistance component lasting 20-25 minutes.

The resistance block consisted of body-weight or
light-dumbbell squats, forward or backward lunges, wall
or bench push-ups, an elbow plank, and glute bridges
performed in a supine position. After the fourth week,
the program was progressively adapted by increasing
repetitions or adding one additional exercise [27].
Adherence was monitored through daily records of
execution time, subjective feelings, and post-exercise
heart rate, as well as through a group chat with the
trainer for timely supervision [28]. In the resistance-
training group, sessions were also held three times per
week and began with a 5-7-minute warm-up consisting
of marching in place and light stretching exercises [29].
The main 40-minute session included dumbbell squats,
bent-over dumbbell rows, overhead dumbbell press,
dumbbell arm curls, leg extensions performed on a
bench or chair, and a plank with alternating arm lift [30].
Rest intervals between sets were 60 - 90 seconds [31].
Adherence to the protocol was monitored through daily
participant reports on exercise completion, well-being,
and if required video recordings, followed by weekly
program adjustments [32].

Monitoring of protocol adherence (Block 5). The
compliance monitoring system included daily brief
reports from participants (well-being notes, exercise
completion, heart rate and blood pressure values before
and after exercise); documentation of dietary adherence;
and a group chat with a specialist. This component
served as a key element in assessing the feasibility of
the protocol during the pilot implementation. The use
of a standardized menu and daily reporting increased
control over the intervention and reduced interpersonal
variability in execution [33]. All training and dietary logs
were retained for subsequent analysis [34].

Planned statistical processing (Block 6). Statistical
methods were predefined as part of the protocol
structure [35, 36]:

1. Shapiro—Wilk test for assessing normality;

2. Student’s t-test or the Wilcoxon test for within-
group changes;

3. ANOVA for between-group comparisons.

All baseline data were obtained in accordance with
the protocol; however, the 12-week intervention period
has not yet been completed, and final quantitative results
are currently unavailable. Therefore, the numerical
outcomes were not subjected to statistical processing,
and the findings are presented as a qualitative
assessment of feasibility and protocol adherence.

The study was conducted in compliance with
ethical standards in accordance with the Declaration of
Helsinki (2000), Ukrainian legislation governing human
participation in biomedical research, and the internal
regulations of NUPESU. All participants provided written
informed consent.

Research results and their discussion.

The pilot testing of the developed comprehensive
study protocol allowed an initial assessment of its
structural coherence, organizational feasibility, and
compliance with the pre-established methodological
requirements. At the time of manuscript preparation,
baseline measurements had been completed, and the
initial stages of dietary and exercise interventions had
been implemented, enabling a qualitative analysis of the
functioning of all protocol components.

The first significant outcome was the full
reproducibility and technical feasibility of the primary
comprehensive assessment. All planned anthropometric,
morphofunctional, and laboratory procedures were
completed in full. In particular, venous blood collection
with subsequent determination of an extended panel of
metabolic markers (leptin, adiponectin, insulin, HOMA-
IR, apolipoprotein Al, apolipoprotein B, proinflammatory
cytokines, lipid metabolism parameters) was performed
without complications and demonstrated high logistical
suitability for future large-scale studies. This supports
the rationale for integrating an extended metabolic
profile into the protocol structure, enabling a transition
from superficial evaluation to in-depth analysis of the
pathophysiological mechanisms of metabolic syndrome.

During recruitment, a moderate dropout rate
was observed, caused both by noncompliance with
inclusion criteria and by behavioral and logistical factors
(insufficient motivation, limited time, unwillingness
to follow dietary recommendations or perform
home exercise programs). These challenges highlight
the importance of initial behavioral selection and
motivational screening, consistent with literature
indicating low adherence of patients with metabolic
syndrome to long-term lifestyle changes. Implementing
preliminary  consultations and verification  of
participants’ ability to perform home exercises proved
effective in improving recruitment efficiency and
minimizing premature withdrawal. Preliminary analysis
of adherence to dietary recommendations showed high
acceptability and clarity of the proposed regimen. The
standardized menu, designed to include polyphenols,
prebiotics, and resistant starch, was positively evaluated
by the majority of participants. Regular weekly
monitoring, use of questionnaires, and the possibility
of receiving corrective recommendations contributed to
establishing stable dietary behavior. Initial observations
align with current literature emphasizing the importance
of guidance and feedback as key factors in enhancing
adherence to dietary interventions.

In the exercise groups, consistent performance of
exercises and positive adaptation to the prescribed
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physical activity regimen were noted. Both aerobic and
resistance components of combined training, as well
as isolated strength programs, were executed without
complaints of excessive intensity or discomfort during
the initial intervention stages. A notable advantage was
the availability of standardized video materials, which
ensured correct technique and reduced the need for
individualized instruction. The daily online reporting
system and exercise parameter tracking proved effective,
although some participants demonstrated irregular
completion of daily forms. This indicates the need to
modify reminder systems or implement automated
digital monitoring services.

Comparison of exercise adherence between the
two intervention models indicated that the home-
based training format is organizationally feasible for
both combined and strength programs. However, the
combined approach proved sensitive to discipline in
performing the aerobic component, requiring clear
structuring of exercise duration and intensity to ensure
protocol uniformity.

Overall, the results of the pilot testing demonstrated
that the developed protocol is characterized by high
methodological reproducibility, logistical feasibility,
and alignment with current standards for biomedical
and exercise studies. Integration of an extended
metabolic profile, combination of dietary and exercise
components, and implementation of a daily monitoring
system provide a reliable platform for subsequent
interventional research following completion of the full
12-week intervention cycle. The qualitative outcomes
obtained do not claim to evaluate the clinical efficacy of
the proposed programs, but they confirm the feasibility
and scientific justification of the developed protocol and
identify key directions for its optimization in the main
study.

Conclusions.

1. A comprehensive research protocol was developed
to assess the metabolic profile, anthropometric, and

functional parameters in women with metabolic
syndrome. It integrates standardized primary
assessments, dietary intervention, and adapted

combined and strength-training models.
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2. Pilot testing of the protocol demonstrated high
methodological reproducibility, logistical feasibility, and
compliance with current requirements for interventional
studies. All key components (laboratory procedures,
anthropometric measurements, dietary support, and
exercise programs) were implemented without technical
complications.

3. Observed organizational features (behavioral
variability among participants, irregular completion
of daily reports, individual differences in adherence to
dietary and exercise regimens) highlight the need to
optimize the monitoring and communication system.
This includes strengthening reminder mechanisms,
improving motivational support algorithms, and using
more automated digital monitoring tools.

4. The extended metabolic profile integrated into
the protocol proved technically feasible and did not
impose additional burden on participants, confirming
its appropriateness as a component of comprehensive
assessment of metabolic changes.

5. The qualitative results obtained during the pilot
phase confirm the scientific and practical validity of
the developed protocol and demonstrate its suitability
for use in the main interventional study following
completion of the full 12-week intervention cycle.

Prospects for further research.

Future studies should focus on conducting long-
term randomized trials with extended monitoring of
metabolic parameters to determine the durability of
observed changes and the potential long-term effects
of the intervention. Improving adherence support
mechanisms for dietary and exercise recommendations
through analysis of behavioral factors and optimization
of monitoring tools is a promising direction.

Animportant research direction is the investigation of
the effects of dietary components and exercise programs
on the gut microbiome and their relationship with the
metabolic profile. Expanding the sample to include
diverse population groups will enhance the external
validity of the protocol and clarify its effectiveness
across different metabolic syndrome phenotypes.

PO3POBKA NMPOTOKONY AOCNIAXKEHHA METABO/TITHOIO NMPO®INIO |
MOP®OPYHKLUIOHA/IbHUX MAPAMETPIB XXIHOK 3 METABO/TIYHUM CUHAPOMOM
nAa sninMBoMm KOMbIHOBAHUX TA CUJTOBUX TPEHYBAHbDb

HauioHanbHui yHiBepcuteT disnuHOro BMxoBaHHA i cnopTy YKpaiHu (m. Kuis, YkpaiHa)
yustimenko@uni-sport.edu.ua

MemaboniyHuli CcCUHOPOM € KOMIMAEKCHUM MOPYWeHHAM, WO [MOEOHYE abOOMIHAMbHE OXUPIHHA,
iHCyniHope3ucmeHmHicme, oucainidemito ma apmepiansHy einepmeHsito, i cmaHosums Kaw4osuli npedukmop
cepueso-cyOUHHUX 30X80pHO8AHbL Ma UyKposozo diabemy 2 muny. He3gaxcaro4u HA YucneHHi 0ocnioxceHHs, ooci
8i0cymHi cmaHOapmMu308aHi MPOMOKOAU 8MPOBAOHEHHA KOMBIHOBAHUX MA CUMAOBUX MPEHYBAAbHUX 8MPYYaHb
Yy NOEOHAHHI 3 Oiemomepanicto 0as oci6 3 03HaA4eHow namosoeieto. [MpedcmasneHa cmamms MPUCBAYEHA
po3pobuyi npomokosay 00cniOHeHHA MemabosnimHo20 Npoginto i MopEOPYHKYIOHAAbHUX Mapamempie MHHOK
3 MmemaboniyHUM CUHOPOMOM Mi0 8rnAUBOM KOMOIHOBAHUX mMa CUA08UX MpeHysaHb. Mema — po3pobumu ma
anpobysamu NpomoKosa KOMIAeKCHO20 00Ci0HeHHA 8rnausy KOMOIHOBAHUX MA CUAOBUX MPEHYB8AHb Y NOEOHAHHI
3 diemomepanieto Ha memabonimHuli NpPoginb cupPoBaAMKU KpPosi i MOPHOpYHKUIOHANLHI Napamempu HiHOK 3
memaboniyHum cuHopomom. [linomHa anpobayia npomokosay nidmeepouna (o2o nPakmu4yHy 30ilicHeHHicMsb |
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MemoOuYHy yinicHicme. Yci yyacHuyi npoliwnu nepguHHe obcmexeHHA, a 1abopamopHi Ma aHMPoNnomMempuYHi
npoyedypu bynu peanizosaHi 6e3 ycKknadHeHb. binbwicms y4acHUyb dompumysanuce OiEmuyHUX peKomeHoayil,
a mpeHysasbHi Npozpamu 8 0OMaWHLOMY hopMami He 8UKAUKAAU Cymmeasux mpyoHoWis. 3agikcosaHi sunadku
HepezynapHo20 3arM0BHEHHA 38iMi8 8KA3yOMbe HA nMompeby 800CKOHAMAEHHA CUCMEMU MOHIMOpuUHaY. 3MiHU Y
CMpYyKMypi npomoKosy CmocytomsCA NepesarHo o0p2aHi3ayiliHux KOMNoHeHmIs, a He 3MiCMOBHO20 HAMOBHEHHH.
Po3pobneHruli npomokosn € 30ilicHeHHUM Yy MPaKMU4YHUX YMOBAX i 8i0no8i0ae cyyacHUM s8uMo2am 00 KOMIMAEKCHOI
oyiHKu memaboniyHozo 300poe’s. Mozo cmpykmypa 00380a5€ NOEOHAMU OiEMUYHI Ma MpPeHy8asnbHi 8MPYYaHHS
3 6ioXiMiYHUM MOHIMopuHaoM 6e3 nepesaHMAXeHHA y4yacHuuyb. OmpumaHi pesyanbmamu ninomHoi ¢gasu

cmeoproome niorpyHMs 014 NO8HOUIHHO20 iHMepseHYiliHo20 00CNiIOHEHHS.

Knwouoei cnoea: memaboniyHuli cuHOpom, memabonimHuli npogins, KombiHOBAHI MpPeHYy8aHHS, Cus08i
mpeHye8aHHSA, diemomeparis, MopGOpYHKYIOHAAbHI Tapamempu, *iHKU.

3B’A30K nyb6nikauii 3 nnaHOBMMM HayKOBO-AOCAIA-
HUMK poboTamu.

[ocnigykeHHA BMKOHYETbCA Ha Kadeapi meguyHol
6ionorii i cnoptTuBHOI AieTonorii HauioHanbHOro YHi-
BepcuteTy i3MYHOro BMXOBAHHA i cNopTy YKpaiHu i €
yactmHoto HAP Ha 2023-2027 pp. 3a Temoto 2.8. «Bnavs
eHOO0reHHUX Ta eKk3oreHHux ¢akTopis Ha nepebir agan-
TaUiMHUX peakLilt opraHiamy Ao ¢isMYHMX HaBaHTaXeHb
pi3HOi iHTEHCMBHOCTI» (HOMep Aep)kaBHOI peecTpauii
012U108187).

Bcryn.

MeTabonivyHUI CUHAPOM € KOMMNEKCHUM MOPYLLEH-
HAM, WO MNOEAHYE Knactep QYHKLIOHANbHWUX i aHTpO-
NOMETPUYHUX 3MiH, [0 AKUX BXOAATb abgomiHasbHe
OXKMPIHHA, iIHCYNiIHOPE3UCTEHTHICTb, AUcainigemin i ap-
TepianbHa rinepTeHsia, i CTAHOBUTb OAWH 3 KAKOUYOBMUX
NPeanKTOpPiB PO3BUTKY CEPLEBO-CYAMHHUX 3aXBOPHO-
BaHb Ta LyKposoro giabety 2 tuny [1, 2, 3]. Ocobamso
AKTYya/IbHMUM Le € ANA XKIHOK 4pyroro 3pifioro BiKy, y
AKMX METabONIYHNI CUHAPOM YacTo NOEAHYETLCA 3 FOp-
MOHa/NIbHUM AMCOaNaHCOM, 3MIHAMW Y KOMMO3MLLNHO-
My CKNagi Tina (3HWKeHHA M’A30BOi MacK, 36iNbLUeHHR
BMICTYy BicuepanbHOro *upy Towo) [4, 5, 6]. loTpumaH-
Hsi 362/1aHCOBAHOrO i MOMIPHOTO XapyyBaHHA y KOMM-
NEKCi i3 Qi3UYHMMM TPEHYBAHHAMM PO3MIALAOTLCA AK
OOMH 3 HaledeKTUBHIWNX HeMeANKAMEHTO3HUX MEeTO-
AiB NpodinakTMKKM i NikyBaHHA MeTaboNiYHOro CMHAPO-
my [7, 8, 9].

BogHouac, n1eBoBa YacTKa [OCAIAKEHb 3 BUBYEHHA
edekKTiB pisHUX BUAiB di3nyHMx BNpas y ocib 3 meTabo-
NYHMMUM NOPYLIEHHAMM, 30CEepPearKeHa Ha aHanisi anwe
QHTPONOMETPUYHUX Ta 3arasibHOKNIHIYHUX MOKA3HMKIB
[10, 11, 12]. Y TOl camuii Yyac, ocobamnsocTi MMbBoKoro
meTaboniTHoro npodinto (aannokKiHKW, NposananbHi map-
Kepw, anoninonpoTeiHn) BUBYAIOTb 3HAYHO piaLle Ta 6e3
yHidikoBaHMX meTogonoriyHux nigxoais [13, 14].

BiACyTHICTb CTaHAAPTU30BAHMX NPOTOKOANIB, WO O4-
HOYACHO OXOMJIOKTb CTPYKTYpPOBaHy Ai€ToTepanito,
pi3Hi Mmogeni ¢isnyHuX BNpaBs i po3wmnpeHnin Habip bio-
XiMIYHMX MapKepiB, YCKNa4HIOE NOPIBHAHHA pe3ynbTaTiB
Pi3HUX AOCNIAXKEHD i 3HUKYE BiATBOPIOBAHICTb OTPUMa-
HUX gaHux. [lofaTKOBOI CKNAAAHICTIO € BNPOBAAKEHHA
TpeHyBa/IbHUX MPOrpam y peanbHUX YMOBAX AA KiHOK
i3 MeTaboNiYHMM CUHAPOMOM, AKI HEPIAKO MAOTb HU3b-
KY TONIePaHTHICTb A0 i3UYHMX BNPaB, 3HUXKEHWUI piBEHb
MOTMBaLLi Ta NOTPebytOTb aAanNTOBaHUX, AOMaLLHIX abo
3MilaHmx popmaTiB TpeHyBaHb. Lle BMUMarae cTBopeHHn
NPaKTUYHO 34iACHEHHOrO Ta CTaHAAPTM30BaHOro anro-
PUTMY 3 BUCOKMM KOHTPOJIEM BUKOHAHHA, MOMJ/MBICTIO
LWOAEHHOI0 MOHITOPUHTY Ta 3 MOKJ/IMBICTIO OLHKM LWK-
pPOKOro Kona metaboniyHux i mopdodyHKLioHANbHUX
napamertpis.

Y 3B8’A3KY 3 UMM BUHWMKAE HEObXiAHICTb y po3pobui
NPOTOKOAY, AKMI 6WM MOEAHYBAB Cy4yaCHi KOMMOHEH-
TV MeTaboNiYHOI AiarHOCTUKM, CTPYKTYPOBaHi AIETUYHI
pekomeHaujii, afanToBaHi TpeHyBanbHi Mporpamu Ta
CUCTEeMY MOHITOPUHIY BWKOHAHHA BTPyYaHHA. Takui
nigxig [03BONIAE CTBOPUTUM METOA0/I0MYHY OCHOBY A/1A
nofanblNX IHTEPBEHLIMHUX AOCNIAXKEHb Ta 3abe3neuye
MOXK/INBICTb YHidpiKkoBaHOro 360py 11 aHanisy gaHUX.

Merta gocnigKeHHs.

Po3pobuTK Ta 34iiCHATK NiNOTHY anpobauio Komn-
JIEKCHOrO NPOTOKO/Y OLHKKM meTaboniyHoro npodointo
Ta MopdOodYHKLIOHANIbHUX NOKA3HUKIB Y *KIHOK Apyroro
3pifioro BiKy i3 MeTaboniYHMM CMHAPOMOM Nig, BNANBOM
KOMBIHOBaAHUX i CUNOBUX TPEHYBA/IbHUX BTPYYaHb Y No-
€HaHHI 3 AieToTepanieto.

O6’eKT i meToAU AOCNiAMEHHSA.

JocnigrKeHHa npoBoauau Ha 6asi HauioHanbHoro
YyHiBepcuTeTy i3sMUYHOro BMXOBAHHA i CNOPTY YKpaiHu.
[ocnigrkeHHAa Mano MeToAoNoriYHUIM XapaKTep i nepes-
6ayano:

1. po3p06KY KOMMIEKCHOrO NPOTOKOY 06CTEKEHHS
Ta TPEHYBa/IbHO-AIETUYHOIO BTPYYaHHS;

2. 1ioro ninoTHy anpobauito Ha rpyni »KiHOK i3 me-
TaboNiYHMM CUHAPOMOM A5 OLIHKM 34iACHEHHOCTI Ta
BiZAMOBIAHOCTI 3aNn1aHOBaHMX NpoLeayp.

Pe3ynbTaT KNiHIYHOI ePeKTUBHOCTI BTPyYaHHA He
aHani3yBasn, OCKiNIbKM 12-TUXKHEBUI UMKA peanisauii
NPOTOKO/ly Ha MOMEHT MiArOoTOBKM CTaTTi We Tpmueas. [o
y4acTi B 4OCAIAKEHHI 3any4eHo 45 iHoK 37-57 pokis, Yy
AKMX OYN0 AiarHOCTOBAHO MeTabonivyHMIA CUHAPOM 3ria-
HO 3 KpuTepiamu IDF (2009). Ha eTani BKAOYEHHsA Byno
3abe3neyeHo OTpMMaHHA iHbOpMoOBaHOI 3roau, nep-
BMHHE aHKeTyBaHHSA, NepeBipKy BiANOBIAHOCTI KpUTEpI-
AM BKJIIOYEHHA | BUKIOYEHHA, GOPMYyBaHHA YOTUPLOX
rpyn ana anpobauii npoTtokony. Y npoueci paHHbOro
BMPOBaAKeHHA Oyno 3adiKcoBaHO NEBHY KifbKicTb Big-
CiIAHMX YYaCHULb, WO PO3INAAANO0CA AK YAaCTUHA OLHKM
34iMCHEHHOCTI NPOTOKONY.

YyacHuUi pocnigreHHs 6ynu posnogineHi Ha 4
rpynu:

1. KoHTponbHa rpyna (n=10): 6e3 aietv abo ¢disnyHoi
iHTepBeHU,i.

2. Tpyna 3 3acTOCYyBaHHAM AIETUYHOTO MPOTOKOAY
(n=11): pauioH i3 KOHTPONLOBAHO KaNOPINHICTIO (3HU-
¥eHHA Ha 20% Big, BeNnMYMHM poboyoro obmiHy) 3 onTu-
Mi3aLi€to KiNbKiCHOrO i AKiCHOro cknagy 6inkiB, XKupis i
BYIN1€BOA,B.

3. Tpyna 3 3acTOCYyBaHHAM AIETUYHOrO NPOTOKOAY i
KOMBiHOBaHUX di3nUYHKUX BNpas (n=12).

4. lpyna 3 3aCTOCYBaHHAM AIETUYHOrO NPOTOKOAY Y
NOEAHAHHI 3 CU/IOBUMW HaBaHTaXKeHHAMM (n=12).
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Kputepiamun BKAOYEHHA B MNporpamy AOCHigMKeH-
HA Bynu Apyrvin 3pinun BiK; HaABHICTb AiarHOCTOBAHOrO
MeTaboniyHOro cMHApPOMOMY 3rigHO 3 KpuTepiamu IDF
(2009); cTabinbHMIA XapUOBUIA PEXUM NPOTATOM OCTaH-
HiX 3 MmicAuiB; BiACYTHICTb rocTpmux iHGEKLUiiHUX 3axBo-
ptOoBaHb Ha MOMEHT BK/IKOYEHHA; HaZaHHA NMUCbMOBOI
iHpopmOBaHOI 3roan WOAO AOTPUMAHHA AIETUYHOTO M
TPeHyBa/IbHOro MPOTOKOIB.

3 [OCNIAMKEHHA BUKAKOYANAUCA KiHKM 3 AeKOMMeH-
COBAaHMMM XPOHIYHMMMW 3aXBOPIOBAHHAMMU; CEPLEBO-CY-
OVNHHUMM CTaHaMK, Wo obmexxytoTb 6e3neyHe BUKOHAH-
HA TPEeHyBaHb MOMIPHOI IHTEHCUBHOCTI; EHAOKPUHHMMM
NOPYLUEHHAMM, AKi NOTPebyoTb 3MiHU MeaAUKaMEeHTO3-
HOi Tepanii; BariTHicTIO abo naKTauiew; peryaapHUMM
CUNOBMMM TPEHYBAHHAMW NPOTArOM nonepegHix 6 mi-
CALIB; BiACYTHICTIO MOX/MBOCTI BMKOHYBAaTM 3aBAAHHA
NPOTOKO/Y B AOMALLHIX YMOBaXx.

TpuBanictb nporpamu BTPyYaHHsA — 12 TUIKHIB.
CTpyKTypa po3pobneHoro NpoToKoNy BKALOYaE B cebe
AeKinbka 6710KiB.

MNepBuHHe KomnnekcHe obctexkeHHa (Bnok 1).
MeToto uboro etany 6yn0 BU3HAYEHHA BUXILHOIO PiBHA
meTaboniuHux i mopdodyHKLiOHAaNbHUX NapameTpis,
AKi Hagani BUKOPUCTOBYBA/IUCb ANA OLHKWU OMHAMIKM
3MiH nig BN/IMBOM pPi3HMX TUNiB TPEHyBaHb i3 BNPOBa-
OXeHHAM gieTn. Ona ouiHkM mopdodyHKLioHaNbHOro
CTaTycy NPOBOAMAN BUMIPIOBAHHA 3pPOCTY, Macu TiNna,
ob6Boay Tanii Ta CTErOH, KOMMO3WULIAHOIO CKAaAdy Tina,
BM3Ha4anM cniBBigHoWeHHA Tanii Ta cteroH (Waist-to-
Hip Ratio), pobunu po3paxyHoK iHaeKkcy macu Tina (IMT).
JocnifrKeHHs KOMNO3ULiMHOTO CKaay Tia NPoBOAMIN
Ha npodecinHnx Barax-aHa/isaTopax ckaagy Tifa Tanita
BC-601 (Tanita Corporation, fAinoHia), 3a gonomoroto
AKUX MW OTPUMYBAIN Ha HACTYMNHI AaHi: maca Tina (Kr),
IMT fAK BigHOWeHHA MacK Tina Ao KBagpaTy 3pocTy (Kr/
M?), BMICT 3aranbHoro »upy (%), BMIcT BicLuepasbHOro
*KUpy (%), maca KicTKoBOi TKaHMHMU (Kr), maca m’s30Boi
TKaHWUHM (Kr).

Ona pocnipxeHHa metaboniyHoro npodinto cupo-
BATKM KPOBI Yy CTaHi HaTwe nposoauau 3abip BeHO3HOI
KpoBi, W06 oTpMMaTK AaHi No HacTynHMX BioximiuHmx
NMOKa3HMKax: [MOKO3a HaTlie, MiKoBaHUM remoriobiH
(HbA1c), iHcyniH, po3paxyHoK iHaekcy HOMA, nentuH,
A4ANNOHEKTUH, anoainonpoTeiH Al i anoninonpoTeiH B1,
3arasibHUIA XonectepuH, Tpurniuepnamn, C-peakTUBHUN
6inoK, iHTepneWkiH-6 (IL-6), ¢aKkTop HEKPOo3y NyxXauH
(PHM-a), romoumcTeiH.

3abip BEHO3HOI KPOBi MPOBOAUAN HaTLLE Yy PaHKO-
Bi rognHu B cepTudikoBaHin nabopatopii (nabopatopii
Oina m. Knesa). YyacHuUi AOCNIAKEHHA YyTPUMYBanu-
cA BiA, nNpuiomy KodeiHy, ankoronto Ta iHTEHCUMBHUX
di3MYHMX HaBaHTaXKeHb npoTarom 24 roguH Ao obcre-
*KeHHA. OUujiHKy pe3ynbTaTiB AOCNIAKEHHA MapameTpis
CMPOBATKM KPOBi 3an/1aHOBaHO NMPOBOAMTM HA MOYATKY
AocnigXKeHHsa, yepes 4, 8 i 12 TUXKHIB nicnAa novaTKy. Bu-
3HAYeHHA Be/IMYMH TNiKkoBaHoro remornobiHy (HbAlc)
NAaHYETbCA MPOBECTU Mepes No4YaTKoM Mporpamu Ao-
CNnigXKeHHA i yepes 12 TUXKHIB.

[na pocnigKeHHs cTaHy cepueBo-CyaMHHOI CUCTeEMM
3aCTOCOBYBa/IM BUMIPIOBAHHA YaCTOTU CEPLIEBUX CKOPO-
yeHb (YCC) i apTepianbHOro TMcky (AT) 3a Aonomorowo
3an’acTkoBoro ToHomeTpa Omron — M3 Comfort Afib.

[JaHi uporo etany ¢opmysann 6a3oBuii piBeHb No-
Ka3HWKiB, HeobXigHUX ANA NoAaNbLIOro MOPIBHAHHA 3
pe3ynbTaTamum NicNA 3anpoBayKeHHA Nporpamu Aochi-

OyeHHA. OTpMMaHi pe3ynbTaTn 403BONANN OLLIHUTU BU-
XigHWIM cTaH meTaboniyHoi perynsauii, ) KMpoBoro o6MiHy,
KapaiodisionoriyHoi aganTauii Ta cTyniHb iHCyniHope-
3UCTEHTHOCTI Y 06CTEXEHMX XKiHOK.

[ieTnunnii npotokon (610K 2) BkntoyaB besnoce-
pegHbO [OCNIAMKEHHA [IETUYHOrO KoperyBaHHA (ans
BCiX rpyn KPiMm KOHTPO/bHOI), | AiETUMHOIO KOperyBaHHsA
i3 imnnemeHTauielo GisnUHUX BNpas (ana rpyn, AKi Bu-
KOHYBa/M CUNOBI i KOMBIHOBAHI HaBaHTa)KeHHA). A
rpyn, AKi 4oTpumysanuce gietn, 6yno pospobneHo cne-
uianisoBaHe BapiabenbHe MeHI0 3i LLOTUNKHEBOK 3Mi-
HOIO CTpaB, ajie CTaHO4APTU30BaHE 3a CMiBBIAHOLWEHHAM
MaKPOHYTPIEHTIB i 6iONOMYHO aKTUBHMX KOMMOHEHTIB.
30Kpema [0 paLuioHy AoAaBa/IMCh Xap4yoBi AxKepena no-
nideHonis, Taki AK Aroam, ropixm, TEMHWUI WOKoNA4 Ta
O/INBKOBA Oifl, O O6rPYHTOBYETLCA HAABHUMM JaHUMMU
o4O X MO3UTUBHOIO BM/IMBY Ha NMapameTpu i nepebir
meTaboniyHoro cuHapomy [15, 16, 17]. Takox paLioH
XapyyBaHHA BKAOYAB HAABHICTb KAITKOBMHM i iHYNIHY AK
npebioTMYHMX KOMNOHeHTIB [18, 19], a TaKOXK Pe3UCTEHT-
HUI KPOXMasb, AKMI HAaAXOAMB i3 OXONOAKEHOI BapeHoi
KapToni, 3eneHnx 6aHaHiB Ta 6060BMX 4NA NIATPUMKN
meTaboniyHoi PyHKuji [20, 21]. KOHTPONb AOTPUMAHHA
LIETUYHOrO NPOTOKO/Y 3A4iMCHIOBANN Yepes LWOTUKHEBE
QHKETYBaHHA; 3BITHICTb NPO Xap4yOBUI PEXUM; KOHCYNb-
Tauii CNOPTUBHOTO AiETONOrA y pa3i BigXWeHb.

TpeHyBanbHi npotokonu (bnok 3 i baok 4). MNpoTo-
Ko/n Gi3MYHMX BNPaB ANs rpyn KOMOIHOBAHWUX Ta CU/IO-
BUX TpeHyBaHb Bynn po3pobneHi 3 ypaxyBaHHAM yMOB
[OMaLHbOro BMKOHAHHA 6e3 060B’A3KOBOro BMKOpPU-
CTaHHA TpeHaXepi., i3 MOXAMBICTIO aganTaLii Bnpas 3
BMKOPUCTAHHAM AOMaLIHbOro 061agHaHHA abo BnacHoi
macu Tina [22, 23]. Yci Bnpasu bynu ctaHAApTU30BaHi
LoAo Habopy, Temny, TPMBANOCTI Ta Ki/IbKOCTI Niagxoais
i noBTOpeHb. KOXKHa yyacHMUA oTpumana sigeomaTtepia-
/N 3 A@MOHCTPALLIE€l0 TEXHIKM BUKOHAHHA BMNPaB, a TaKOX
AOCTyNn A0 CUCTEMM LLLOAEHHOTO 3BiTyBaHHA B AHi TPEHY-
BaHb Yyepes oHNanH-naatpopmy [24, 25]. Y rpyni Kombi-
HOBAHOTO BTPYYaHHA 3aHATTA NPOBOAM/IM TPUYi Ha TUXK-
OeHb i BKAOYann aepobHy YyactuHy Tpmeanictio 30 xB. y
dopmi weunakoi xoabbu abo poboTtn Ha enincoiaHomy/
Be/IoTpeHaxepi (3a HaABHOCTI) 3 iIHTEHCUBHICTIO Ha PiBHI
60-70% Bif, MaKCMMaIbHOIO CMOXKMBAHHA KUCHIO abo cy-
6makcmanbHoi YCC [26], a TaKOXK CUMOBY YaCTUHY TPU-
Banictio 20-25 XBUNUH.

CunoBuin 60K CKNagasca 3 NPUCiAaHb 3 BAACHOND
Macoto Tifla abo NerkumMm raHTensMmu, BUMagis ynepes,
abo Hasapj, BigXMmaHb Big, CTiHM abo NaBKW, NAAHKK
Ha NIKTAX Ta NigHIMaHb Ta3a nexauu. lNicna yeTsepToro
TUXKHA TPeHyBaHb Nepeabayanaca NocTynosa aganTaLis
nporpamm i3 36inbWeHHAM KibKOCTi NoBTOpeHb abo ao-
OaBaHHAM ogHiel Bnpasu [27]. KoHTpob 34ilicHI0BaNu
yepes wWoaeHHe ¢iKCyBaHHA YyYaCHUUAMM 4acy BUKO-
HaHHA, cy6’ekTMBHMX BiguyTTiB Ta YCC nmicnsa BUKOHaAHHA
BMNpPaB, a TAaKOX Yepe3 rpynoBui YaT i3 TpeHepom ana
onepaTMBHOro MOHITopuHry [28]. Y rpyni cunosux Tpe-
HyBaHb 3aHATTA TAKOX MPOBOAWMAW TPUYi Ha TUXKAEHb
i MOYMHANM 3 PO3SMUHKN TPUBANICTIO 5 - 7 XB y BUMNAL
xoabbu Ha micui Ta nerkux ctpety-snpas [29]. OcHoBHa
YacTuHa TpueanicTio 40 XBUAWH BKAKOYana npucigaH-
HA 3 FAQHTENAMM, TATY TaHTeNi B HaXUAi, UM raHTenen
Haf rosIoBoOtO, 3TMHAHHA PYK i3 raHTeNAMMW, PO3rMHAHHA
Hir Ha naBui abo CTiNbLUi Ta NAAHKY 3 NiAHATTAM PYKK
no 4epsi [30]. BigNOYMHOK MiXK MiaxXogamMu CTAaHOBMB
60 - 90 cek [31]. KoHTponb 32 AOTPMMAHHAM MPOTOKO-
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Ny 34iMCHIOBANN Yepes LLOAEHHEe 3BiTyBaHHA yYacHMULb
OO0 BMKOHAHHA BMpaB, CAaMOMoOYyTTA Ta, 3a HeobXxia-
HOCTi, Ha4aHHA BiAEO03BITIB, 3 NOAA/IbLLUNM LLOTUKHEBUM
KOpUryBaHHAM nporpamu [32].

MOHITOPUHI BUKOHAHHA npoTtokoay (bnok 5). Cu-
CTEMA KOHTPOJIIO 33 BUKOHAHHAM A0CNIAXKEHHA BKOYa-
/13 LWOAEHHi KOpOTKi 3BiTK y4acHMLb (ocobamBocTi camo-
NoYyTTA, BUKOHAHHA BNpas, BennumHm YCC ta AT go Ta
nicns BUKOHaHHA BMNpaB); dikcauito AOTPUMAHHA LiETH;
rpynoBuit yat i3 daxisuem. Lieil KomnoHeHT 6yB KAto-
YOBMM E€NEeMEHTOM OLHKW 34iNCHEHHOCTI MPOTOKONY
niZ Yac NiNOTHOro BNpoBaAKeHHA. BUKOPUCTaHHA CTaH-
[apTM30BaHOIO MEHHO Ta LLLOAEHHOIO 3BiTYBaHHA [03BO-
NANO MNiABULLMTM pPiBEHb KOHTPOJIO 3@ BTPYYaHHAM Ta
3MEHLNTU MixKoCcobuUCTiCHY BapiabenbHiCTb y BUKOHaHHI
[33]. Yci TpeHyBanbHI Ta Ai€ETMYHI 3BiTK 36epirann gns
noAanbloro aHanisy [34].

MnaHoBaHa cTtaTUcTMYHa 06pobKa (Baok 6) Meto-
AW CTaTUCTMKM Bynn BU3HaYeHi 3a3ganerigb AK YacTMHa
CTPYKTYpu npoTtokony [35, 36]:

1. kpuTepin LWWanipo-Yinka gna ouiHKKM HOPMasibHO-
CcTi;

2. t-kpuTepit CTblogeHTa abo Kputepit BinkokcoHa
ONA BHYTPILWHbOIPYNOBUX 3MiH;

3. ANOVA ana mixkrpynosux NOpiBHsHb.

Yci 6a308Bi AaHi y4acHUUb OTPUMAHO BignNoBigAHO A0
NPOTOKO/Y, OAHaK 12-TUXKHEBWIW iHTEpPBEHLIHWIA MNe-
piog, we He 3aBepLUEHO, MiACYMKOBI KiNbKiCHI pe3ynbTa-
TV Hapasi BiacyTHi. Tomy ¢iHanbHi YNCNOBI MOKA3HUKMK
He Mignaraan cTaTUCTUMYHIM 0bpobui, a pe3ynbTati no-
AaHo y dopmarTi AKICHOT OLiHKK 34iMCHEHHOCTI Ta A0TpU-
MaHHs NMPOTOKOY.

JocnigskeHHA npoBefeHO 3 AOTPUMAHHAM eTuy-
HUX HOPM 3rigHo 3 lenbCiHCbKOW AeKknapauieto (2000),
3aKOHOAABCTBOM YKpPAiHW LLOAO y4acTi NOAUHU Y Me-
OVKO-6i0N0MNYHUX A0CNIANKEHHAX Ta BHYTPIWHIMM Mo-
noxeHHAMM HYDPBCY. Yci yyacHuMUi Haganm nucbmoBy
iHbopmoBaHy 3roay.

Pe3ynbratu gocnigyKeHHA Ta ix 06roBopeHHs.

MinotHa anpobauis po3pobaeHoro NPOTOKONY KOMM-
NIEKCHOro JOCAiAXKEHHA A03BONMNG 34IACHUTU NepBUH-
HY OLIHKY MOro CTPYKTYPHOI Yy3rofKeHOCTi, opraHisa-
LilHOT 3AiicHEeHHOCTI Ta BiAMNOBIAHOCTI nonepeaHbO
chopmyNbOBaHUM METOAO0NOFYHMM BUMOram. Ha mo-
MEHT MiAroToBKWM CTaTTi 3aBeplueHo 36ip BMXigHMX no-
Ka3HWKIB Ta peani3oBaHO MOYATKOBI eTanu AiETUYHOrO
N TPEeHYBaNbHOTO BTPYYaHHSA, LLO 3pOOUI0 MONKANBUM
AKICHUI aHani3 PpYHKLiIOHYBaHHSA BCiX CKNaAoBuX 6/10KiB
NpPOTOKONY.

Mepwnm 3HaYyWMM pesyabTaToM CTasa NOBHA Bif-
TBOPIOBAHICTb Ta TEXHiYHA 34iMCHEHHICTb MepPBUHHOIO
KOMMNIEKCHOTO obcTeeHHs. Yci 3annaHoBaHi aHTporno-
MeTPUYHi, mopdodyHKLUioHaNbHI Ta nabopaTopHi npo-
uesypu 6ynn BMKOHaHI y noBHomy obcAsi. 3oKkpema,
3abip BEHO3HOI KPOBi 3 NOAANBLIMM BU3HAYEHHAM PO3-
LWIMPEHOrO CMeKTpa MeTaboniuHMX MapKepiB (1enTuH,
aoMNOHEKTUH, iHcyniH, HOMA-IR, anoninonpoTtein Al,
anoninonpoTeiH B, npo3ananbHi LUTOKIHW, NOKa3HUKM
niniaHoro obmiHy) 6yB peanizoBaHWi 6€3 YCKNAALHEHD i
NPOAEMOHCTPYBAB BUCOKY NIOFICTUYHY NPUAATHICTb ANA
MalrbyTHboro macwrabHoro gocniaskeHHsa. Le nigreep-
OXKYE AOLINbHICTb iHTerpauii poswmpeHoro metabonit-
HOro Mpoodinto B CTPYKTYpy MPOTOKOAY, O [AO3BONAE
nepenT Bif, NOBEPXOBOI OLHKM A0 FMOOKOro aHanisy

natodisionoriyHMx mexaHiamiB MeTaboniyHOro cMHApPO-
my.

Ha eTtani pekpyTuHry 6yno 3adikcoBaHO nMomipHuUi
BiICIB yYyacCHWUb, 3yMOBNEHWN SAK HEBIAMOBIAHICTIO
KPUTEPIAM BK/KOYEHHA, TaK i NOBEAiIHKOBMMM Ta Noric-
TUYHUMKU baKTopamu (HeLOCTaTHA MOTMBALLiA, obme-
XeHicTb yacy, HebaxaHHA AOTPUMYBATUCA [LIETUYHMUX
pekomeHZaui abo BMKOHYBATM AOMALUHI TPeHyBa/bHi
nporpamu). BuasneHi TpyaHoLLi CBiA4aTb NPO 3HAYEHHA
NoYaTKOBOI MOBEAiIHKOBOI Ce/eKLii Ta MOTMBALMHOIO
CKPVWHIHTY, WO NiATBEPAXKYETbCA AaHMMMU NiTepaTypu
LLLOZ10 HU3bKOT NPUXUALHOCTI NaLieHTIB i3 MeTaboniuyHMM
CMHAPOMOM [0 AOBrOTPMBAIMX 3MIH CNOCOBY XKUTTS.
JouinbHUM BMABWMIOCH BNPOBAAXKEHHA MonepeaHboi
KOHCYNbTauii Ta nNepeBipKM MOMKAMBOCTI BUKOHAHHA
[OMaLLHIX TPeHyBaHb, WO NigBULLYE eDEeKTUBHICTb pe-
KPYTUHTIY Ta MiHiIMi3ye pU3MK nepesyacHoro BubyBaHHA
y4acHuUb. NonepeaHili aHanis OTPUMAHHA AIETUYHUX
peKkomMeHaLin NpoAeMOHCTPYBAB BUCOKY MPUMAHATHICTb
i 3pO3yMminicTb 3aMponoHOBaHOro pauioHy. CraHgap-
TU30BaHE MEH0, OpPIEHTOBAHE Ha BK/OYeHHA nonide-
Ho/liB, NPebiOTMKIB Ta PE3UCTEHTHOTO Kpoxmasto, byno
NO3MUTUBHO OLjHeHe binbluicTio y4yacHMUb. PerynapHuil
TUKHEBMUIM KOHTPONb XapyyBaHHA, BUKOPUCTAHHA aHKeT
Ta MOXNMBICTb OTPMMATM peKoMeHAauii Woao Kopek-
uii pauioHy cnpuann ¢opmysaHHI0 cTabinbHOI xapyoBoi
noseAiHKW. No4aTKOBI CMOCTEPEXKEHHA Y3rO4XKYHOTbCA 3
AaHUMK cydacHUX pobiT, Ae NiAKPeCtOETbCA 3HAYEHHSA
CynpoBoOAy Ta 3BOPOTHOIO 3B'sA3KY AK KAHOYOBUX GaKTO-
piB NiABULLLEHHA NPUXUABHOCTI 40 AIETUYHUX BTPYYaHb.

Y TpeHyBasbHUX rpynax Big3HayeHo cTabifbHe BUKO-
HaHHA BMNpaB Ta MO3WUTUBHY afanTaLilo 4O 3anpoOnoHO-
BAHOro pexxmmy ¢isM4HOro HaBaHTaXKeHHA. AepobHUIA
i CMN0BUI KOMNOHEHTU KOMBIHOBAHOrO TpeHyBaHHSA, a
TaKOX i30/71bOBaHi CMOBI NpoOrpamun BUKOHyBanuca 6es
CKapr Ha HagMipHY iIHTEHCMBHICTb YM AUCKOMOOPT Npo-
TATOM NOYaTKOBMX eTaniB BTPy4yaHHA. Baxknumsoto nepe-
Barolo BMABM/IACA HAABHICTb CTaHAAPTM30BaHMUX Bifeo-
maTepianis, Wo 3abe3nevyyBanu NpaBUbHICTb TEXHIKK
BMKOHAHHA Ta 3HWXYBanAM NoTpeby B iHAMBIAYaNbHUX
iHCTpyKTaXax. PyHKLIOHYBAaHHA CUCTEMWU LLOAEHHUX
OHNAMH-3BITIB Ta QiKcalii napameTpiB TpeHyBaHHA Nia-
TBEPAMO CBOKO edPEeKTUBHICTb, XO4a YaCTMHA y4acHUUb
OEMOHCTPpYBana HeperynapHiCTb 3anOBHEHHA LWOoAeH-
HUX popm. Lle cBiaunTb Npo HeobxiaHicTb moaundikaLii
CUCTEMM HaraayBaHb abo BUKOPUCTAHHA aBTOMATU30Ba-
HUX LMbPOBUX CEPBICIB MOHITOPUHTY.

MopiBHAHHA BUKOHAHHA TPEHYBA/IbHUX KOMMOHEHTIB
Yy ABOX MOAENAX BTPYYaHHA a0 NiACTaBU CTBEPAKYBa-
TW, WO AOMALLHiK popmaT TpeHyBaHb € opraHisauinHo
3AiINCHEHHUM fIK 418 KOMBIHOBAHMX, TaK i ANA CUIOBUX
nporpam. Btim, Komb6iHOBaHWIA Nigxig BUABMBCA YyTAU-
BMM 4,0 AUCUMNAIHW Y BUKOHAHHI aepOoBHOro KOMMNOHEH-
Ta, WO BMMAra€ 4YiTKOro CTPyKTypyBaHHA TPUBANOCTI Ta
iHTEHCMBHOCTI BNpaB 415 3abe3neyeHHA yHidpiKOBaHOCTI
NpPOTOKONY.

3aranom, pesynbTaTM MifIOTHOI anpobauii 3acsig-
Ynan, Wo po3pobsieHU MPOTOKO/T XapaKTepu3yeTbCA
BUCOKMM piBHEM METOA0/0MYHOI BiATBOPHOBAHOCTI, N10-
FNCTUYHOK PEANICTUYHICTIO Ta BiANOBIHICTIO Cy4acHUM
BMMOram 6iomeAnYHUX i TPeHyBaNbHUX AOCAIOMKEHD.
IHTerpauis poswurpeHoro metaboniTHoro npodinto, no-
€HAHHA LOIETUYHUX Ta TPEHYBaJIbHUX KOMMOHEHTIB, a
TAKOX BMKOPWUCTaHHA CUCTEMM LLOAEHHOTO MOHITOPUH-
ry A03BoNAOTb chOpMyBaTU HaginHy nnatdopmy ans
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NnoAanblOro iHTEePBEHLIMHOro AOCAIAMKEHHS nicna 3a-
BEpPLWEHHA MOBHOTO 12-TUMKHEBOrO LMKAY BTPYYaHHA.
OTpuMaHi AKICHI pe3ynbTaTM He NpeTeHAYytTb Ha OLLiH-
KY KNiHIYHOI epeKTUBHOCTI 3anponoHOBaHMX Nporpam,
OAHaK BOHU MiATBEPAKYIOTb 34IMCHEHHICTL Ta HayKoBY
06r'pyHTOBaHICTb PO3pP06NEHOrO MPOTOKONY Ta BU3HAYA-
I0Tb KHOYOBI HaNPsSMKM MOrO ONTUMI3aLLii B OCHOBHOMY
LOCNIAXKEHHI.

BucHoBKM.

1. Y xoai poboTn 6yn0 po3pobieHO KOMMIEKCHUM
NPOTOKON AOCANIAMKEHHA MeTaboniTHoro npodinto, aH-
TPOMOMETPUUYHMX i GYHKLIOHAIbHUX MOKA3HMKIB Y }KIHOK
i3 MeTaboniyHMM CUHAPOMOM, AKUIA 06’eaHYE cTaHaap-
TU30BaHe MepBUHHE OOCTEXEHHSA, AIETUYHE BTPYyYaHHA
Ta aganToBaHi moAeni KOMBIHOBaHMX i CUIOBUX TPEHY-
BaHb.

2. NinotHa anpobauisa NpPoOTOKONYy NPOAEMOHCTPY-
Basna MOro BWCOKY METOAO/IOrYHY BiATBOPIOBAHICTD,
NOTiCTUYHY 3A4iMCHEHHICTb Ta BIAMOBIAHICTb Cy4YacHMM
BMMOram A0 iHTEPBEHLMHUX A0CAigXeHb. YCi KNtoYoBi
enemeHTn (nabopaTopHi NpoLeaypu, aHTPONOMETPUYHI
BMMIPIOBaHHA, AiETUYHUI CYyNPOBIA Ta TPEHYBabHi NPo-
rpamu) 6ynmn peanisoBaHi 6e3 TeXHIYHNX YCKNAA4HEHD.

3. BuaABneHi opraHisauiliHi ocobanBocTi (noBeiHKo-
Ba BapiabesnbHiCTb y4aCHWULb, HEPErYAAPHICTb BEAEHHA
LWOAEHHMX 3BITiB, iIHAUBIAYANbHI BiAMIHHOCTI Yy AOTPU-
MaHHI peXMMy XapuyBaHHA Ta TPeHyBaHb) MigKpecto-
I0Tb HeobXiAHiCTb ONTMMI3aLii CUCTEMM KOHTPOO Ta
KOMYHIKaLil — nigcMAeHHA MeXaHi3MmiB HaragyBaHHA,
YAOCKOHANEHHA anropuTtmis NiATPUMKM MOTMBALi Ta

BMKOPUCTAaHHA aBTOMATU30BaHWUX LUDPOBUX IHCTPYMEH-
TiB MOHITOPUHTY.

4. PoswupeHuin meTtabonitHMiA npodinb, iHTerpo-
BaHWI Y NPOTOKON, BUABUBCA TEXHIYHO AOCTYNHUM ANA
NpoBeAEeHHA Ta He CTBOPMB A0AATKOBOIO HAaBAHTAMEH-
HA HA YYaCHWULb, WO NiATBEPAKYE MOFO AOLINbHICTL K
CKN1aA0BOT KOMNAEKCHOI OLiHKM MeTaboliYHMX 3MiH.

5. OTpumaHi sKicHi pe3ynbTaTh NiNOTHOro eTany nia-
TBEPAKYIOTb HAyKOBY Ta MPAKTUYHY O6GrpyHTOBaHiCTb
po3p06/1eHOr0 NPOTOKOAY I 3aCBiAYYHOTb MOMK/IMUBICTD
MOro BUKOPUCTAHHA B OCHOBHOMY iHTEPBEHLiHOMY A0-
CNigXeHHi nicna 3aBepLlUeHHA MOBHOro 12-TUXKHEBOro
LMKy BTPYYAHHSA.

MepcnekTMBM noAaanblmMX AochigKeHb. MNoaanblui
OOCNioXKEHHA [OUiIbHO CNPAMYBATU Ha MNPOBeAEHHSA
[OBroTpMBaANX PaHAOMI30BaHUX BMNPOOyBaHb i3 pos3-
WMPEHMM MOHITOPUHTOM MeTaboNiYHUX MOKA3HMKIB
ONA BU3HAYEHHA CTIMKOCTI BUABNAEHMX 3MiH Ta MOTEH-
LiMHMX O0BrotTpuBanmx edekTiB BTpyyaHHs. lepcnek-
TUBHUM € BLOCKOHA/JIEHHA MeXaHi3MiB NiATPUMKM Npu-
XWAbHOCTI A0 AIETUYHUX | TPEHYBANbHUX PeKOMeHaaLiln
LUINIAXOM aHani3y NoBeAiHKOBUX daKTopiB Ta onTUmisauii
iHCTPYMEHTIB MOHITOPUHTY.

BakKNMBMM HAyKOBMM HaNpPAMOM € OOCAIAMKEHHA
BM/IMBY OIETUMHUX KOMMOHEHTIB i TpeHyBa/sbHUX Npo-
rpam Ha Mikpobiom KuLeyHMKa Ta IXHbOro B3aEMO3B’s3-
Ky 3 meTabonitHum npodinem. PoswmpeHHA BUBIpKK
Ha pi3Hi NnonyaauUiiHi rpynu 403BOAUTbL NiABULLATM 30B-
HilWHIO BasNigHICTb NPOTOKO/Y Ta YTOYHUTU MOro edek-
TUBHICTb Y KOHTEKCTi pi3HMXx dpeHoTMniB meTaboniyHoro
CMHAPOMY.
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PO3POBKA MPOTOKONY AOCNIAXKEHHA METABO/IITHOIO NPO®INIO | MOP®OPYHKLIOHANIbHUX MAPA-
METPIB }XIHOK 3 METABOJIIMHUM CUHAPOMOM N4 BNJIMBOM KOMBIHOBAHUX TA CU/ZTOBUX TPEHYBAHb

YcrimeHKo f. O., Jlyk'aHuesa . B.

Pe3stome. MeToto focnifKeHHa 6yna po3pobka Ta anpobaLlis NPOTOKONY KOMMIEKCHOrO AOCAIAXKEHHA BNANBY
12-TUKHEBMX KOMBIHOBaAHMX Ta CUNOBUX TPEHYBAHb Y NMOEAHAHHI 3 AieToTepanieto Ha meTaboniTHMIA Npodinb cMpo-
BaTKM KpoBi Ta MopdodyHKLiOHaNbHI MapamMeTpu y KiHOK cepeaHboro BiKy i3 MeTaboniyHMM CUHAPOMOM.

Y pocnigsKeHHi B3aauM yyactb 45 KiHOK Bikom 37-57 pokiB i3 meTabosliyHMM CUHAPOMOM, PO3MNOAiNeHnx Ha 4
rpynu. NMpoTOKON BKAKOYAB KOMM/IEKCHE O6CTeXEeHHA (BM3HAUYEHHS aHTPOMOMETPUYHMUX MOKA3HUKIB, BioXiMidHWUX
MapKepiB, KapAioNoriyHnx napameTpis), CTaHAapPTM30BaHe Ai€ETMYHE BTPy4YaHHS Ta afanToBaHi NPorpammn TpeHy-
BaHb i3 LLOAEHHUM MOHITOPUHIOM.

MinoTHa anpobauia NpoToKoNy MiATBEpAUAA MOro NPaKTUYHY 34iMCHEHHICTb. YCi 3an1aHoBaHI npoueaypu byam
peanizoBaHi 6€3 TeXHIYHMX YCKNagHEeHb. BUABNEHO BUCOKY MPUNHATHICTb AIETUMHUX PEKOMEHAALiN Ta TPeHYBaslb-
HUX NPOrpam cepes y4acHUUb. CUCTEMA MOHITOPUHTY BUABMAACA eDEKTUBHOHD, 3BarKaloum Ha Te, LLLO YAaCTUHA y4Yac-
HULb OEMOHCTPYBasla HEPErYAAPHICTb Y BEAEHHI 3BITHOCTI. PO3p0o6aeHMn NPOTOKON XapaKTEPU3YETLCA BUCOKUM
piBHEM METOA0/I0rYHOT BiATBOPIOBAHOCTI, IOTMICTUYHOIO PeasiCTUYHICTIO Ta BiAMOBIAHICTIO Cy4acHMM BUMOram b6io-
MeANYHUX | TPEHYBaNbHUX AOCNIAMKEHb. IHTEerpaLis po3lwmMpeHoro MeTaboniTHoro npodinto, NoeAHaHHA AiETUYHUX
Ta TPEHYBa/IbHNX KOMMOHEHTIB, @ TAKOXK BUKOPUCTAaHHA CUCTEMM LLOAEHHOTO MOHITOPUHTY A03BONIAIOTL CHOpMYBa-
TW HaZiMHY NaaTbopMy ANA NOAANbLUOTO iHTePBEHLIMHOMO AOCNIAXKEHHA NiCAA 3aBEPLUEHHA NOBHOTO 12-TUXHEBOTO
LMKy BTPYYaHHSA.

Po3pobneHunii NPOTOKON € METOAONOTNYHO OBIPYHTOBAHMM Ta NPAKTUYHO peasiisoBaHUM A1 KOMMNEKCHOT OLLiH-
KM epEeKTUBHOCTI HEMEANKAMEHTO3HUX BTPYyYaHb NpU MeTaboniuHOMY CUHAPOMI. MPOTOKON MOKe BTN peKOMEH-
OO0BAHWUIN A8 WMPOKOTro BUKOPUCTAHHA B NOAA/bLUMX AOCAIAMKEHHSAX.

Kntouosi cnosa: meTabonivyHuii cMHAPOM, MeTaboniyHMi Npodinb, KoOMBiHOBaHe TpeHyBaHHSA, CU/I0BI TPEHYBAH-
HA, AieToTepania, MopPodyHKLIOHANbHI NAapaMeTpu, KiHKN.

DEVELOPMENT OF A STUDY PROTOCOL FOR THE METABOLITE PROFILE AND MORPHOFUNCTIONAL
PARAMETERS OF WOMEN WITH METABOLIC SYNDROME UNDER THE INFLUENCE OF COMBINED AND RESISTANCE
TRAINING

Ustimenko Y. O., Lukyantseva H. V.

Abstract. The aim of the study was to develop and test a protocol for a comprehensive investigation of the
effects of 12-week combined and strength training, in conjunction with dietary therapy, on the serum metabolic
profile and morphofunctional parameters in middle-aged women with metabolic syndrome.

The study involved 45 women aged 37-57 with metabolic syndrome, who were divided into 4 groups. The
protocol included a comprehensive examination (assessment of anthropometric indices, biochemical markers, and
cardiological parameters), a standardized dietary intervention, and tailored training programs with daily monitoring.

The pilot testing of the protocol confirmed its practical feasibility. All planned procedures were implemented
without technical complications. High acceptance of the dietary recommendations and training programs was found
among the participants. The monitoring system proved to be effective, despite some participants demonstrating
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irregularity in maintaining their records. The developed protocol is characterized by a high level of methodological
reproducibility, logistical feasibility, and compliance with current standards of biomedical and training research.
The integration of an expanded metabolite profile, the combination of dietary and training components, as well
as the use of a daily monitoring system, provides a robust platform for subsequent interventional research upon
completion of the full 12-week intervention cycle.

The developed protocol is methodologically sound and practically feasible for the comprehensive assessment of
the effectiveness of non-pharmacological interventions for metabolic syndrome. The protocol can be recommended
for widespread use in further research.

Key words: metabolic syndrome, metabolite profile, combined training, resistance training, diet therapy,
morphofunctional parameters, women.
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