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Streszczenie

Wplyw roznego poziomu deficytu energetycznego i treningu w domu na tempo redukcji
masy ciala w interwencji przeprowadzanej on-line w okresie 6 i 12 miesiecy

Celem pracy byto okres§lenie wpltywu réznego poziomu deficytu energetycznego
i treningu w domu na tempo redukcji masy ciata w interwencji przeprowadzanej on-line
w okresie 6 1 12 miesigcy. Celami szczegdtowymi pracy byty z kolei: okreslenie tempa
zmniejszenia masy ciata przy zastosowaniu 15% deficytu energetycznego w okresie
12 miesiecy podczas interwencji dietetycznej on-line, okreslenie zaleznos$ci migdzy BMI,
plcig 1 wiekiem badanych a tempem zmniejszenia masy ciala w interwencji 12 miesi¢czne;j
okreslenie tempa zmniejszenia masy ciala przy zastosowaniu 10, 20 1 25% deficytu
energetycznego w okresie 6 miesigcy podczas interwencji dietetycznej on-line oraz
okreslenie wpltywu wybranych czynnikow na che¢c dalszej wspotpracy dietetycznej po
wspoOtpracy 6 miesieczne;.

W interwencji 12 miesi¢cznej badaniami objeto 400 0s6b w wieku od 19 do 55 lat 0
$rednim BMI 31,83 £ 4,77 kg/m?. U wszystkich badanych zastosowano ten sam 15% deficyt
energetyczny oraz trening w domu 3 razy w tygodniu. W analizie podzielono badanych na
kohorty z uwagi na bazowe BMI, wiek oraz pte¢. W interwencji 6 miesi¢cznej natomiast
badaniami objeto 180 0s6b w wieku od 18 do 50 lat o $rednim BMI 30,5 + 5,0 kg/m?.
Uczestnikéw podzielono na trzy grupy stosujace diet¢ z deficytem energetycznym rze¢du
10, 20 1 25%. Dodatkowo w analizie podzielono badanych na kohorty z uwagi na che¢ lub
brak checi dalszej wspotpracy dietetycznej. Badania zostaly zaprojektowane zgodnie
z metoda Respo, ktora polega na indywidualnym dopasowaniu catego planu odchudzania.
Metoda opiera si¢ na potaczeniu 4 kluczowych aspektow wspdtpracy ukierunkowanej na
zmniejszenie masy ciata tj. planu zywieniowego, ciagtego kontaktu z dietetykiem, planu
treningowego oraz naciskowi na nabywanie zdrowych nawykow zywieniowych.

W interwencji 12 miesigczne] osoby z nadwaga zmniejszyly mase ciata
0 16,6 %. Grupa oséb z otyloscia I stopnia zmniejszyla mas¢ ciata o 15,7 %. Grupa
z otylo$cig >I stopnia zmniejszyla swoja masg¢ ciala o 15,4%. Wiek nie mial wplywu na
tempo zmniejszenia masy ciala u badanych. Kobiety zmniejszyly swoja mase ciala
w wiekszym stopniu, tj. o 2,7 punktu procentowego niz mezczyzni. W interwencji
6 miesigcznej grupa z 10% deficytem energetycznym odnotowata zmniejszenie si¢ masy
ciata 0 7,6% (mediana), grupa z 20% deficytem 0 9,9% (mediana), a grupa z 25% deficytem
0 10,3% (mediana). Po interwencji 51,7% badanych zdecydowato si¢ kontynuowa¢ dalsza
wspolprace dietetyczna.

Uzyskane wyniki wskazuja, ze dietetyczna wspotpraca z pacjentem prowadzona on-
line jest skuteczng metoda w zmniejszeniu nadmiernej masy ciala badanych, podczas
wspotpracy 6 miesiecznej rekomendowany deficyt energetyczny powinien wynosi¢ miedzy
20 a 25% energetycznosci diety, z kolei w 12 miesigcznej wspotpracy juz 15% deficytu
energetycznego wydaje si¢ optymalnym rozwigzaniem.

Stowa Kkluczowe: dieta, deficyt energetyczny, BMI, pleé, interwencja on-line, metoda
Respo, wiek, odchudzanie



Abstract

The impact of different levels of energy deficit and home training on the rate of body
weight reduction in an online intervention over the period of 6 and 12 months

The aim of the study was to determine the effect of different levels of energy deficit
and home-based training on the rate of weight loss during an online intervention over
a period of 6 and 12 months. The specific objectives of the study were: to determine the rate
of weight loss using a 15% energy deficit over a period of 12 months during an online
dietary intervention, to assess the relationship between BMI, gender and age of the
participants and the rate of weight loss in a 12-month intervention, to determine the rate of
weight loss using a 10, 20 and 25% energy deficit over a period of 6 months during an online
dietary intervention, and to evaluate the impact of factors such as age, BMI and degree of
weight reduction on the willingness to continue cooperation aimed at further weight loss of
the subjects after a 6-month cooperation.

In the 12-month intervention, the study included 400 people aged 19 to 55 with an
average BMI of 31,83 + 4,77 kg/m-. All participants followed the same 15% energy deficit
and home-based training three times a week. The analysis divided the subjects into cohorts
based on their base BMI, age and gender. In the 6-month intervention, the study included
180 people aged 18 to 50 with an average BMI of 30.5 £+ 5.0 kg/m:. The participants were
divided into three groups using a diet with an energy deficit of 10, 20 and 25%. Additionally,
the analysis divided the participants into cohorts based on their willingness or lack of
willingness to continue dietary cooperation. The studies were designed in accordance with
the Respo method, which involves individually adjusting the entire weight loss plan. This
method integrates four key aspects of weight loss collaboration: a dietary plan, continuous
contact with a dietitian, a training plan, and a focus on adopting healthy eating habits.

In the 12-month intervention, participants with overweight reduced their body weight
by 16.6%. The group of participants with obesity of the first degree reduced their body
weight by 15.7%. The group with obesity above the first degree reduced their body weight
by 15.4%. Age had no effect on the rate of weight loss among participants. Women reduced
their body weight to a greater extent, i.e. by 2.7 percentage points, than men. In the 6-month
intervention, the group with a 10% energy deficit noted a reduction in body weight by 7.6%
(median), the group with a 20% deficit by 9.9% (median), and the group with a 25% deficit
by 10.3% (median). After the intervention, 51.7% of participants decided to continue further
weight loss outside the research protocol.

The results indicate that online dietary cooperation with patients is an effective
method for reducing excessive body weight. During a 6-month intervention, an energy
deficit of 20% to 25% of the diet's caloric intake is recommended, while for a 12-month
intervention, a 15% energy deficit appears to be the optimal approach.

Keywords: diet, energy deficit, BMI, gender, on-line, Respo method, age, lose weight
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Wykaz skrotow

BIA (bioelectrical impedance analysis) — analiza impedancji bioelektrycznej

BMI (body mass index) — wskaznik masy ciata

CE (Conformité Européenne) — certyfikat zgodnosci z dyrektywami Unii Europejskiej
CPM — catkowita przemiana materii

CVD (cardiovascular diseases) — choroby uktadu sercowo-naczyniowego

DXA (dual-energy X-ray absorptiometry) — absorpcjometria podwdjnej energii
promieniowania rentgenowskiego

EFSA (European Food Safety Authority) — Europejski Urzad ds. Bezpieczenstwa Zywnosci
GUS — Gtowny Urzad Statystyczny

HRQoL (health-related quality of life) - indeks jako$ci zycia

IU (international unit) — jednostka migdzynarodowa

NEAT (non-exercise activity thermogenesis) - wskaznik spontanicznej aktywnosci fizyczne;j
NICE (National Institute for Health and Care Excellence) - Narodowy Instytut Doskonatosci
Zdrowia i Opieki

PAL (physical activity level) — wspotczynnik aktywnosci fizycznej

PPM - podstawowa przemiana materii

RDA (recommended dietary allowance) — zalecane dzienne spozycie

RT (resistance training) — trening oporowy

USDA (United States Department of Agriculture) — Departament Rolnictwa Standow
Zjednoczonych Ameryki

WHO (World Health Organization) — Swiatowa Organizacja Zdrowia

WHR (waist to hip ratio) — wskaznik stosunku obwodu talii do obwodu bioder

WHTIR (waist to height ratio) — wskaznik stosunku talii do wzrostu
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1. Uzasadnienie podjecia tematu pracy doktorskiej

Do opracowania niniejszego rozdzialu zostala wykorzystana opublikowana praca
przegladowa:

1. Wozniak, J.; Garbacz, K.; Wojciechowska, O.; Wtodarek, D. Alternative and Online
Weight Loss Interventions During Covid-19 Pandemic Lockdown. Roczniki Parnstwowego
Zaktadu Higieny. 2022, 73(2), 147-158.

1.1. Wstep

Nadwaga 1 otylos¢ to problem, z ktérym boryka si¢ juz niemalze 2/3 polskiego
spoteczenstwa (Jung 2014). Przez siedzacy tryb zycia, zte nawyki zywieniowe oraz stres,
coraz wigcej osob boryka si¢ z nadmierng masg ciata. Chociaz wiele oséb doswiadcza
poczatkowych sukcesoOw podczas prob redukcji nadmiernej masy ciata, to wigkszo$¢ ma
trudno$ci z utrzymaniem efektow odchudzania w dluzszej perspektywie czasowej
(Kraschnewski 1 wsp. 2005; Douketis i wsp. 2005). Powszechne obserwowane zwigkszenie
masy ciata po terapii odchudzajacej zwigzane jest z malejacg motywacja do przestrzegania
zalecen dietetycznych wraz z czasem jej trwania lub po jej zakonczeniu. Behawioralne
badania interwencyjne wskazujg na bezposredni zwigzek miedzy przestrzeganiem zalecen
stosowanych w terapii otytosci a zmniejszeniem masy ciata, niezaleznie od stosowanej diety
redukujacej. Ponadto, wydaje si¢, ze, im wigkszy zastosowano deficyt energetyczny tym
rezim dietetyczny jest trudniejszy do utrzymania w dluzszej perspektywie czasowej
(Dansinger i wsp. 2005; Foster i wsp. 2010; Sacks i wsp. 2009). Kolejnym zagadnieniem
jest adaptacja organizmu do zmniejszonej podazy energii w diecie poprzez zmniejszenie
wydatkéw energetycznych 1 zwiekszenie uczucia glodu, co réwniez sprzyja przyrostowi
masy ciala (Leiber 1 wsp. 1995; Sumithran 1 wsp. 2011). W jakim stopniu sktad diety
wynikajacy z udziatu makrosktadnikéw pokarmowych wptywa na te adaptacje, pozostaje
przedmiotem badan 1 dyskusji. Jednak bardzo istotnym zagadnieniem w terapii
odchudzajacej jest dostosowanie sktadu diety do indywidualnych preferencji oséb w celu
uzyskania jak najlepszej jej skutecznosci (Freedhoff 1 wsp. 2016; Pagoto 1 wsp. 2013).
Dodatkowo istotne jest indywidualne dostosowanie wartosci energetycznej diety
interwencyjnej. Zbyt duze jej zmniejszenie moze powodowac che¢é zaprzestania stosowania
diety, zwigkszone poczucie gtodu oraz moze skutkowaé efektem ,,jojo” po zakonczeniu
interwencji. Natomiast zbyt maty deficyt energetyczny moze by¢ zwigzany
z niesatysfakcjonujacym tempem zmniejszania masy ciala co moze prowadzi¢ do
zniechecenia 1 do zaprzestania stosowania diety.

Problem otylosci dotyka coraz wigkszej grupy ludzi na calym s$wiecie. W 2016 roku
1,9 miliarda os6b dorostych zmagato si¢ z nadwagg a sposrod nich 650 miliondw z otytoscia.
Dodatkowo jak donosi raport z 2019 roku 38,2 mln dzieci w wieku ponizej 5 lat ma nadwagge
lub otytos¢ — szacuje sie, ze liczba dzieci jak 1 dorostych z nadwaga czy otytoscig bedzie
stale si¢ zwickszata (WHO 2021). W wielu krajach interwencje majace na celu zahamowanie
rozprzestrzeniania si¢ COVID-19 doprowadzity do pogorszenia si¢ sytuacji gospodarczo-
ekonomicznej spoteczenstwa. Przektada sie to z kolei na pogltebienie nierdwnosci spoteczno-
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ekonomicznej jak w przypadku kazdego kryzysu finansowego (Iversen i Soskice 2019).
Biorge pod uwage zwigzek miedzy statusem ekonomicznym spoteczenstw a ryzykiem
wystapienia otyto$ci mozna podejrzewad, ze epidemia otylosci i chorob jej towarzyszacych
bedzie postepowac jeszcze szybciej (Schwartz i wsp. 2017). Jednym z wyjasnien takiej
tendencji jest preferowanie przez osoby o nizszym statusie ekonomicznym zywnosci tanszej,
o duzej wartosci energetycznej, typu ,fast food” oraz tatwo dostgpnej a tego rodzaju
zywnos$¢ sprzyja ryzyku otytosci (Darmon i Drewnowski 2008; Kim i wsp. 2018). Co
interesujace praca przegladowa opublikowana w Obesity Reviews z 2021 roku dowodzi, ze
odgorne zainteresowanie rozwigzaniem problemu otylo$ci jest tym wigksze im
w spoleczenstwie czesciej postrzega si¢ problem otytosci za problem $rodowiskowy a nie
indywidualny. W pracy tej podkreslano koniecznos¢ niestygmatyzowania otytosci
(Hill i wsp. 2021). Dodatkowo warto zauwazy¢, ze izolacja narzucana podczas kwarantanny
w trakcie pandemii COVID-19 w wielu krajach sprzyjata zmniejszeniu spontanicznej
I zaplanowanej aktywnosci fizycznej. Od pierwszego kwartaty 2020 roku okresowo badz na
state zamykano kluby fitness 1 inne miejsca stuzace do uprawiania aktywnosci fizyczne;.
Istnieje wiele publikacji naukowych potwierdzajacych pozytywny wplyw wzmozonej
aktywnosci fizycznej na zmniejszenie ryzyka rozwoju otytosci (Chin i wsp. 2016; Jakicic
i Davis 2011; Ho i wsp. 2012). Celem prewencji nadwagi i otytosci rekomenduje si¢ 2,5h
dziennie wydatkowania energii w postaci NEAT (wskaznik spontanicznej aktywnos$ci
fizycznej). Zwigkszenie NEAT jako $rodka wspomagajacego utrzymanie masy ciata moze
takze pozytywnie wptywac na stan adaptacji metabolicznej, wynikajacy ze stosowania diety
niskokalorycznej oraz stanowi¢ alternatywna metod¢ kontroli masy ciata (Hopkins 1 wsp.
2016). Co interesujace do tej pory brakuje silnych dowodow na to, ze ryzyko otylosci
zwigzane jest ze spozyciem okreslonej grupy produktéw spozywczych. Metaanaliza z 2019
roku w ktoérej analizowano wyniki prac dotyczacych zwigzku migdzy spozyciem
okreslonych grup zywnosci a ryzykiem otytosci wykazata, ze istnieje bardzo niska lub niska
jakos¢ dowodow na to, ze niektore produkty maja wpltyw na ryzyka rozwoju otylosci
(Schlesinger i wsp. 2019).

Na zwickszenie ryzyka rozwoju otylo$ci moze mie¢ wptyw zwiekszenie poziomu stresu
psychicznego w populacji. W pracy Bjorntorp (2001) stwierdzono, ze reakcje
psychospoleczne na stres promuja zwigkszone przyjmowanie energii wraz z dieta.
Dodatkowo osoby o ograniczonych interakcjach spotecznych sg bardziej narazone na rozwoj
otylosci. Problem otylosci nie jest zwigzany jedynie ze zwigkszong $miertelnoscig czy
ryzykiem wystgpienia chorob. Kolotkin i Andersen (2017) na podstawie przeprowadzonej
metaanalizy badan dowodza zwigzku miedzy zwickszonym BMI a zmniejszong zdrowotng
jakoscig zycia (z ang. health-related quality of life- HRQoL). Dodatkowo zwigzek ten
wykazano réwniez po operacji bariatrycznej, po ktdrej to zmniejszenie masy ciala
u badanych wigzato si¢ ze znaczng poprawa tego wskaznika.

Podsumowujac, problem otyto$ci na $wiecie stale ros$nie. Ze wzgledu na ten trend niezbedne
wydaje si¢ opracowanie skutecznych metod leczenia i przeciwdziatania otylosci na §wiecie
a badania w tym kierunku powinny by¢ priorytetem. Wigksze nasilenie pandemii otyto$ci
wydaje si¢ mie¢ wyrazny zwigzek z przeprowadzanymi lockdown-ami w trakcie pandemii
COVID-19 co wskazuje na konieczno$¢ szukania coraz to lepszych sposobow pomocy
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osobom z nadmierng masg ciala w celu jej zmniejszenia 1 utrzymania na optymalnym
poziomie warto$ci BMI.

1.2. Otylosé jako choroba

Otylo$¢ stala si¢ w ostatnich dziesiecioleciach jednym z gltéwnych probleméw
zdrowia publicznego. Wiaze si¢ to ze zwigkszong zachorowalno$cig i $miertelnoscig. Jest
czynnikiem ryzyka rozwoju réznych schorzen, w tym choroby niedokrwiennej serca,
cukrzycy typu 2, nadci$nienia tetniczego, dyslipidemii, bezdechu sennego czy réznych
typéw nowotworow, w tym raka okre¢znicy, piersi, pecherzyka zétciowego, endometrium,
nerek 1 watroby (Vucenik i Stains 2012; Chrostowska i wsp. 2013; De Pergola i Silvestris
2013; De Lorenzo i wsp. 2019). W ostatnim czasie pojawia si¢ wiele doniesien o otytosci
jako czynniku ryzyku ciezkiego przebiegu zakazenia COVID-19 1 zwigkszonej
$miertelnosci u oséb otytych (Dietz i Santos-Burgoa 2020; Korakas i wsp. 2020; Sattar
I wsp. 2020).

Otylo$é jest opisywana przez Swiatowa Organizacje Zdrowia (WHO) jako nadmierne
gromadzenie si¢ tkanki tluszczowej, ktore moze zagraza¢ zdrowiu (WHO 2021).
Towarzystwo Obesity Society w swoim stanowisku z 2018 r. uznato otylo$¢ za chorobe
przewlekta (Jastreboff i wsp. 2019). Etiologia choroby jest zwigzana gltownie
z nieprawidtowymi zachowaniami zywieniowymi. Jest to skorelowane z dodatnim bilansem
energetycznym, w ktorym ilo$¢ dostarczanej energii z pozywieniem jest wigksza niz
wydatek energetyczny organizmu, powodujac niezamierzony przyrost masy ciala
(O’Hill 1 wsp. 2010). Jednakze otyto$¢ moze réwniez wystepowac jako wtdrna przyczyna
choréb o podlozu genetycznym, choréb podwzgoérza lub chordb endokrynologicznych
(Wright i wsp. 2012; Van der Valk i wsp. 2019). Mozna takze rozpozna¢ otyto$¢ jatrogenna,
najczesciej wywolang lekami (Kumar i Aronne 2020).

Niezamierzonemu przyrostowi masy ciala sprzyja dodatni bilans energetyczny, ktory jest
spowodowany zwigkszonym spozyciem zywnosci, zmniejszonym poziomem aktywnosci
fizycznej lub obydwoma wymienionymi czynnikami. Nadmierne spozycie zywnosSci jest
konsekwencja wzmozonego odczuwania glodu lub zmniejszonego uczucia sytosci.
Na struktury podkorowe mozgu kontrolujace apetyt wplywaja czynniki srodowiskowe, takie
jak dostepnos¢ zywnosci, dostepnos¢ produktow o duzej wartosci energetycznej, smak,
marketing, reklama okreslonych rodzajow zywnos$ci (Abdelaal 1 wsp. 2017). Chociaz
patologia otylo$ci jest rbwniez powigzana z pewnym stopniem podatnosci uwarunkowane;j
genetycznie. Podobne czynniki genetyczne uczestnicza w rozmieszczeniu tkanki
tluszczowej w ciele, ogdlnym jego sktadzie 1 odktadaniu si¢ thuszczu trzewnego po okresie
nadmiernego spozycia pokarmu (Poveda i wsp. 2016).

Adipozopati¢ uznaje si¢ za przyczyne otylosci pierwotnej. Definiuje si¢ ja jako zaburzenia
anatomiczne i/lub funkcjonalne tkanki thuszczowej, ktorych nastepstwem sg nieprawidtowe
reakcje endokrynologiczne 1 immunologiczne (Bays 2014). Otylos¢ trzewna, przerost
adipocytow oraz wydzielanie leptyny 1 mediatorow prozapalnych przez tkanke tluszczowa
podtrzymuja stan adipozopatii. Zmiany metaboliczne 1 hormonalne przyczyniaja si¢ do
insulinoopornosci, ktora czgsto wystepuje u osob otylych (Cao 2014; Grant i Dixit 2015).
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Dlatego otyto$¢ moze prowadzi¢ do rozregulowania szlakéw metabolicznych. Obecno$¢
bialek prozapalnych moze wywota¢ ogolnoustrojowy stan zapalny o niskim stopniu
nasilenia (Tchkonia i wsp. 2013). Zaburzenie homeostazy metabolicznej przyczynia si¢ do
rozwoju miazdzycy, nadci$nienia tetniczego, dyslipidemii, cukrzycy typu 2,
hiperandrogenemii (Longo i wsp. 2019).

Nadmiar lipidow magazynowany jest glownie w postaci podskornej tkanki thuszczowej.
Trzewna tkanka thuszczowa stanowi dodatkowy ich magazyn (Alexopoulos i wsp. 2014).
Trzewna tkanka tluszczowa ma silniejszy zwigzek z wystepujacymi zaburzeniami
metabolicznymi u 0s6b otytych niz podskdrna tkanka thuszczowa (Liu 1 wsp. 2018). Tkanka
thuszczowa zlokalizowana wokot nerek moze prowadzi¢ do zwigkszonego ucisku nerek, co
skutkuje podwyzszonym cisnieniem krwi. Dlatego u oséb otytych czesto obserwuje sie¢
nadci$nienie tetnicze (Hall i wsp. 2014). Powigkszenie tkanek migkkich gardta moze
zaburza¢ funkcje drég oddechowych, prowadzac do obturacyjnego bezdechu sennego
(Heymsfield i Wadden 2017). Podwyzszone ci$nienie $roédbrzuszne wywotane przez
trzewng tkanke thuszczowa ma szkodliwy wplyw na przetyk, powodujac chorobe refluksowa
zotadkowo-przetykowa lub przelyk Barretta (El-Serag i wsp. 2014). Nadmierna masa ciala
powoduje takze mechaniczne obcigzenie stawodw, stad zwigkszone ryzyko choroby
zwyrodnieniowej stawow u osob otytych (King i wsp. 2013).

1.3. Farmakologiczne leczenie otylosci

Jezeli zapobieganie otyloSci zawodzi, konieczne jest leczenie. Kilka strategii
leczenia moze pomdéc w zmniejszeniu nadmiernej masy ciata i zmniejszeniu ryzyka
konsekwencji zdrowotnych otytosci. Do najczestszych strategii leczenia otylo$ci zalicza si¢
modyfikacje diety, zwickszenie aktywnos$ci fizycznej, farmakoterapi¢, a w niektérych
przypadkach takze leczenie operacyjne. Wytyczne europejskie wskazuja, ze celem leczenia
otylosci nie powinno by¢ skupianie si¢ wylacznie na redukcji masy ciata (a tym samym
wartosci BMI). W walce z otyloscig nalezy uwzgledni¢ zmiany w skladzie ciata, a takze
zmniejszenie obwodu talii. Glowny nacisk nalezy potozy¢ na utrzymanie aktualnej masy
beztluszczowej przy jednoczesnym zmniejszeniu masy thuszczowej. Ponadto do celow
leczenia powinna naleze¢ takze poprawa jakos$ci zycia 1 ogélnego dobrostanu osob otytych
(Yumuk i wsp. 2015).

Wytyczne NICE (2014) (z ang. National Institute for Health and Care Excellence) zalecaja
rozwazenie interwencji farmakologicznej, jesli oceniano wczesniej podejscie do diety,
¢wiczen fizycznych 1 stylu zycia. Europejskie Towarzystwo Badan nad OtyloScig zaleca
farmakoterapie otytosci u 0s6b z BMI > 30 kg/m2 lub BMI > 27 kg/m2 z wspdtistniejaca
choroba zwigzang z otylosciag (Yumuk i1 wsp. 2014). Leki nalezy wlaczy¢ do leczenia
otytosci, jesli w przeszio$ci wystgpita nieudana, klinicznie nie znaczace zmniejszenie masy
ciata (<5% catkowitej masy ciata) oraz w celu utrzymania zredukowanej masy ciala
(Alamuddin i wsp. 2016). W Unii Europejskiej dopuszczone sg trzy leki: Orlistat, Liraglutyd
1 Naltrekson SR/bupropion SR (May i wsp. 2020). Orlistat jest inhibitorem lipazy, ktory
zmniejsza wchtanianie thuszczow w jelicie cienkim o okoto 30%. W badaniach klinicznych
zaobserwowano redukcje masy ciata $rednio o okoto 3,8 kg w stosunku do placebo
(Bray i wsp. 2016). Czgstymi dziataniami niepozadanymi leku sg zaburzenia jelitowe, takie
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jak ttusty stolec, biegunka, wzmozona defekacja i dyskomfort w jamie brzusznej (Pi-Sunyer
i wsp. 2015; Babenko i wsp. 2019; Tran i wsp. 2017). Liraglutyd jest jednym z agonistow
receptora glukagonopodobnego peptydu-1 (GLP-1). W Stanach Zjednoczonych dostepnych
jest obecnie pig¢ agonistow receptora GLP-1: eksenatyd, liraglutyd, albiglutyd, dulaglutyd
i liksysenatyd (Chadda i wsp. 2021; Billes i wsp. 2014; Daugherty i wsp. 2012).
W ostatnich lata wprowadzona sg kolejne leki w leczeniu otytosci.

1.4. Interwencje online ukierunkowane na normalizacj¢ masy ciala

Wraz z szybkim rozwojem aplikacji internetowych i modelu $wiadczenia opieki
zdrowotnej on-line, restrukturyzacji ulegaja takze konsultacje z zakresu dietetyki
(Bailly i wsp. 2021). Niemaly wplyw miala takze pandemia COVID-19, przez ktora czgsé
ustug poradnictwa dietetycznego przeniosta si¢ do sektora on-line (Stanton i wsp. 2020).
Co wigcej, ostatnie badania przeprowadzone w czasie pandemii COVID-19 w Polsce
1 innych krajach wskazuja, ze w okresie izolacji w badanych grupach doszto do zwickszenia
masy ciata (Bhutani i Cooper 2020; Di Renzo i wsp. 2020). Biorac to pod uwage wydaje
sig, ze poradnictwo zywieniowe on-line jest dobrym rozwigzaniem. Telemedycyna to
$wiadczenie ustug opieki zdrowotnej z wykorzystaniem technologii informacyjno-
komunikacyjnych, gdy pracownik stuzby zdrowia i pacjent nie znajduja si¢ w tym samym
miejscu. Telemedycyna wykorzystuje transmisje danych, informacji medycznych,
niezbednych do profilaktyki, leczenia i monitorowania stanu zdrowia pacjenta (Hutchesson
iwsp. 2021). Bazujac na badaniach i praktyce, dietetycy zaczynaja odchodzi¢ od konsultacji
w gabinecie do formy konsultacji on-line z wykorzystaniem aplikacji mobilnych i stron
internetowych. Jest to o tyle istotne, ze globalny problem rozwoju otylo$ci wymaga
interwencji, ktore mozna wdrozy¢ na duza skale i beda one fatwo dostepne dla pacjenta.
W ostatnich latach wzrosta tendencja do wdrazania technologii internetowych do
wykrywania chordb, zapobiegania, leczenia i promocji zdrowia (Pagoto i wsp. 2012).
E-zdrowie, czyli zdrowie elektroniczne, definiuje si¢ jako ,,wykorzystanie technologii
informacyjno-komunikacyjnych, w szczegoélnosci Internetu, w celu poprawy zdrowia
1 opieki zdrowotnej” (Eng 1 wsp. 2001). Dzigki technologii internetowej dietetycy moga
skutecznie gromadzi¢ dane pacjentow, opracowywac plany zywieniowe, komunikowac si¢
z pacjentami i monitorowac efekty interwencji dietetycznych (Probst i wsp. 2012 Six 1 wsp.
2010; Beasley i wsp. 2008). Umieszczenie tych informacji na jednej platformie internetowej
zwigksza §wiadomos$¢ pacjentow w zakresie Zywienia, zapewnia szybka informacj¢ zwrotng
w relacji pacjent-dietetyk lub umozliwia wprowadzenie zmian w diecie w oparciu
o zindywidualizowane zalecenia specjalisty (Donald i Franklin 2009). IDiet WL
(z ang. IDiet Weight Loss) to komercyjny program odchudzania. Przeanalizowano dane od
644 o0sob zapisanych do 11-tygodniowego programu grupowego skupiajgcego si¢ na
redukcji nadmiernej masy ciata. Program byt realizowany w formie cotygodniowych,
godzinnych spotkan grupowych, ktore obejmowaty edukacje zywieniowa, kontrole masy
ciata, wsparcie i dyskusje. Uczestnicy mieli mozliwo$¢ komunikowania si¢ z uczestnikami
i liderem oraz zamieszczanie swoich pomiarow na stronie internetowej. Dane do analizy
zebrano z programoéw prowadzonych w miejscu pracy, indywidualnie tworzonych grup lub
wideokonferencji online. Srednie poczatkowe BMI uczestnikow wynosito 32,4 + 7,1 kg/m2.
Badanie wykazato, Zze uczestnicy wideokonferencji, osoby starsze i osoby rejestrujagce si¢
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samodzielnie w grupach, czesciej zglaszaly swoje wyniki. Po 11 tygodniach $rednie
zmniejszenie masy ciala wyniosta 7,4 kg, a 74% uczestnikow osiggne¢to jej zmniejszenie
0 5% 1 wiecej. Uczestnicy badania odnotowali znaczng kliniczng redukcj¢ nadmiernej masy
ciata, co zacheca do szerszego wdrozenia programu iDiet zar6wno w trybie stacjonarnym,
jak 1 za posrednictwem Internetu (Das SK 1 wsp. 2017).

Batsis 1 wspotpracownicy (2021) w badaniu obserwacyjnym zbadali skuteczno$¢
internetowych interwencji zdrowotnych i zywieniowych u 0sob starszych. Gtownym celem
badania byta ocena akceptowalnos$ci i wykonalnos$ci internetowych metod interwencyjnych
w zakresie kontroli masy ciata u oséb starszych z otytoscia. Do badania wiaczono 142 osoby,
ktore ukonczyty 65. rok zycia i mieszkaly w osrodku socjalnym. Czas trwania badania
wynosit 6 miesiecy (od pazdziernika 2018 r. do maja 2019 r.). Uczestnicy badania mieli BMI
rowne lub wicksze niz 30 kg/m2. Interwencja polegata na cotygodniowych wideo
konsultacjach z dietetykiem, obejmujgcych terapi¢ behawioralng i ograniczenie wartos$ci
energetycznej diety. Dodatkowo uczestnicy dwa razy w tygodniu brali udziat w zajeciach
ruchowych z fizjoterapeutami, ktore rowniez odbywaty si¢ on-line (wideo konsultacje).
Uczestnicy badania uzywali urzadzenia ,,Fitbit Altra HR” do monitorowania aktywnosci.
Po 6 miesigcach interwencji zaobserwowano $rednie zmniejszenie masy ciata wynoszace
4,6 +/- 3,5 kg. W zakresie sprawnosci fizycznej poprawe odnotowano m.in. w zakresie
siedzenia 1 wstawania. Uzyskane wyniki wskazuja, ze interwencja internetowa oparta na
technologii majaca na celu poprawe stanu zdrowia (zmniejszenie nadmiernej masy ciata)
jest akceptowalna 1 mozliwa w przypadku starszych osob dorostych z otyloscia. Uzyskano
zarowno zmniejszanie masy ciatla jak 1 poprawg¢ wydolnosci fizycznej. Skutecznosé
1 wykonalno$¢ poradnictwa dietetycznego za pomoca aplikacji przetestowali takze
szwajcarscy badacze. W oparciu o technologie opracowang przez firme¢ Ovia dla dietetykow,
stuzagca prowadzeniu poradnictwa dietetycznego dla pacjentow z nadwaga i1 otyloscia,
wykonano badanie z udzialem 36 kobiet 1 7 me¢zczyzn. Po calym okresie interwencji
(12 tygodni) zaobserwowano istotne statystycznie rdznice (zmniejszenie) w zakresie
mediany zmiany masy ciala, BMI i obwodu talii. Nastgpila takze poprawa nawykow
zywieniowych polegajaca na zwigkszeniu czestotliwos$ci spozywania warzyw, owocOw
1 $niadania oraz zmniejszeniu czg¢stotliwosci spozywania stodyczy, ttuszczéw 1 alkoholu
(Hutchesson i wsp. 2015).

W metaanalizie przeprowadzonej przez Beleigoli i wspotpracownikow (2019) oceniono
skuteczno$¢ interwencji zdrowotnych realizowanych on-line w poréwnaniu z interwencjami
nie wykorzystujagcymi technologii internetowej w zakresie zmniejszenia masy ciala i zmiany
stylu zycia u os6b z nadwagg 1 otyloscig. Do analizy wlaczono jedenascie badan, ktoére
wykazaly, ze zmiany masy ciala i BMI r6znig si¢ w przypadku poradnictwa on-line i off-
line. Interwencje on-line doprowadzity do wiekszej krotkoterminowej redukcji masy ciata,
ale nie do dlugoterminowej redukcji masy ciata. Problemem w ocenie byta jednak
heterogeniczno$¢ badan. Wskazano takze, Zze zaangazowanie pacjentdw jest jednym
z problemoéw interwencji prowadzonej on-line (Yang i wsp. 2021).

Do podobnych wnioskéw doszli w 2021 r. badacze oceniajacy skuteczno$¢ odchudzania
podczas interwencji on-line w roznych krajach — Stanach Zjednoczonych, Wielkiej Brytanii
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I Irlandii, Kanadzie, Australii i Nowej Zelandii. Po 16 tygodniach prowadzonej interwencji
masa ciata uczestnikow badania zmniejszyta we wszystkich regionach od 3% do 3,7%.
Badacze znalezli takze wstgpne potwierdzenie zatozenia, ze internetowe interwencje
zywieniowe opracowane w jednym kraju moga by¢ stosowane na catym $wiecie w réznych
krajach, pomimo ro6znic w podejsciu do zywnosci 1 aktywnosci fizycznej (Bailly 1 wsp.
2021).

Wazng role w efektywnosci redukcji nadmiernej masy ciala odgrywa takze wsparcie
spoteczne. Simpson i wspotpracownicy (2020) zbadali skutecznos$¢ interwencji opartej na
wykorzystaniu aplikacji, sieci internetowej i wsparcia spotecznego u otylych dorostych
w celu utraty nadmiernej masy ciata. Do badania wiaczono 109 oséb z BMI >30kg/m2,
73 osoby w grupie interwencyjnej i 36 0sob w grupie kontrolnej. Skupiono si¢ na ocenie
3 glownych parametrow — BMI, diety i aktywnosci fizycznej. Grupa interwencyjna miata
dostep do aplikacji HelpMeDolt! i1 strony internetowej przez 12 miesiecy. Na stronie
internetowej zamieszczono, oparte na dowodach naukowych, informacje na temat redukcji
nadmiernej masy cial, wyznaczania celow i monitorowania, a takze porady dotyczace
korzystania ze wsparcia spotecznego ze strony krewnych. Natomiast aplikacja data
uczestnikom mozliwo$¢ wyznaczania celow w zakresie redukcji masy ciala, monitorowania
postepOw 1 zapraszania ludzi do ich wsparcia. Grupa kontrolna otrzymata broszure
dotyczaca zdrowego stylu zycia. Wszyscy uczestnicy mieli dostep do innych dostepnych
zrédet wiedzy na temat zmian w stylu zycia lub wsparcia. Dane po 12-miesiecznej
interwencji wykazaty, ze aplikacja HelpMeDolt promowata wsparcie spoteczne na rzecz
redukcji masy ciata. Wsparcie i monitorowanie postgpow byly kluczowymi elementami dla
uczestnikow badania. 61% celow postawionych przez uczestnikéw w aplikacji zostato
zrealizowanych. Srednia procentowa redukcja masy ciata w grupie interwencyjnej wyniosta
-3,2%, a w grupie kontrolnej -2,3%. Badanie wskazalo, ze nowatorska interwencja wsparcia
spotecznego w postaci aplikacji 1 strony internetowej moze promowac dazenie do
prawidtowej sylwetki oraz jest wykonalna i akceptowalna. Do podobnych wnioskow doszli
inni badacze testujgcy skutecznos$¢ internetowych interwencji zdrowotnych w zakresie
zachowan zdrowotnych. Zauwazyli duzy potencjat interwencji prowadzonych on-line
w zakresie zaangazowania i osiagnigcia wyznaczonych celow. Opracowywanie i ocena
interwencji on-line stwarza nowe wyzwania i nowe wersje starych wyzwan, ktore wymagaja
ulepszonych, a by¢ moze catkowicie nowych metod badawczych i ewaluacyjnych. Przyszle
analizy ekonomiczne dotyczace zdrowia musza rozpoznawa¢ i modelowaé zlozone
1 potencjalnie dalekosi¢zne koszty i1 korzysci interwencji cyfrowych (Michie 1 wsp. 2017).
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2. Cel i zakres pracy doktorskiej

Glownym celem pracy byto okreslenie wplywu roznego poziomu deficytu
energetycznego 1 treningu w domu na tempo redukcji masy ciala w interwencji
przeprowadzanej on-line w okresie 6 i 12 miesigcy

Celami szczegolowymi pracy byly:

- okreslenie tempa zmniejszenia masy ciala przy zastosowaniu 15% deficytu
energetycznego w okresie 12 miesigcy podczas interwencji dietetycznej on-line

- okreslenie zalezno$ci migdzy BMI, picig i wiekiem badanych a tempem zmniejszenia
masy ciata w interwencji 12 miesi¢cznej

- okreslenie tempa zmniejszenia masy ciala przy zastosowaniu 10, 20 1 25% deficytu
energetycznego w okresie 6 miesiecy podczas interwencji dietetycznej on-line

- okreslenie wptywu takich czynnikow jak wiek, BMI, stopien redukcji masy ciala, na
che¢ dalszej wspolpracy ukierunkowanej na dalsza redukcje masy ciala badanych po
wspotpracy 6 miesi¢czne;.

Zakres pracy obejmowal:

- zaprojektowanie dwoch badan trwajacych: 12 miesigcy (badanie obserwacyjne
prospektywne) 1 6 miesiecy (badanie interwencyjne);

- rekrutacje 0osob z nadmierng masg ciata;

- przeprowadzenie ankiet kwalifikujacych do badan;

- podziat uczestnikéw na grupy badawcze;

- przygotowanie indywidualnej diety i treningu dla kazdego uczestnika;

- regularne analizy raportow masy ciata oraz pomiaréw antropometrycznych;

- notowanie danych dotyczacych sposobu odzywiania si¢ badanych w okresie badania;
- weryfikacja checi na dalszg wspotprace dietetyczng po 6 miesigcach;

- opracowanie zgromadzonych danych i analiza statystyczna wynikow;

- zestawienie uzyskanych wynikow z wynikami innych badaczy;

- sformutowanie wnioskow.
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3. Hipotezy badawcze

Hipoteza 1: Interwencja on-line jest skutecznym narzedziem w odchudzaniu pacjentow
z nadwagg lub otytoscia.

Hipoteza 2: Deficyt energetyczny rzgdu 20% jest najbardziej efektywny pod katem tempa
zmniejszenia masy ciata w interwencji on-line trwajacej 6 miesigcy ukierunkowanej na
redukcj¢ nadmiernej masy ciala.

Hipoteza 3: Osoby z otylosScig >1 stopnia uzyskuja wigksze zmniejszenie masy ciata
wyrazone w kilogramach (warto$¢ bezwzgledna) i procencie masy ciata (warto$¢ wzgledna)
w poréwnaniu do 0sob z nadwagg i otytoscig 1 stopnia w interwencji z 15% deficytem
energetycznym trwajacej 12 miesigcy.

Hipoteza 4: Skuteczno$¢ prowadzenia on-line interwencji w celu redukcji nadmiernej masy
ciata jest podobna wsrod kobiet i mezczyzn.

Hipoteza 5: Osoby w roznym wieku uzyskujga podobne zmniejszenie masy ciata wyrazone
w procencie masy ciata (warto$¢ wzgledna) w wyniku prowadzonej on-line interwencji
majacej na celu redukcje nadmiernej masy ciata.

4. Material i metodologia
4.1. Grupy badawcze

W interwencji trwajacej 12 miesigcy (Interwencja I) do oceny zostato wiaczonych
720 oséb. W trakcie obserwacji 320 oséb zrezygnowato z interwencji bez podawania
przyczyny, dlatego ostatecznie obserwacji poddano 400 0sob (190 mezczyzn i 210 kobiet).
Badani byli w wicku od 19 do 55 lat o $rednim BMI 31,83 + 4,77 (min 25,1 max 51,8).
Liczba 0s6b z nadwaga tj. z wartoscig BMI miedzy 25 a 29,9 wynosita 161, 0sob z otytosciag
1 stopnia tj. z warto$ciag BMI miedzy 30 a 34,9 wynosita 135 a oséb z otyloscig Il stopnia
1 otyto$cia olbrzymig tj. z wartoscia BMI powyzej 35 wynosita 104.

W interwencji trwajacej 6 miesiecy (Interwencja II) do badania zrekrutowano 224 osoby.
Ostatecznie 180 0sob wypekhito protokot 1 zostato wlaczonych do analizy. 44 osoby zostaty
wykluczone ze wzgledu na brak checi kontynuowania badania, bez podania przyczyny.
Liczba mezczyzn i kobiety byla rowna i wynosita po 90 0séb. Srednie BMI wynosito
30,5 = 5,0 (min 21,3 max 49,2). Wéréd badanych bylo 86 oséb z wartoscia BMI
wskazujagcym na nadwage, 54 osoby miaty otyto$¢ 1 stopnia, pozostate 30 os6b miato
otytos¢ II stopnia lub olbrzymia.

Badania uzyskaty pozytywna opini¢ Komisji Etyki Badan z udzialem ludzi przy Instytucie

Nauk o Zywieniu Cztowieka SGGW nr 35/2021.

Kryteria wlaczenia do badania:

) Megzczyzni 1 kobiety

Wiek: 18-60 lat

Dostepnos¢ do komputera 1/lub telefonu z dostepem do Internetu
Brak kontuzji zwigzanych z uktadem ruchu

Brak przeciwwskazan lekarza do regularnej aktywnosci fizycznej
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Kryteria wykluczenia z badania:
) Niedoborowa masa ciata (BMI ponizej 18,50)
° Osoby ponizej 18. roku zycia lub powyzej 60. roku zycia

° Osoby ze zdiagnozowanymi zaburzeniami odzywiania, chorobami nerek (GFR <60)
° Osoby o szczegélnych potrzebach zywieniowych (np. dieta eliminacyjna
0 szczegOlnych potrzebach zywieniowych)

° Kobiety w cigzy lub karmigce piersia

° Osoby przyjmujace leki majace wplyw na tempo metabolizmu lub poczucie
faknienia

° Osoby ze zdiagnozowanymi chorobami psychicznymi

Doktadna charakterystyka grup w interwencji I zostata przedstawiona w tabeli 1 i tabeli 2,
a charakterystyka grup w interwencji Il zostala przedstawiona w tabeli 3.

Tabela 1. Charakterystyka osob na poczatku interwencji I z podziatem na grupy BMI

Nadwaga Otytos¢ 1 stopnia Otytos¢ 11 T I stopnia p
n= n= n=
161 135 104
Wariacja Kobiety=87 Kobiety =67 Kobiety =56 071
Megzczyzni=74 Mezezyzni =68 Mezczyzni =48 '
Srednia Mediana Srednia Mediana : . Mediana .
+SD (min-max) +SD (min-max) Srednia £5D (min-max) P
. 30 32 33
a b b
Wiek [lata] 31,9+3,01 (19-54) 342+72 (20-55) 34,7+7,7 (22-55) 0,001
1,74 1,75 1,72
Wozrost [cm] 1,74 £0,09 (155-2,02) 1,73 £0,09 (1,5-1,96) 1,72+0,8 (1,58-1,96) 0,44
. 82 97 115
a b c
Masa ciata [kg] 83,9+10,6 (63-118) 96,1 £ 11,1 (69-121.9) | 145+146° | g5 97egg) | 00001
27,7 31,7 37,1
2 a 1 b 1 c Il
BMI [kg/m?] 276 128 | 057 ey | 31811 (30-33.8) 38,4+3,5 (351518 | 00001
1694 2005 2250
a b c
PPM [kcal] 1745 +£231 (1323-2470) 1964 £269 (1465-2559) 2248 + 349 (1634-3108) 0,0001
1,6 1,4 1,4
a ' b y b '
PAL 1,57 +0,11 (1,3:2,0) 1,46 £ 0,13 (1,3-2,0) 1,39 +0,12 (1,2-1.8) 0,0001
2654 2842 3101
a b c
CPM [keal] 2741 £422° | qogyagney | 28675407 | 5101 40a0) | 3127462 | 5117.4603) | 00001
Ilo$¢ treningow w 3 3 3
tygodniu 3,18+0,72 (1-6) 3,23+0,86 (1-6) 3,2+0,96 1-7) 0,79
. . 60 60 60
Czas treningu [min] | 56,4 +17.3 (30-120) 56,8 £ 18 (30-120) 57,3+19,2 (30-120) 0,90
Czas treningdbw w 180 180 180
tygodniu [min] 179,8 + 70,3 (60-480) 1833 +78 (30-480) 188,8 +91,8 (30-600) 0,88

*Test Pearsona — ro6znice migdzy plcig
**Test Kruskalla Wallisa — test rang
a.b ¢ Test Kruskalla Wallisa — réznice miedzy grupami

22




Tabela 2. Charakterystyka osob na poczatku interwencji I z podziatem na 2 grupy plei

Mezczyzni Kobiety
Wariacja e Mediana = Mediana P
Srednia +SD . Srednia +SD .
(min-max) (min-max)
. 32 31
+ +
Wiek [lata] 33,43+£6,9 (19-55) 3441 +£7,45 (20-55) 0,48
1,80 1,68
+ +
Wzrost [cm] 1,80 £ 0,07 (157-2,02) 1,67 £0,06 (15-1.87) 0,00001
. 103 87
+ +
Masa ciata [kg] 103,6 £ 16 (64,8-156,8) 89,1 £14,8 (63-142) 0,00001
30,86 31
2 1
BMI [kg/m?] 31,9 +4,54 (25.1.48.9) 31,8 £4,98 (25.2.51.76) 0,54
2147 1695
PPM [kcal] 2156 310 (1360.3108) 1763 +251 (1323.2898) 0,00001
1,42 15
PAL 1,48 +0,15 (1.2-20) 1,49 0,14 (12.2.0) 0,07
3140 2592
PM [kcal 173 £41 2621 +31 1
CPM [keal] 3173410 (2230-4603) 621310 (1984-3921) 0.0000
Tlo$¢ treningdw w 3 3
- 13 +£0,82 1+0,84 ,01
ygodniu 3,13+0,8 @ 331+0,8 (L.6) 0,0
Czas treningu [min] 58,7+17,96 60 55+17,99 60 0,02
g = (30-120) : (30-120) ’
Czas treningdw w 180 180
+ +
tygodniu [min] 185819 (90-330) 18172767 (45-430) 059

*Test U Manna Whitneya

23




Tabela 3. Charakterystyka wszystkich 0s6b na poczatku interwencji II z podziatem na 3 grupy z réznym

deficytem
Deficyt 10% Deficyt 20% Deficyt 25% p
(n=58) (n=62) (n=60)
L Kobiety=29 Kobiety =31 Kobiety =30
Wariacja Mezczyzni=29 Mezczyzni=31 Mezczyzni=30 100
Srednia +SD M.Edlana Srednia +SD M.Edlana Srednia +SD M.edlana p**
(min-max) (min-max) (min-max)
. 34 33,5 33
+ + +
Wiek [lata] 34,27 3,01 (2150) 343+6,7 (21.48) 33,7+7 (21.50) 0,81
1,74 1,72 1,78
+ + +
Wzrost [cm] 1,73 +£0,1 (148-2,03) 1,73 +£0,08 (1,54-1,93) 1,75 +0,1 (1,57-1,95) 0,38
86,7 89,5 99,6
. :t a 1 j: a ’ :l: b 1
Masa ciata [kg] 90,3 +£22.2 (55-150) 90,1 £159 (56-134) 98,8 £20,7 (59,5-162,8) 0,02
28 29,2 31,8
2 + a + a ) L 5b ,
BMI [kg/m?] 29,6 £ 5,26 (21,3-45.3) 30,1 £4,49 (23,1-41.8) 31,9+5 (22,1-49.2) 0,005
99,5 99,5 104,5
. L ; n , n )
Obwod pasa [cm] 99,9+ 16,3 (71-140) 98,6 + 12,2 (70-127) 104,7+£ 15,3 (74-144) 0,06
Obwod bioder 102,5 104,5 112
+ a ' + a j + 120
[cm] 104,8 +12,7 (83-149) 105+11,9 (74-131) 110,8 £12 (82-144) 0,001
1908 1969 2191
+ 4867 + 3502 + 456P
PPM [kcal] 1988 + 486 (1210-3301) 1982 + 350 (1232-2948) 2173 +£456 (1309-3581) 0,02
1,42 1,43 14
+ + +
PAL 1,44 +0,14 (1.2-18) 1,42 +0,14 (12-1.9) 1,41 +£0,14 (12-1,9) 0,31
2698 2791 3045
+ + +
CPM [keal] 2848 + 655 (1869-4056) 2814 +507 (1920-3985) 3035+ 621 (1989-4300) 0,13
Ilo$¢ treningdbw w 3 3 3 3 3 3 i
tygodniu (3-3) (3-3) (3-3)
Czas treningu 60 60 60
+ + +
[min] 63,4+11,6 (60-65) 63,6 +10,4 (60-65) 64,6 +10,8 (60-65) 0,81
Czas treningdbw w 180 180 180
+ + +
tygodniu [min] 190,934 (175-190) 190,9+31 (170-185) 193,5 £ 32,4 (175-195) 0.85

*Test Pearsona — r6znice mi¢dzy picia
**Test Kruskalla Wallisa — test rang
b Test Kruskalla Wallisa — réznice miedzy grupami

4.2. Omowienie metodyki badan

Obydwa badania zostaly zaprojektowane zgodnie z metodg Respo, ktora polega na
indywidualnym dopasowaniu catego planu odchudzania, modelowania sylwetki, osiggnigcia
lepszego zdrowia i samopoczucia do potrzeb kazdego podopiecznego. Dietetyk tak dobiera
sposob dziatania, zeby byt maksymalnie dopasowany do pacjenta. Dieta indywidualnie
dobrana do preferencji smakowych pacjenta zwigksza stopien realizacji planu. Czas
potrzebny na wykonania positkow na caty dzien byt konsultowany z kazdym podopiecznym
1 dobierany tak by zwigkszy¢ szanse na realizacj¢ planu positkow przez dlugi czas. Pory
positkow jak 1 ich liczba nie byly sztywno wyznaczane przez dietetyka a responsywnie
negocjowane z pacjentem. Treningi dostosowane byly do mozliwosci kondycyjnych
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pacjenta, tego jaki sprzet posiadat (lub nie posiadal) i czasu jaki przeznaczat na aktywnos$¢
fizyczna. Kazdy trening opatrzony byt filmikiem instruktazowym, do ktorego pacjenci mieli
dostep w kazdym momencie wspotpracy. Wykonanie treningu jak i zjedzenie positkow
uczestnicy raportowali kazdego dnia wspodlpracy. Najczesciej osoby biorgce udziat
w badaniu trenowaly 3 razy w tygodniu po 60 minut. Treningi byly oparte na
wielostawowych ¢wiczeniach calego ciata dostosowanych do poziomu wytrenowania
1 mozliwosci pacjentow. Trzecim filarem metody jest opieka, ktora polega na cigglym
kontakcie on-line z dietetykiem za posrednictwem czatu on-line. Aby zwigkszy¢ mozliwos¢
kontaktu z dietetykiem pacjenci mogli do niego napisa¢ z kazdego urzadzenia
elektronicznego z dostgpem do Internetu. Ostatnim filarem metody sa nawyki. W celu
zmniejszenia efektu jojo przez caly okres wspotpracy z pacjentem stawia si¢ nacisk na
ksztattowanie poprawnych nawykow przez pacjentéw. W tym celu stuzy edukacja
zywieniowa oparta na codziennym zyciu pacjenta. Przez dlugi okres wspotpracy
z dietetykiem pacjenci uczestnicza w rdznego rodzaju spotkaniach towarzyskich, maja
zmniejszenie motywacji czy spotykaja ich zdarzenia losowe, ktore wplywaja na stopien
realizacji planu. Dzigki cigglej edukacji jak zachowac si¢ w tego rodzaju sytuacjach pacjenci
w zatozeniu moga w wigkszym stopniu realizowac plan zywieniowo-treningowy a przy tym
po zakonczeniu programu istnieje wigksza szansa na zachowanie tych nawykow na resztg
zycia (WHO 2024). Pod katem zawarto$ci witamin i sktadnikéw mineralnych dieta byta
zaprojektowana wedlug rekomendacji dla zdrowych dorostych wedlug zalecen norm
zywienia dla populacji Polski (Jarosz 2012; Jarosz 2017).

4.2.1. Narzedzia badawcze

Do badania uzyto nast¢pujacych narzgdzi badawczych:

Formularz zywieniowo-medyczny — zawieral pytania dotyczace wieku (data urodzenia),
masy ciata, wysokosci ciata, poziomu aktywnosci fizycznej, doswiadczenia treningowego,
stanu zdrowia, preferencji dotyczacych lubianych i nielubianych sktadnikoéw diety, ilosci
positkoéw, preferowanych por spozywania positkow, posiadanego sprzetu kuchennego oraz
preferowanych rodzajow positkow.

Profil pacjenta w systemie informatycznym — kazdy z pacjentow badania miat dostep do
swojego osobistego profilu na stronie internetowej, gdzie odnotowywal co dwa tygodnie
efekty wspotpracy z dietetykiem oraz swoje spostrzezenia na temat wspotpracy.

Aplikacja dietetyczna “Respo” - aplikacja ta stuzyla pacjentom do: komunikacji
z dietetykiem za pomocg czatu on-line, dodawania raportéw co 2 tygodnie, zapoznawania
si¢ z przygotowang dietg oraz planem treningowym.

4.2.2. Charakterystyka wykonywanego treningu

Badani w obydwu interwencjach wykonywali trening w domu z intensywnoscig
3 razy w tygodniu po okolo 60 min kazdy. Trening ten byl ulozony przez
wykwalifikowanego trenera fizjoterapeute, ktory dostosowywat ¢wiczenia fizyczne zawarte
w treningu do mozliwosci treningowych pacjentéw, biorgc pod uwage ich ewentualne
dysfunkcj¢ aparatu ruchu oraz preferencje. Trening opieral si¢ na angazowaniu wszystkich
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partii migsniowych tak, by w najwigkszym stopniu pobudzi¢ zuzycie energii podczas jego
trwania oraz by byl optymalnym bodZcem do utrzymania masy mig$niowej podczas
stosowania diety z deficytem energetycznym, ktéry moze negatywnie wplynag¢ na mase
tkanki mig§niowej. Sam trening opierat si¢ na ¢wiczeniach z obcigzeniem wlasnego ciala
takich jak: przysiad, wykroki, zakroki, pompki, odwrotne pompki, plank, martwy cigg na
jednej nodze, plank bokiem, rowerek, pies z gtowg w gorze, pajacyki i tym podobne.

4.2.3. Metody pomiaréw antropometrycznych

Pomiary antropometryczne wykonywane byly co 2 tygodnie w obydwu
interwencjach. Pomiaréw dokonywali sami pacjenci po uprzedniej edukacji. Edukacja
skupiata si¢ na doktadnym wskazaniu punktow ciala na wysokosci ktorych badani musieli
dokonywaé pomiaréw obwodow ciala. Wszystkie pomiary dokonywane byly w bieliznie,
w stanie na czczo w godzinach porannych. Obwod uda mierzono 20 cm nad goérnym
brzegiem rzepki. Obwdd bioder mierzono 3 c¢cm pod pepkiem, a obwod talii 3 cm nad
pepkiem os6b badanych. Wszystkie obwody ciata oraz wysoko$¢ ciata byly mierzone
z doktadnoscig do 0,1 cm za pomoca taSm miarowych z certyfikatem CE spetniajacych
wymogi w zakresie urzagdzen medycznych. Kazdy pomiar pacjenci wykonywali dwukrotnie,
a notowana byta warto$¢ srednia pomiaré6w. Mase ciata mierzono za pomocg wag z atestem
CE co sprawdzano w momencie kwalifikacji pacjentoéw do badania.

W celu ustalenia prawidlowej masy ciala uzyto wskaznika BMI, zwanego takze
wskaznikiem Queteleta II, bedacy wynikiem podzielenia masy ciata (wyrazonej
w kilogramach) przez wzrost do kwadratu (wyrazony w metrach kwadratowych).
Przedstawiona ponizej skala pozwala na przyporzadkowanie wartosci wskaznika BMI do
odpowiedniego zakresu wedtug klasyfikacji WHO (2020):

< 18,50 = niedowaga

18,50-24,99 = warto$¢ prawidtowa
25,00-29,99 = nadwaga

30,00-34,99 = otytos¢ I stopnia
35,00-39,99 = otytos¢ II stopnia

> 40 = otytos¢ III stopnia (olbrzymia).

4.2.4. Metoda okreslania zapotrzebowania energetycznego badanych i ustalanie
wielkosci deficytu energetycznego

W interwencji [ warto$¢ energetyczna diety zostala pomniejszona o 15% wzgledem
zapotrzebowania organizmu, ktore zostato ustalone na podstawie podstawowej przemiany
(PPM) materii oszacowanej za pomocg wzoru Harrisa i Benedicta z uwzglednieniem
wskaznika aktywnosci fizycznej (PAL) wedle rekomendacji Instytutu Zywnosci i Zywienia
(Jarosz 2012; Jarosz 2017). Poziom aktywnos$ci fizycznej szacowany byt na podstawie
kwestionariusza opublikowanego przez Johansson’a i Westerterp’a (2008). W toku
interwencji zywieniowe] warto$¢ energetyczna diety mogta by¢ zmniejszona w wyniku
zaobserwowania braku redukcji masy ciata lub zwigkszenia masy ciala na przestrzeni czasu
minimum 4 tygodni. Pierwszym dzialaniem w przypadku braku efektow diety byta kontrola
zalozen diety oraz aktywnosci fizycznej. Szczegodly protokotu korygowania warto$ci
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energetycznej diety oraz wielkosci aktywnosci fizycznej zostat opisany na schemacie 2.
Wspotczynnik PAL oscylowal u 0s6b badanych migdzy 1,2 a 2.

[ Warto$¢ energetyczna diety ]

[ Ustalona catkowita przemiana materii (CPM) ]
,
[ -15% CPM ]
v
[ Monitorowanie postepow ]

v v
[ Brak efektu ] [ Zmniejszenie masy ciata ]

¥ v
/ . _ \ [ Kontynuacja planu ]

Weryfikacja przestrzegania

planu ‘

lub

-5% CPM

\_ /

Rycina 1. Protokot korygowania warto$ci energetycznej diety w czasie trwania catej interwencji zywieniowe;j.

) Koniec interwencji po 12

miesigcach

W interwencji II warto$¢ energetyczna diety zostata pomniejszona o 10%, 20% lub
25% wzgledem calkowitego zapotrzebowania energetycznego organizmu, ktére zostato
ustalone na podstawie podstawowe] przemiany materii oszacowanej za pomocg wzoru
Harrisa i Benedicta z uwzglednieniem wskaznika aktywnosci fizycznej (PAL) wedle
rekomendacji Instytutu Zywno$ci i Zywienia (Jarosz 2012; Jarosz 2017) oraz poziomu
aktywnosci fizycznej oszacowanego na podstawie kwestionariusza opublikowanego przez
Johansson’a i Westerterp’a (2008). W toku interwencji zywieniowej nominalna warto$¢
energetyczna diety byta zmniejszana co 6 tygodni, wraz z postgpujacym zmniejszaniem si¢
masy ciata badanych. Co 6 tygodni u badanych obliczano ponownie podstawowa przemiang
materii, okreslano poziom aktywnos$ci fizycznej 1 wyliczano na tej podstawie catkowite
zapotrzebowanie energetyczne, ktore nastepnie zmniejszono o wczesniej zatozony deficyt
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energetyczny u danej osoby. Protokoét ten zostal wdrozony z uwagi na zmniejszanie si¢ PPM
u 0sOb badanych w wyniku zmniejszania masy ciata.

4.2.6. Charakterystyka stosowanej diety

W obydwu interwencjach udziat weglowodandéw w diecie zostat ustalony na 50-55%
wartosci energetycznej diety, w tym cukry dodane do 10%. Udziat energii z tluszczow
stanowil 25-35% wartoS$ci energetycznej diety a podaz biatka zostata ustalona na 1,6g na kg
masy ciala (Roseland 1 wsp. 2001). Podaz witamin oraz sktadnikéw mineralnych zostata
zrealizowana na podstawie norm dla populacji Polskiej (Jarosz 2012; Jarosz 2017).
Uczestnicy badania otrzymywali 7 dniowy jadlospis dostosowany indywidualnie do
preferencji smakowych, ktory w miare uptywu czasu byl modyfikowany, przy utrzymaniu
zalozen diety, aby zminimalizowa¢ che¢ rezygnacji z badania przez uczestnika. Dieta zostala
zbilansowana na podstawie programu majgcego baze produktow i potraw Instytutu
Zywnoéci i Zywienia (Jarosz 2012; Jarosz 2017) oraz Departamentu Rolnictwa Standéw
Zjednoczonych (USDA 2024). Wszyscy badani suplementowali w okresie diety 2000 1U
witaminy D. W tabeli 4 przedstawiono charakterystyke diety badanych oséb.

Tabela 4. Generalna charakterystyka diety.

Parametr Wartos¢
Interwencja I: 85% CPM
Warto$¢ energetyczna diety [%]
Interwencja I1: 75%/80%/90% CPM
Bialtko [g/kg masy ciata] 1,6
Thuszcze ogotem [%] 25-35% warto$ci energetycznej diety
Weglowodany [%] 50-55% wartosci energetycznej diety
Btonnik [g] 30-40

Nasyconej kwasy tluszczowe [%] <5% wartosci energetycznej diety
Jednonienasycone kwasy thuszczowe [%] 14-26% wartosci energetycznej diety

Wielonienasycone kwasy thuszczowe [%] 4-6% wartosci energetycznej diety

CPM - Calkowita przemiana materii
4.2.7. Kontrola uczestnikow w trakcie badania

W trakcie interwencji pacjenci korzystali z aplikacji “Respo” w ktorej notowali
spozyte positki z diety oraz swoje ewentualne odstepstwa pod postacia spozytych positkéw
poza dieta. Sami badani byli tez zache¢cani do statej komunikacji na czacie w aplikacji
w razie jakichkolwiek pytan czy niejasnosci, co miato na celu zminimalizowanie odstepstw
od protokotu do minimum. Oprécz kontroli ilo$ci spozytej zywnosci (wartosci energetycznej
diety) kontroli podlegato rowniez ilo$¢ spozytych plynéw oraz liczba wykonanych krokow.
Parametry te byly notowane w aplikacji przez pacjentdw. Pacjenci byli zachg¢cani do
spozywania glownie wody, kawy bez dodatkow, herbaty czy innych naparéw ziotowych.
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Napoje zawierajace dodatek cukru lub innych dodatkéw réwniez byly odnotowywane
w dzienniku zywieniowym pacjentdw, aby monitorowac ilos¢ dostarczanych kalorii przez
caly okres badania.

4.2.8. Analiza statystyczna wynikow

Opracowanie statystyczne wynikoOw zostalo przeprowadzono stosujgc pakiet
STATISTICA 13.3 PL (TIBCO Software Inc. (2017), Statistica (data analysis software
system), version 13.(http://statistica.io.). Wyliczono podstawowe statystyki opisowe dla
danych o charakterze iloSciowym oraz z wykorzystaniem tabel wielodzielczych
(kontyngencji) wyznaczono rozktady cech jako$ciowych. Istotno$¢ réznic w rozktadach
cech jakosciowych badano stosujac w polaczeniu z tabelami wielodzielczymi test chi?.
Ze wzgledu na odrzucenie dla wigkszo$ci analizowanych zmienny przez test W Shapiro-
Wilka hipotezy o normalno$ci rozktadow oraz wyrazenie znacznej czg$ci zmiennych
w skalach porzadkowych w badaniu zastosowano testy nieparametryczne - test U Manna-
Whitneya (z poprawka na ciggtosé), test kolejnosci par Wilcoxona oraz ANOVA - Kruskala-
Wallisa lub Friedmana z testami post hoc stosujac je odpowiednio. Dla catego badania
statystycznego przyjeto jako graniczny dla odrzucenia hipotezy zerowej poziom p < 0.05.

5. Omowienie wynikow prac badawczych i dyskusja nad nimi

5.1. Publikacja Il: Effectiveness of a 12-Month Online Weight Reduction
Program in Cohorts with Different Baseline BMI — A prospective Cohort
Study

Publikacja 2: Wozniak, J.; Garbacz, K.; Wojciechowska, O.; Wrzosek, M.; Wlodarek,
D. Effectiveness of a 12-Month Online Weight Reduction Program in Cohorts with
Different Baseline BMI — A prospective Cohort Study. Nutrients. 2022, 14, 3281.

(Syntetyczne omdwienie publikacji).

Celem badania byta ocena wptywu 15% deficytu energetycznego na tempo redukc;ji
masy ciata na przestrzeni 12 miesi¢cy oraz ocena wplywu poczatkowej wartosci BMI na
tempo tej redukcji w tym samym okresie. Dodatkowym celem byto sprawdzenie czy tempo
redukcji masy ciata jest state w kolejnych miesigcach trwania badania. W tym celu skupiono
si¢ na wyrazeniu redukcji masy ciata w kilogramach, czyli wartosciach bezwzglednych oraz
w procencie poczatkowej masy ciata, czyli w wartosciach wzglednych.

5.1.1. Charakterystyka wszystkich uczestnikow badania ogélem na poczatku badania

Bezposrednio przed rozpoczeciem interwencji zywieniowe] srednie BMI 0sob
bioracych udzial w programie zywieniowym wynosito 31,83 £ 4,77 kg/m2. Sredni wiek
wynosit 33,42 + 7,20 z kolei wysokos¢ ciala 1,73 + 0,09 metra. Aktywno$¢ fizyczna
wyrazona wspolczynnikiem PAL byta na umiarkowanym poziomie i wynosita 1,49 + 0,15.
Szczegdlowa charakterystyke ogdtu oséb biorgcych udziat w obserwacji bez podziatu na
grupy BMI przedstawia tabela 5.
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Tabela 5. Charakterystyka osob na poczatku interwencji bez podzialu na grupy w interwencji .

Cata grupa n=400, Kobiety=210, M¢zczyZzni=190
Srednia Srednia + SD M_edlana
(min-max)
Wiek [lata] 33,42 +7,20 52
’ ’ (19-55)
1,73
+
Wzrost [cm] 1,73 £0,09 (150-2,02)
Masa ciata [kg] 95,99 + 17,01 %
sa ¢ £ ’ ’ (63-156,8)
30,9
2 + !
BMI [kg/m?] 31,83 +£4,77 (25,1-51,7)
1911
+
PPM [kcal] 1950,1 + 342 (1323-3108)
1,5
+
PAL 1,49 +£0,15 (1.2-2.0)
2837
+
CPM [Kkcal] 2883,9 +£454,1 (1984-4603)

BMI — body mass index., PPM - podstawowa przemiana materii, PAL — wspotczynnik aktywnosci fizycznej, CPM — catkowita przemiana
materii.

Liczba oséb w grupach po podziale ze wzgledu na kategorie BMI wyniosta kolejno:
161 o0s6b w grupie z nadwaga, 135 0s6b w grupie z otyloscig I stopnia oraz 104 oséb
w grupie z otytoscig II 1 III stopnia. Wszystkie grupy BMI zawieraly r6zna liczbe kobiet
1 mezczyzn, jednak réznica ta nie byla istotna statycznie (p=0,71) (tabela 1). Osoby
z nadwagg byly istotnie miodsze (31,9 + 3,01 lat) od oséb z grup z otyloscia (otytos¢ I
stopnia - 34,2 + 7,2 lat i otylos¢ II i III stopnia 34,7 £ 7,7 lat). Wszystkie grupy
charakteryzowaly si¢ podobng wysokoscig ciata, iloscia wykonywanych treningow
w tygodniu, czasem jednej jednostki treningowe;j i czasem spedzonym na treningu w ciggu
tygodnia. Srednie BMI w grupie z nadwaga wyniosto 27,6 + 1,28 kg/m2 w grupie z otytoscia
I stopnia 31,8 + 1,1 kg/m2 a grupie z otytoscig II 1 III stopnia 38,4 + 3,5 kg/m2. Osoby
z nadwaga wykazywatly istotnie wigksza (p=0,0001) aktywno$¢ fizyczng sprowadzong do
wspotczynnika PAL, ktory wynidst w tej grupie 1,57 + 0,11. Z kolei osoby z obydwu grupy
z otyloscig wykazywaty mniejsza aktywnos¢ fizyczng - PAL w grupie otytos¢ I stopnia
wynosit 1,46 + 0,13 1 w grupie otyto$¢ Il 1 III stopnia wynosit 1,39 + 0,12 (tabela 1).

5.1.2. Charakterystyka uczestnikow badania w poszczegolnych zakresach BMI w
trakcie oraz po zakonczonej interwencji dietetycznej z uwzglednieniem tempa
redukcji masy ciala

W ciaggu 12 miesigcznej interwencji zywieniowej osoby z nadwagg zredukowaty
srednig mase ciala z 83,9 + 10,6 kg do 70,1 + 10,2 kg co wigzalo si¢ ze wzglednym
zmniejszeniem masy ciala na poziomie 16,6 %. W kolejnych miesigcach obserwacji
(z miesigca na miesiac) redukcja masy ciata jaka odnotowano w badanej grupie byla istotna
statystycznie (p=0,0001) i wynosita miedzy 2,1 % a 1,1 % w kazdym miesigcu co w miarach
bezwzglednych wynosito miedzy 1,7 kg a 0,6 kg. W grupie osob z otyloscia I stopnia
zaobserwowano zredukowanie masy ciata ze $rednio 96,1 + 11,1 kg do 81,1 + 12,4 kg co
wigzalo si¢ ze wzglednym zmniejszeniem masy ciata na poziomie 15,7 %. Z miesigca na
miesigca réwniez zmniejszenie masy ciata jaki odnotowano w tej podgrupie bylo istotne
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statystycznie (p=0,0001) i wynosito migdzy 1,9 % a 0,5 % w kazdym miesigcu co w miarach
bezwzglednych wynosito miedzy 2,2 kg a 0,4 kg. W grupie z otytoscig II i III stopnia
odnotowano zmniejszenie $redniej mase ciata z 114,5 + 14,6 kg do 96,8 + 14,6 kg co wigzato
si¢ ze wzglednym zmniejszeniem masy ciala na poziomie 15,4%. Z miesigca na miesigc
zmniejszenie masy ciata jaki odnotowano w grupie byto istotne statystycznie (p=0,0001)
1 wynosil miedzy 2,3 % a 0,9 % w kazdym miesigcu co w warto$ciach bezwzglednych
wynosito migdzy 3,0 kg a 0,8 kg. Roznice w tempie redukcji masy ciata w poszczegdlnych
miesigcach zanotowano w miesigcu 2,6,8,9,10,11 i 12 — doktadne r6znice migdzy grupami
przedstawiono w tabeli 6. Podsumowujac efekty stosowania 12 miesi¢cznego programu
redukcji nadmiernej masy ciata we wszystkich 3 grupach odnotowano istotne zmniejszenie
mas¢ ciata. W warto$ciach bezwzglednych (kilogramy) najwigksza redukcje masy ciala
stwierdzono w grupie z otytoscig Il i III stopnia, §rednia warto$¢ zredukowanej masy ciata
wyniosta 17,7 kg w porownaniu do grupy z nadwagg 13,8 kg oraz grupy z otytoscia I stopnia
15,0 kg (p=0,001). Jednak w wartosciach wzglednych tj. jako odsetek redukcji poczatkowe;j
masy ciata najwieksze zmniejszenie masy ciata (p=0,007) odnotowano w grupie z nadwaga,
bo 16,6 %. W grupie otytoscig I stopnia wynosit on 15,7 % a grupa z otytoscig Il i III stopnia
15,4 % (wartosci te nie roznily si¢ istotnie miedzy sobg). Szczegdtowa charakterystyke
zmian w masie ciala we wszystkich 3 grupach BMI przedstawiono w tabeli 6.
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Tabela 6. Zmiany masy ciata w grupach BMI na przestrzeni 12 miesigcy.

Nadwaga (n=161) Otyto$¢ 1 stopnia | (n=135) Otyto$¢ >1 stopnia | (n=104)
Masa ciafa Srednia M'ediana Zmiana | Zmiana Srednia + M.ediana Zmiana Zmiana Srednia M_ediana Zmiana | Zmiana
+SD (min-max) [%] [kg] p* SD [kg] (min-max) (%] [ka] p** +SD (min-max) (%] ko] pP* p**
[kl [kl [kg] [kg] [kl
Start 83,9+ 82 ) ) ) 96,1 + 97 ) ) ) 114,5+ 115 ) ) ) )
10,6 (63-118) 11,1 (69-121,9) 14,6 (90,9-156,8)
W I miesigeu 8562; (62-212,5) 21 L7 9;‘(’)3,; (68?519) 1.9 18 111117,9; (89-111521,8) 23 3 0.54
W2 miesigeu 8;)69; (60,673?137,9) 16 1.3 9f(’fgi (67?517) 18 13 10131’,81i (87-1104?8,2) 19 21 0.02
W 3 miesiacu 791’8 * (59’73?_’110 y | 16 13 9116?; (62_11'1 N 13 12 “ii * @ ig?'lia) 16 | -18 0,06
W4 miesigeu 7i’gi (57:'1%)3,2) 1.6 1.3 9%,‘91 (es?fii,s) 14 1.2 1013’,21i (80,120-El>f4,4) L7 18 041
WS miesigeu IS(I)Z (56,2?02,6) 1.6 12 85’1? (64?-91’?;4) 09 08 101‘:,2; (80,11()3’4112,1) 1.9 2 0.17
W 6 miesiacu 7156?1i 6 4_12 e | L7 14 Sff; (6§i'13) 0,5° 0,4 1011,’9; (75101132’ ) a2 | o3 0,02
W7 miesigeu 714(3,7; (52;1101) 15 12 0(‘)(10 817’11,7i (62-81712,1 12 11 0(,)010 10114,i1i (72?159:?37) 13 14 06(10 0.06
W 8 miesigeu 713061i (51,8?00,2) 1 11 8?19,; (59,2-6111) L 1.2 l(ﬁ’gi (7?1%6) 1 11 o,go
W9 miesiacu 7566,; (51-7929,2) 14 1 311,19; (57-?29,8) 1.2 1 gffsi (71?18-’1135) a 1 0620
W 10 miesigeu 7;6?; (50,72(1;38,1) 14 1 8557,; (54?;-’509) 26 2.2 9fi5,5i (70?5)7:?36) 0 0.9 06010
W T miesigeu 7;)67,3i (5(?-%7) 13 09 35,22; (51,?107) 08 05 gffei (70?37) 09 0.9 06(10
W 12 miesigeu 7;)61,4i (496,2'-25) L1 06 811’2%4i (50?12—’?08) 13 11 gffai (69,§?i1134,5) 09 | 08 o,go
Po 12 miesigcach 7;)(’)1': (4:2'_25) -16,6% -13,8 81151,; (505,312-,508) -15,7° -15 95[’5; (69,?&4,5) -15,4° -17,7 06(;0

*Test rang Friedmana - zmiany masy ciata na przestrzeni kazdego miesigca
**a,b.¢ Test Kruskalla Wallisa — réznice miedzy grupami
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Zmniejszenie warto§ci BMI we wszystkich 3 grupach na przestrzeni kazdego miesigca trwania
programu redukcji masy ciata byto istotne statystycznie (p=0,0001). Po 12 miesigcach w grupie
z nadwaga odnotowano zmniejszenie wspotczynnika BMI ze $rednio 27,6 £ 1,28 kg/m2 do
23 +0,9 kg/m2, w grupie z otytoscig I stopnia ze $rednio 31,8 + 1,1 kg/m2 do 26,8 + 0,8 kg/m2
z kolei w grupie z otytoscig I1 1 III stopnia ze §rednio 38,4 + 3,5 kg/m2 do 32,5 £ 2,9 kg/m?2.

Chcac oceni¢ skuteczno$¢ redukcji masy ciala w poszczegdlnych grupach BMI przyjeto
arbitralnie 6 sposoboéw mogacych zakwalifikowa¢ dane osoby jako te, ktore osiagnety
zamierzony efekt redukcji masy ciata. Pierwszym sposobem bylo okreslenie, ile osob
z poszczego6lnych grup BMI zmniejszyto swoja mase ciala do prawidlowego BMI tj. ponizej
25 kg/m2. W grupie os6b z nadwaga koncowe prawidtowe BMI osiggneto 86,3 % osob,
w grupie z otytoscig I stopnia 11,9 % a w grupie z otytoscig I1 i III stopnia 0,9 % 0s6b. Drugim
sposobem na okres$lenie sukcesu interwencji bylo zmniejszenie poczatkowego BMI o 1 stopien
bazowy. W grupie z nadwagg efekt ten uzyskato 86,3 % osdb, w grupie z otyloscia I stopnia
99,2 % o0s6b a w grupie z otytoscig II i III stopnia 78,8 % osob. Pozostatymi 4 sposobami
okreslajacymi sukces w redukcji masy ciata byto zredukowanie jej o 5%, 10%, 15% 1 20%
w stosunku do swojej pierwotnej masy ciata. Doktadnej wartosci przedstawia tabela 7.

Tabela 7. Skutecznos$¢ 12 miesiecznego programu redukcji masy ciata wyrazona w zmianach wartosci BMI

Zmienna Osoby z nadwaga Osoby z otytoscia I stopnia Osoby z otytoscig >1
(n=161) (n=135) stopnia (n=104)

Liczba os6b z BMI <25 0
na poczatku interwencji

% 0s6b z BMI <25 na 0%

poczatku interwencji
Liczba o0s6b z BMI <25 139 16 1

po 12 miesiacach
% 0s6b z BMI <25 po 86.3% 11.9% 0.9%

12 miesigcach

Liczba o0sob, ktore
zmniejszylty BMI o 1 139 134 82
stopien bazowy

% 0s0b, ktore zmniejszyty

86,3% 99,2% 78,8%

BMI o 1 stopieh bazowy =70 170 670
% 0s0b, ktore zmniejszyty 100%

BMI o przynajmniej 5%
% 0sob, ktore _zmn_ie_jszyly 100% o7 7% 89.4%
BMI o przynajmniej 10%
% o0s0b, ktore zmniejszyty 0 0 0
BMI o przynajmniej 15% 60.8% 46,1% 44,2%
% 0s0b, ktore zmniejszyty 21 2% 18.9% 16.9%

BMI o przynajmniej 20%
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5.1.3. Dyskusja

Analizujac wyniki warto odnotowaé, ze osoby z nadwaga byly istotnie mtodsze od oséb
z pozostatych grup co teoretycznie mogto wptyna¢ na uzyskane efekty i moglo by¢ czynnikiem
roéznicujagcym wyniki w redukcji masy ciata. Dlatego dodatkowo wykonano analize redukcji
masy ciala wzgledem wieku 1 wykazata ona brak istotnych réznic (p=0,14) w zmniejszeniu
masy ciata z uwagi na wiek obserwowanych osob. Warto podkresli¢, ze w porownaniu do oséb
z otyloscig grupa z nadwagg charakteryzowala si¢ réwniez wyzszym wspotczynnikiem
aktywnosci fizycznej w czasie wolnym (PAL na poziomie 1,57 = 0,11 vs 1,46 £ 0,131 1,39 +
0,12) a to moglo wptyna¢ na ostateczny wynik w zmniejszeniu masy ciata. Abstrahujac od
aktywno$ci w czasie wolnym wszystkie grupy byly zrandomizowane pod katem ilosci
treningéw w tygodniu, czasu tych treningéw, a co za tym idzie na przestrzeni poszczegolnych
tygodni, wszystkie osoby poswigcaty podobng ilo$¢ czasu na aktywnos¢ treningowa. Mocng
strong badania jest rowniez randomizacja w 3 grupach pod katem pici. Wedtug analizy
literatury tematu istnieje bardzo mato publikacji zajmujacych si¢ tematem wptywu BMI na
tempo redukcji masy ciala a dostgpne publikacje omawiane ponizej opisuja interwencje,
w ktorych wigkszo$¢ grupy badanej stanowity kobiety. W podobnym badaniu Acharya
i wspolpracownicy (2009) odsetek mezczyzn wyniosta 14%, a w badaniu Heshka
1 wspotpracownicy (2003) mezezyzni stanowili 18 % grupy.

Co warto podkresli¢ to w badaniu wlasnym wszystkie grupy z miesigca na miesigc zmniejszaty
mas¢ ciata w sposob istotny. Nie zanotowano zahamowania redukcji masy ciala w zadnym
okresie interwencji co moze $wiadczy¢ o odpowiednim dopasowaniu diety jak i1 planu
treningowego do potrzeb badanych oraz o ich wysokiej motywacji do udzialu w programie
przez caty czas jego trwania. Tempo redukcji masy ciala nalezy uzna¢ za duze w poréwnaniu
do innych podobnych badan analizujacych ten aspekt. W badaniu interwencyjnym opierajacym
si¢ na zmianie stylu zycia badanych na przestrzeni 12 miesigcy zanotowano zmniejszenie masy
ciata rzedu 2,3% dla m¢zczyzn oraz 1,6% dla kobiet (ter Bogt 1 wsp. 2009). W badaniu Sacks
1 wspolpracownikow (2009) redukcja masy ciala po 12 miesigcach wynidst 7% poczatkowej
masy ciata. Uczestnicy podobnie jak w badaniu wlasnym byli poddani interwencji zywieniowej
potaczonej z aktywnoscia fizyczng na poziomie 90 minut tygodniowo. Poréwnywalne wyniki
uzyskali rowniez Reseland i wspolpracownicy (2001). W tej 12 miesigcznej interwencji
polegajacej na wprowadzeniu diety z deficytem energetycznym oraz programu ¢wiczen, osoby
badane zredukowaly swoja mase¢ ciata o $rednio 6,8%. W badaniu wlasnym wykazano, ze
niezaleznie od poczatkowego BMI obserwowane osoby osiggnety duzy sukces w redukeji
poczatkowe] masy ciala, jednak u 0s6b z nadwagg efekt ten byt wyrazniejszy. Te wyniki stoja
w opozycji do wynikoéw prezentowanych w przegladach literatury na temat znaczenia BMI jest
czynnika roznicujacego tempo redukcji masy ciala w wyniku interwencji zmieniajacej styl
zycia. Systematyczny przeglad literatury z 2014 roku zawierajacy analize 13 badan
interwencyjnych wskazuje na brak réznic procentowych w zmniejszeniu masy ciata w grupach
o roznym BMI (Barte 1 wsp. 2014). Podobne wnioski uzyskali autorzy wczes$niejszego
przegladu w tym temacie z 2005 (Teixeira 1 wsp. 2005). Jednak warto podkresli¢, zZe
analizowane w tych systematycznych przegladach badania nie byly spdjne pod katem
metodologicznym, a poszczeg6lne interwencje réznity si¢ migdzy sobg. Czes¢ opierala si¢ tylko
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na zmianie diety, cz¢$¢ na zaleceniach dietetycznych a jeszcze inna czg$¢ bazowata na zmianie
diety jak i zwigkszeniu poziomu aktywnosci fizycznej.

W badaniu wlasnym starano si¢ okresli¢ jaki odsetek obserwowanych osdb osiggnat sukces
w wyniku interwencji. Skupiono si¢ na trzech aspektach zwigzanych ze zmniejszeniem masy
ciala. Pierwszy, najbardziej rygorystyczny, to sprowadzenie masy ciala to prawidlowych
warto$ci wyrazonych w postaci BMI. W badaniu wlasnym w grupie z nadwaga osiggni¢to ten
cel u wigkszosci uczestnikow badania, bo az u 86,3%. Zdecydowanie mniej 0sob z otyloscig I,
I1 i IIT stopnia zredukowata swoja masg ciala tak by uzyska¢ warto$¢ wskaznika BMI ponizej
25.0. Drugim ustalonym wyznacznikiem okres$lajacym sukces w odchudzaniu moze by¢
zredukowanie warto$ci BMI o 1 stopien bazowy. Biorgc pod uwage ten czynnik zdecydowanie
wiekszo$¢ osob w kazdej grupie BMI osiggneta ten cel. Ostatnig propozycja na oceng
skutecznosci zmniejszenia masy ciala byto okreslenie liczby oséb, ktorym udato si¢ ja
zredukowac o 5%, 10%, 15% lub 20% co w rosnacej skali pokazuje na jaka redukcj¢ masy ciata
osoby z poszczegdlnej klasy BMI moga liczy¢. I tu, wedlug przeprowadzonej obserwacji,
roOwniez poszczegdlne osoby w grupie z nadwaga zredukowaly swoja mase¢ ciata
w najwickszym stopniu. Na koniec warto tez podkresli¢, ze wraz z redukcja masy ciata
zmniejszeniu ulega podstawowe i catkowite zapotrzebowanie na energi¢ (Kouda i wsp. 2006;
Wadden 1 wsp. 1990). W zwiazku z tym po udanej interwencji ukierunkowanej na redukcje
masy ciata niezbedna jest dalsza edukacja zywieniowa pacjentow, ktora nauczy ich jak
odzywia¢ sie chcac utrzymac mniejsza masg ciala.

Podsumowujac, stosujac takg samg zmiang stylu zycia w grupach o ré6znym wyjsciowym BMI
mozna liczy¢ na rézne wyniki interwencji w okreslonych klasach BMI. Prawdopodobnie
najwigksze efekty redukcji nadmiernej masy ciata osiggna osoby z nadwaga cho¢ t¢ hipoteze
nalezaloby jeszcze potwierdzi¢ w innych badaniach naukowych. W niniejszym badaniu osoby
znadwagg charakteryzowaly si¢ nieco wigksza aktywnoscia fizyczng niezwigzang z treningami
1 to mogto zawazy¢ na wynikach koncowych. Niezwykle mocng strong badania byt fakt braku
réznic 1lo$ci 0sob o okreslonej ptci w poszczegdlnych grupach BMI. Bardzo waznym wynikiem
obserwacji jest fakt, ze zmniejszenie masy ciata we wszystkich grupach byto wrecz liniowe
a wszystkie osoby biorgce udzial w obserwacji osiggnety sukces w redukcji masy ciata.
Hipotetycznymi czynnikami, ktore na to wplynety byta odpowiednio dobrana interwencja
zywieniowa 1 treningowa, wsparcie pacjentow przez caly okres badania oraz odpowiedni
poziom motywacji w grupie pacjentow.

5.2. Publikacja I11: Effect of Age and Gender on the Efficacy of a 12-month
Body Weight Reduction Program Conducted Online — A prospective Cohort
Study

Publikacja 3: Wozniak, J.; Wozniak, K.; Wojciechowska, O.; Wrzosek, M.; Wlodarek, D.
Effect of Age and Gender on the Efficacy of a 12-month Body Weight Reduction Program
Conducted Online — A prospective Cohort Study. International Journal of Environmental
Research and Public Health. 2022, 19, 12009. (Syntetyczne oméwienie publikacji).

Celem badania byta ocena wptywu wieku 1 pici badanych na tempo zmniejszenia masy ciata
przy zastosowaniu diety z 15% deficytem energetycznym przez okres 12 miesigcy. W tym celu
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skupiono si¢ na wyrazeniu zmniejszenia masy ciala w kilogramach, czyli wartosciach
bezwzglednych oraz w procencie wyj$ciowej masy ciala, czyli w warto§ciach wzglednych.

5.2.1. Charakterystyka uczestnikow badania w poszczegolnych zakresach wieku na
poczatku badania

Charakterystyka uczestnikow badania ogdtem zostata przedstawiona w rozdziale
5.1.1, a z uwagi na pte¢ badanych w rozdziale 4.1.

Liczba badanych w wieku 18-29 lat wyniosta 136 0sob, w wieku 30-39 lat 156 os6b a w wieku
40-55 lat 108 osob. We wszystkich 3 grupach nie odnotowano istotnych roznic w udziale kobiet
1 m¢zezyzn (p=0,33). Grupy nie roznity si¢ pod wzgledem wartosci BMI, podstawowej
przemiany materii, catkowitej przemiany materii oraz czasu treningéw zar6wno pod wzglgdem
czasu jednej jednostki treningowej jak i czasu przeznaczanego na trening na przestrzeni
tygodnia. Czynnikami rdéznicujacymi te grupy poza wiekiem, bylty bezwzgledna masa ciata,
wspotczynnik aktywno$ci fizycznej oraz ilo$¢ treningdw w tygodniu. Charakterystyka
wszystkich obserwowanych 0s6b na poczatku interwencji z podziatem na 3 grupy wiekowe

przedstawiona zostata w tabeli 8.
Tabela 8. Charakterystyka os6b badanych na poczatku interwencji I w podziale na grupy wiekowe

Osoby w wieku 18-29 Osoby w wieku 30-39 Osoby w wieku 40-55
(n=136) (n=156) (n=108) px
Sredni Kobiety=77* Kobiety=75* Kobiety=58* 0,33
redma Mgzezyzni=59* Mgzczyzni=81* Mgzczyzni=50*
Srednia Mediana Srednia Mediana Srednia Mediana Pk
+SD (min-max) +SD (min-max) +SD (min-max)
1,72 1,74 1,74 £ 1,74
+ +
Wzrost [m] 1,71 £ 0,09 (150-1.97) 1,74 + 0,09 (15.2.02) 0,08 (152-1.96) 0,21
. 92,9 + 90,6 97,09 £ 95 98,34 + 97,9
Masa ciata [ke] 15,6° (65-133) 17,9° (63-156,8) 169 | (67-142,6) | 0%
31,17 £ 30,1 30,86 32,7+ 32,1
2 b 1 i 1 bl L
BMI [kg/m’] 462 | (25.1-51.76) | SI8ERSY | 05 1.491) 4,77 (25251.4) | 000
1835 1953 1975 + 1928
+ +
PPM [keal] 1896+ 313 (1365-2793) 1979 = 358 (1323-3108) 351 (1407-2994) 0.12
1,51+ 1,5 14 1,47 £ 14
b ’ i b 1 9 )
PAL 0,142 (1,3-2,0) 1.47+0,13 (1,2-1,9) 0,14° (1,2-2,0) 0,02
2793 2891 2882 + 2832
+ +
CPMkeall | 28392437 | o0p9-4199) | 277°**81 | (1084-4603) | 435 | (2133-4040) | ¥
Liczba treningdw 3,29 + 3 3 3,03+ 3
+ a
w tygodniu 0,862 (1-6) 3,29 0,86 (1-7) 0,8° (1-4) 001
Czas treningu 60 60 56,1 £ 60
+ +
[min] SOIXITT I (30100) | 715205 | (usa120) 14,4 (30-90) 0.97
Czas treningdw w 180 187,3 180 169,9 + 180
-
tygodniu [min] | o2+ =85 | (45-400) 83,4 (90-480) 62,4 (60-360) 0.21

*Test Pearsona - roznice mi¢dzy plcia
**Test Kruskala Wallisa analiza rang
a.b. ¢ Test Kruskala Wallisa Test - roznice migdzy grupami
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5.2.2. Charakterystyka uczestnikow badania o danej plci i w poszczegolnych zakresach
wieku w trakcie oraz po zakonczonej interwencji dietetycznej z uwzglednieniem tempa
zmniejszenia masy ciala

Po 12 miesigcach interwencji w obydwu grupach plci bezwzgledne zmniejszenie masy
ciatla z miesigca na miesigc bylo istotne statystycznie (p=0,0001) i wynosit dla m¢zczyzn
miedzy 0,7 kg a 2,2 kg co przekladato si¢ na wzgledne zmniejszenie masy ciata miedzy 0,9 %
a 2,2 % w kazdym miesiagcu. Z kolei kobiety zmniejszaly swojg masg ciata migdzy o 0,7-1,8 kg
miesi¢cznie co w wartosciach wzglednych oznacza jej zmniejszenie o 0,9 -2,0 % w kazdym
kolejnym miesigcu. W ciggu 12 miesigcy trwania programu me¢zczyzni zmniejszy¢ masg¢ ciata
facznie o 15,2 kg co przekladato si¢ na wzgledng redukcje masy ciata o 14,7 %. Z kolei kobiety
schudty o 15,4 kg a z uwagi na ich mniejszg poczatkowa mas¢ ciata przetozyto si¢ to na
wzgledne zmniejszenie masy ciata o 17,4%. Kobiety zredukowaly swoja mase ciata na
przestrzeni 12 miesiecy w wigkszym stopniu tj. o 2,7 punktu procentowego wigce]
(przy istotnosci p=0.00001) niz m¢zczyzni. Co ciekawe w pierwszych 3 miesigcach mezczyzni
chudli w podobnym tempem co kobiety, jednak od 4 do 11 miesigca zmniejszenie masy ciata
w ich grupie byl juz mniejszy niz w grupie kobiet. Zmiany masy ciala w grupach ptlci na
przestrzeni 12 miesi¢cy przedstawiono w tabeli 9.
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Tabela 9. Zmiany masy ciata w grupach plci przez 12 miesigcy w interwencji 1.

Mezezyzni Kobiety
(n=190) (n=210)
Okres Srednia =SD Mediana Zmiana Zmiana p Srednia +SD (rl\:iimo-l:ix) Zmiana [%] Zmiana p P
[ka] (min-max) [kg] [%] [ka] [ka] ko] [ka]
103 87
Start 103,6 + 16,02 (64,8-156,8) - - - 89,1 £ 14,8 (63-142) - - - -
W 1 miesigcu 101,4 + 15,47 (62,;-01.;1,8) -2,2 -2,2 87,3+ 14,6 (GgfliZ‘rO) -2,0 -1,8 0,49
W 2 miesigcu 99,7+ 15,1 (60,2?]’.318,2) -1,6 -1,7 85,8 + 14,4 (6?—2],_]?;8) -1,7 -15 0,06
W 3 miesiacu 98,1 +15,1 % -1,6 -1,6 84,4 + 14,1 81 -1,7 -1,4 0,06
’ ’ (59,3-145,1) : : ’ ’ (60,2-136) ' ' '
W 4 miesigcu 96,8 + 14,8 o -1,3 -1,3 82,9+ 14,1 80,5 -1,7 -15 0,00001
’ . (57,5-143,2) : : ’ . (58,2-134) ’ ’ ’
W 5 miesigcu 954+ 14,7 94,4 -1,4 -1,4 81,5+ 13,9 9 -1,7 -1,4 0,00001
’ : (56,2-142,1) : : : : (57-132) ’ ’ ’
W 6 miesigcu 94 + 14,5 92,1 -1,4 -1,4 80,1 £13,6 8 -1,8 -1,4 0,00001
’ (54-140,1) : : : : (55-130) ‘ ‘ ‘
W 7 miesigcu 92,8 + 14,2 oLl -1,3 -1,2 0,0001 78,8 + 14,0 76 -1,7 -1,3 0,0001 | 0,00001
’ ’ (52,3-139,1) : : ’ ’ ’ (54-129,3 ' ' : '
W 8 miesiacu 91,7+ 14,1 9,1 -1,3 -11 77,6 14,0 Ly -15 -1,2 0,00001
’ ’ (51,8-136) ’ ’ . : (54,1-128,5) ' ' ’
W 9 miesiacu 90,9 + 13,9 89,4 -1,0 -0,8 76,5+ 14,1 3 -15 -1,1 0,00001
’ : (51-134,2) : : : : (53,7-128) ’ ’ ’
W 10 miesigcu 90,0 + 13,2 88,5 -1,0 -0,9 754+ 143 2 -1,5 -1,1 0,00001
’ . (50,2-136) : : : : (53-127) ‘ ‘ ‘
W 11 miesiacu 89,2 +13,3 88 -0,9 -0,7 74,4+ 14,4 70.9 -1,4 -1,0 0,00001
’ ' (50-134,2) ’ ’ . : (51,1-126) ' ' '
W 12 miesiacu 88,4 +13,1 87 -1,0 -0,8 73,7+ 14,4 698 -0,9 -0,7 0,51
’ : (50-133,1) : : : : (50-124,5) ’ ’ ’
Po 12 68,7 69,8
miesiacach 88,4 +13,1 (49,8-95) -14,7 -15,2 73,7+ 14,4 (50-124,5) -17,4 -15,4 0,00001

*Test rang Friedmana - Zmiany masy ciata pomigdzy miesiagcami
**Test U Manna Whitneya - Réznice migdzy grupami
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Wzgledna redukcja masy ciala na przestrzeni 12 miesigcy byta podobna (p=0,14)
w grupach wiekowych i wynosita ok. 16%. Innymi stowy wiek nie wptywatl na efektywnosé
redukcji masy ciata u 0séb uczestniczacych w programie on-line. Podobnie jak w grupach ptci
zmniejszenie masy ciata nastepowato w kazdym miesigcu interwencji 1 byt istotny wzgledem
poprzedniego miesigca (p=0,0001). Zmiany masy ciata w 3 grupach wiekowych na przestrzeni
12 miesiecy przedstawiono w tabeli 10.
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Tabela 10. Zmiany masy ciala w 3 grupach wiekowych na przestrzeni 12 miesi¢cy w interwencji 1.

Osoby w wieku 18-29 Osoby w wieku 30-39 Osoby w wieku 40-55
(n=136) (n=156) (n=108)
Masa ciata Srednia Mediana Zmi . Srednia Mediana . . . . Mediana . .
. Zmiana . Zmiana Zmiana Srednia . Zmiana | Zmiana
+SD (min-max) ana [kg] p* +SD (min-max) %] [kg] p* +SD [kg] (min-max) [%] [kg] pP* | P**
[ka] [kal [%] [ka] [ka] [ka]
Start 92,9 + 90,6 i i i 97,1 £ 95 i i ) 98,3 + %79 i i i i
15,6 (65-133) 179 | (63-156,8) 16,9 1426)
. 91 + 89 95.1 = 92,6 96,3 + 95,6 0,9
W I miesigeu 15,2 4130 | 20| 1O 174 | (62-151,8) 20 20 166 | (642-140) | 21 2 3
. 80,4 + 778 93,4+ 91 94,8 + 93,5
W2 miesigeu 14,9 (63-127) L7 18 171 | 602150 | L7 L7 164 | (621-139) | ° 15 09
. 88+ 86 91,9+ 90,1 933+ 92,7 0,9
Wamiesijen |0 | eaaa2e) | B0 M 170 | oz | | P 161 | @o2138) | M0 | ° 8
. 86,5 + 85 90,5 = 89,1 91,6+ o1 0.4
W4 miesigeu 14,7 ©17-125) | 8| LD 169 | (57,5-144) 16 14 161 | 583-137) | -8 L7 1
. 853 + 84 892 = 88 902 + 89,5 0,4
W5 miesiaeu 145 (60-125) 15 12 168 | (56,2-142) 15 13 16,1 (57-136) 16 14 2
- 83,0 + 82 87,8+ 87 88,0 + 89 0,1
W 6 miesigeu 14,4 (59-124) L7 14 167 | (a-1411) | VO 14 16,1 (57-135) 15 13 1
. 82,7 + 81 00 | 865= 86 0,00 [ 87,6+ 88 00 | 04
W7 miesigeu 14,4 8123 | | 2 |oon| 166 | (23137 | P 1.3 01 161 | (56-1336) | P 13 oo | 7
81,5+ 79,8 853 = 85 86,6 86,1
iesi ’ : 1 1,2 ’ 1,4 1,2 . ’ 1 1 2
W8 miesigeu 14,4 (57-123) & : 165 | (51,8-136) ' : 16,0 | (54,1-132) 3 0 0
. 80,5 + 785 842+ 84 85.6 - 85,1 0,0
W9 miesiaeu 143 6-1227) | 12 ! 165 | (51-135) 14 11 16,0 (54-131) 13 10 6
. 79,5 + 772 832+ 82,5 84,6 + 84 0,3
W l0miesigeu |y, 5 (55-122) 14 ! 165 | (502-136) | 12 10 159 | (53-1302) | 3 10 5
. 78,6 77 823+ 82 83,8 + 83,4 0,0
Wil miesiaeu |y )5 Gag121)y | 3| 08 165 | (50-137) 1.1 0.9 164 | (11-130) | O 08 7
. 778 + 76,4 81,7+ 81 83.0 92,9 0,9
W2 miesigeu |y, 31208 | 0| 08 16,4 | (49,8-134) 0.7 06 169 | (s01-130) | -0 08 5
Po 12 778+ 76,4 - 81,7+ 81 83,0 + 92,9 0,1
miesigcach 141 (53-1208) | 165 | 164 | (49,8-134) | 160 154 169 | s01-130) | 0 | 13 4

* Test rang Friedmana - réznice w zmianie masy ciata po kazdym miesigcu **Test Kruskalla Wallisa — r6znice migdzy grupami
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5.2.3. Dyskusja

W niniejszym badaniu zajeto si¢ okresleniem wplywu ptci na wielko$¢ redukcji masy
ciata podczas procesu terapeutycznego prowadzonego na odlegtos¢ za pomocg komunikacji on-
line. Bardzo mocnym elementem przeprowadzonego badania jest udziat w nim podobnej liczby
kobiet i mezczyzn (m¢zczyzni stanowili 47,5 % grupy). Dodatkowo w analizie poszczegdlnych
grup wiekowych pte¢ nie byta determinantem réznicujacym i tak we wszystkich 3 grupach
udziat kobiet i m¢zczyzn byt podobny Pozwolito to oceni¢, jak wiek wptywa na tempo redukcji
nadmiernej masy ciata bez waznego czynnika rdéznicujacego jakim jest pte¢. W przegladzie
systematycznym Pagoto i wspotpracownikow (2012) badacze stwierdzili, ze we wiaczonych do
przegladu badaniach m¢zczyzni stanowili tylko 27% catej badanej populacji, dodatkowo warto
podkresli¢, ze odsetek ten byt tylko nieznacznie wigkszy w przypadku interwencji dotyczacych
otylosci z powigzanymi chorobami wspotistniejagcymi (36% mezczyzn). W innym badaniu
ukierunkowanym na redukcje masy ciala mezczyzni stanowili tylko 20% badanych
(NWCR 2014). Istnieje wiele hipotez tlumaczacych fakt mniejszej reprezentatywnosci
me¢zczyzn w badaniach dotyczacych oceny skuteczno$ci metod redukcji nadmiernej masy ciata.
Mozliwe, ze kobiety maja wicksza ch¢¢ do zmiany swojej masy ciata z uwagi na kulturowa
presje dotyczacg ich wygladu (Zhang i Rashad 2008). Z drugiej strony mezczyzni kulturowo
zachecani sg do utrzymywania wickszej masy migsniowej a co za tym idzie wigkszej masy ciata
(McCabe 1 McGreevy 2011). Jeszcze inng hipotezg jaka podnosi si¢ w sferze powigzania tematu
odchudzania z plcig jest fakt, Zze spolecznie stosowanie diety jest zwigzane stereotypowo
z kobietami (Hunt 1 wsp. 2013; Wolfe i wsp. 2002). Dlatego tez, niniejsze badanie jest
wyjatkowe w literaturze tematu, gdyz ocenie poddano podobng liczebnie grupe kobiety
1 mezczyzn. Przeciwstawia si¢ ono tez ogélnemu przekonaniu, ze me¢zczyzni rzadziej
uczestnicza w programach redukcji masy ciata.

Co interesujace, dostepne przeglady pismiennictwa sg sporne w jednoznacznym okresleniu czy
pte¢ wplywa na uzyskane wyniki podczas odchudzania. W systematycznym przegladzie
piSmiennictwa z 2011 roku stwierdzono, ze takie roznice nie byly zaobserwowane
w analizowanych badaniach (Moroshko 1 wsp. 2011). Podobne obserwacje notuje si¢
w badaniach dotyczacych wplywu regularnej aktywnosci fizycznej na tempo zmniejszenia
masy ciata. W badaniu z 2013 roku trwajagcym 10 miesigcy uczestnicy wykonywali 5 sesji
treningowych cardio w tygodniu w celu zredukowania swojej masy ciata. Efektem byla
redukcja masy ciata o §rednio od 3,9 £4,9 kg do 5,2 = 5,6 kg w zalezno$ci od wielkos$ci deficytu
energetycznego. Roznic miedzy piciami nie stwierdzono (Donnelly i wsp. 2013). Badanie
wlasne réwniez potwierdza podobne zmniejszenie masy ciala zarbwno w grupie kobiety jak
1 w grupie mezczyzn w wartosciach bezwzglednych, jednak warto zaznaczy¢, ze mezczyzni
mieli wiekszg masg¢ ciata na poczatku badania niz kobiety, a zatem wzglednie (procentowe)
zmniejszenie masy ciata w przypadku kobiety byto wieksze (17,4%) niz w przypadku
mezezyzn (14,7%). Wyrazanie redukcji masy ciata w warto$ciach wzglednych (procentach)
naszym zdaniem jest znacznie lepszym sposobem na okreslenie skutecznosci i tempa redukcji
nadmiernej masy ciata. Istniejg badania wykazujace podobny trend, tzn. lepsze efekty
programéw ukierunkowanych na redukcje masy ciata u kobiet. W badaniu Sanal
1 wspoOlpracownikow (2013) kobiety zredukowaly mase ciata o 4,3%, podczas gdy w mezczyzn
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0 3%. W badaniu Gabriele i wspotpracownikow (2011) kobiety zredukowaly mase ciata o 5,3%
a mezczyzni o 3,4%. W opozycji do tych badan stoja publikacje wykazujace, ze to m¢zczyzni
w wigkszym stopniu zmniejszaja mase ciata (opisywang jako procentowe jej zmniejszenie)
w interwencjach ukierunkowanych na zmniejszenie masy ciata wykorzystujacych zmiang diety
oraz regularng aktywnos$¢ fizyczng (Bogt 1 wsp. 2009; West 1 wsp. 2008). Dlatego wcigz nie
jest jasne czy ple¢ determinuje wielko$¢ 1 skuteczno$¢ redukceji nadmiernej masy ciata. Mimo,
ze mezezyzni czesto wykazuja wieksze zmniejszenie masy ciata w wartosciach bezwzglednych
to zwykle jest to zwigzane z ich bazowo wigksza masg ciata. Dodatkowo warto podkresli¢, ze
kobiety w kazdym badaniu réwniez istotnie zmniejszaly swoja mase¢ ciata. Obecnie istnieje
ograniczona liczba dowoddéw wskazujacych, ze kobiety 1 mezczyzni powinni stosowaé inng
strategi¢ odchudzania. Warto jednak podkresli¢, ze najbardziej skuteczne wydajg si¢ strategie
taczace w sobie interwencje dietetyczne z interwencjami zwigkszajagcymi stopien aktywnosci
fizycznej. Efektywno$¢ interwencji dietetycznej potaczonej z aktywnoscig fizyczng
w niniejszym badaniu mogta wynikaé z dostosowania zalecen do indywidualnych potrzeb os6b
uczestniczacych w badaniu oraz z ciaglego wsparcia podczas trwania programu. Wydaje sie,
ze wlasnie polaczenie wspoOlpracy dietetyka i trenera oraz aktywna wspoOtpraca ze strony
pacjenta w najwigkszym stopniu przyczyniaja si¢ do skutecznosci programéw redukcji masy
ciata (Moroshko i wsp. 2011).

Istotnym zagadnieniem podjetym w niniejszym badaniu byla ocena czy wiek obserwowanych
0sob wptywatl na tempo 1 efektywnos$¢ redukceji masy ciata. Wydawac by si¢ moglo, Ze im osoby
sg starsze tym majg wigksza trudno$¢ w zredukowaniu swojej masy ciala z uwagi na wieksza
trudno$¢ w zdobywaniu nowych zdrowszych nawykéw zywieniowych czy nizszg sktonno$¢ do
zwigkszania czasu i intensywnos$ci aktywnosci fizycznej na przyktad pod postacig treningdow.
Niestety nie dysponujemy obecnie wynikami badan, ktore by sprawdzaly, jak wiek wptywa na
zmniejszenie masy ciata w trakcie terapii odchudzajacej. W tym badaniu wykazano, ze
niezaleznie od wieku redukcja masy ciata zachodzi w podobnym stopniu. Moze by¢ to zwigzane
z podobng motywacja do zmiany swojego stylu Zycia oséb bioracych udziat w obserwacji
niezaleznie od wieku. Dietetyk w toku wspolpracy z pacjentem zaleznie od sytuacji
odpowiednio wspieral go w trzymaniu si¢ zatozen diety i treningu. Inng hipoteza ttumaczaca
wyniki jest fakt odpowiedniego dostosowania zmian zywieniowych i aktywnosci fizycznej do
kazdego z pacjentéw. Zarowno dieta jak i trening nie byt z gory narzucony a dostosowany do
mozliwosci kazdego z pacjentdow. Zaproponowana metoda odchudzania, zwigzana
z komunikacjg on-line wydaje si¢ by¢ akceptowana przez osoby obojga ptci, pozwala uzyskac
podobne efekty w roznych grupach wiekowych. Warto podkresli¢, ze jest to obserwacja
unikalna w literaturze tematu.

Podsumowujac istotnym elementem w badaniu wlasnym poréwnujacym roznice plciowe
w odbiorze interwencji zmieniajgcej styl zycia badanych jest fakt porownywalnej grupy
me¢zczyzn w stosunku do kobiet. Nie odnotowano réznic w zmniejszeniu masy ciala miedzy
mezczyznami 1 kobietami wyrazonych w kilogramach. Jednak kobiety zmniejszyly mase ciata
w wigkszym stopniu niz mezczyzni, gdy oceniono wielkos¢ redukcji w wartos$ciach
wzglednych (procentach). Innymi stowy pte¢ moze by¢ czynnikiem réznicujacym wielkos¢
redukcji masy ciala w dlugotrwatym programie odchudzajacym. Niniejsze wyniki wskazuja
réwniez, ze niezaleznie od wieku redukcja masy ciala zachodzi w podobnym stopniu. Moze
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by¢ to zwigzane z podobng motywacja do zmiany swojego stylu zycia osob biorgcych udziat
w badaniu niezaleznie od wieku.

5.3. Publikacja IV: The impact of the size of the energy deficit on the rate of
body weight in 6 months and willingness to continue the reduction program
conducted online — An Intervention Study.

Publikacja 4: Wozniak, J.; Wozniak, K.; Pajtel, K.; Wrzosek, M.; Wlodarek, D. The
impact of the size of the energy deficit on the rate of body weight in 6 months and
willingness to continue reduction program conducted online — An Intervention Study.
Food Science & Nutrition. 2024, 12, 8920-8929.

(Syntetyczne oméwienie publikacji).

Celem badania byla ocena wplywu zroznicowanego deficytu energetycznego
(o 10%, 20% lub 25%) na tempo zmniejszenia masy ciala oraz parametrow
antropometrycznych (obwod pasa oraz bioder). Celem dodatkowym badania byla ocena
skutecznosci wspotpracy z dietetykiem z wykorzystaniem wytacznie komunikacji on-line na
efektywnos¢ redukcji masy ciata. Dodatkowo ocenie poddano wptyw takich czynnikow jak
wiek, BMI przed jak i po interwencji, stopien redukcji masy ciala na che¢ dalszej wspotpracy
z dietetykiem ukierunkowanej na dalszg redukcj¢ masy ciata badanych. W ocenie zmian masy
ciata w trakcie programu skoncentrowano si¢ na warto$ciach wzglednych (procentowa redukcja
wyjsciowej masy ciata), a nie w warto$ciach bezwzglednych (w kilogramach).

5.3.1. Charakterystyka uczestnikow badania ogoélem przed planowana interwencja
dietetyczna

W badaniu uczestniczyto 90 kobiet oraz 90 mezczyzn. Srednie BMI bez podziatu na
grupy z danym deficytem energetycznym wyniosto 30,5 + 5,0 (min 21,3 max 49,2). Wsr6d
badanych byto 96 0sob z BMI wskazujacym na nadwage. 54 osoby miaty otylos¢ 1 stopnia,
pozostale 30 os6b miato otyto§¢ II stopnia lub wigkszg. Obwod pasa u badanych wynidst
srednio na poczatku interwencji 101,1 + 14,8 cm a obwdd bioder 106,9 + 12,5 cm. Pozostalg
0g06lIng charakterystyke przed podziatem na grupy interwencyjne przedstawia tabela 2.

Po podziale na grupy z réoznym deficytem energetycznych liczebno$¢ osob wyniosta kolejno:
grupa D10(deficyt 10% energii) - n=58, grupa D20 (deficyt 20% energii) - n=62 oraz grupa
D25 (deficyt 25% energii) - n=60. Doktadna charakterystyke populacji ogélnej przedstawia
tabela 11.
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Tabela 11. Generalna charakterystyka grupy badanej na poczatku interwencji II.

Cata grupa n=180 (Kobiety=90, Mezczyzni=90)
W - - , i
ariancja Srednia +SD M-Edlana
(min-max)
Wiek [lata] 3417 >
, (21-50)
1,74
+
Wzrost [m] 1,74+ 0,1 (1,48-2,03)
) 91,1
+
Masa ciala [kg] 93,1+£20,1 (55-162,8)
29,4
2 + '
BMI [kg/m?] 30,5+ 5,04 (21,3-49,2)
2003
+
PPM [kcal] 2048 + 440 (1210-3581)
14
+
PAL 1,43+0,14 (1,2-1,9)
2875
+
CPM [kcal] 2899 £ 601 (1896-4300)

BMI — Body Mass Index, PPM — Podstawowa Przemiana Materii, PAL — wspotczynnik aktywnosci fizycznej,
CPM — Catkowita Przemiana Materii.

5.4.2. Charakterystyka uczestnikow badania w poszczegolnych grupach deficytu
energetycznego w trakcie oraz po zakonczonej interwencji dietetycznej z uwzglednieniem
tempa zmniejszenia masy ciala

Po 6 miesigcach interwencji w grupie D10 odnotowano zmniejszenie masy ciata rzedu
6,6 kilogramow (mediana) co przetozylo si¢ na wzgledne zmniejszenie masy ciata o 7,6%
(mediana). Istotnie wicksze zmniejszenie masy ciala zanotowano w grupie D20 w ktorej
uczestnicy zmniejszyli mase ciata o 8,9 kg (mediana) co przetozylo si¢ na wzglgdne mniejsza
0 9,9% mase ciata (mediana). W grupie D25 uzyskano najwigksze zmniejszenie masy ciala
zarowno w wartoSciach bezwzglednych jak i1 wzglednych, a mianowicie odpowiednio
o 10,3 kg (mediana) i o 10,3% (mediana) We wszystkich trzech grupach o réznej wielkosci
deficytu energetycznego zmiany masy ciala na skutek interwencji zarowno w wartosciach
wzglednych jak 1 bezwzglednych po 6 miesigcach byly istotne statystycznie (p=0,0001). Wigcej
danych przedstawia tabela 12.
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Tabela 12. Zmiany masy ciata w poszczegdlnych grupach z deficytem energetycznym na przestrzeni 6 miesiecy w interwencji II.

Deficyt 10% Deficyt 20% Deficyt 25%
(n=58) (n=62) (n=60)
Srednia Mediana . . Srednia Mediana . . Srednia Mediana . .
: Zmiana | Zmiana | : Zmian | Zmiana . : Zmiana | Zmiana | o
+SD (min-max) [%] [kq] p +SD (min-max) a [%] [kg] p +SD (min-max) %] k] p p
[ka] [ka] [ka] [kal [ka] [ka]
St 90,3 + 86,7 ] ] R 89,5 ] ] R 99,6 ] ] | oo
2222 | (55-150) 15,92 (56-134) 2070 | (59,5-162,8) '
. 88,8 + 84 . 88,1+ 88,1 . 95,7+ 96 . 0,000
Wilmiesiaw | 516 | ga7-148) | 1 ar 154 | @s1130) | 1P L4 198 | @sssy | 0 36 1
87,5+ 82,8 86,5 + 86,8 93,7+ 94.1 0,000
W 2 miesi ’ ’ 14 | 12 ’ ’ 1,40 -1 ’ ’ -2,0° -1 :
HESIa 1 913 | (53,5-145) ' : 152 | (54-128,2) : 3 19,5 (56-156,6) 0 9 1
. 86,5 + 81,1 . 85,1 . 91,7 + 92 ) 0,000
- - + - - - -
Wmiesiacw | 15 | (s3aaqy | 2F | 8551 1 6301065 | M| M 191 | 631543 | 27 | 1
. 85,5+ 80,1 . 83,4+ 84,1 A 89,8 + 91 A 0,000
W4 miesigeu 20,9 (52-142) 12 1,0 0,00 14,7 (53-125,1) 1.2 1.0 0,00 18,8 (55-151) 1,2 1,0 0,00 1
. 84,8 + 79,7 R 01 ["g21+ 82,7 ) 01 [ 883 88,8 A 01 [ 0,000
WS miesigeu 21 1141 | 0P 04 147 | G151y | L0 14 185 | (541-1482) | 2% 22 1
80,1
. 85+ ’ . 80,0 + 80,6 ) 87,4 + 89,3 . 0,000
W 6 miesigcu 208 :(Li(()),();) +0,5 +0,4 14,7 (50,2-122) 2,5 2,1 184 (53-145.1) +0,7 +0,5 1
85 + 80,1 80,9 + 80,6 87,4 + 89,3 0,000
. . _ _ a _ bl 1 _ b _ B ’ - b _ i)
Po 6 miesiagcach 208 :(Li(()),f);) 7,6 6,6 147 (50,2-122) 9,9 8,9 18.4 (53-145,1) 10,3 10,3 1

*Test rang Friedmana - Zmiany masy ciata w kazdym miesigcu
**a,b. ¢ Test Kruskalla Wallisa - Réznice migdzy grupami
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Po 6 miesigcach interwencji zmniejszenie zarowno obwodu pasa jak i obwodu bioder
w kazdym kolejnym miesigcu bylo istotne statystycznie we wszystkich trzech grupach
(p=0,0001). Ostatecznie w grupie D10 calkowite zmniejszenie obwodu pasa wyniosto 7,5 cm
(mediana) (99,5 cm vs 92 cm) oraz zmniejszenie obwodu bioder wyniosto 4,9 cm (mediana)
(102,5 cm vs 97,6 cm). W grupie D20 stwierdzono zmniejszenie obwodu pasa 0 11 cm
(mediana) (99,5 cm vs 88,5 cm) oraz zmniejszenie obwodu bioder o 9,5 cm (mediana)
(104,5 cm vs 95 cm). W grupie D25 stwierdzono zmniejszenie obwodu pasa 0 11,5 cm
(mediana) (104,5 cm vs 93 cm) oraz zmniejszenie obwodu bioder o 13 cm (mediana)
(112 cm vs 99 cm). Zardbwno zmniejszenie obwodu pasa jak i zmniejszenie obwodu bioder po
6 miesigcach byly istotne statystycznie w kazdej z grup (p=0,0001). Analiza post hoc wykazata
roéznice w zmniejszeniu obwodu pasa i bioder migdzy grupami D10 vs D20 i D25 (p=0,00001).
W grupie D10 byly ona istotnie mniejsze niz w pozostatych dwoch grupach. W grupach D20
1 D25 réznice w zmniejszeniu obwodow ciata byly nieistotne statystycznie (p=0,052). Tempo
zmniejszania obwodow pasa oraz bioder w ciggu 6 miesi¢cy trwania interwencji przedstawia
rycina 2.

113

.,
108
Brerninnnnn, ...
il '-...__‘-.
nNa
103 L TN
g,
L
98 e
- &
®
93 * L
®
L ]
88 *
Start 1 month 2 month 3 month 4 manth 5 month & manth
D10 Waist D10 Hips 4 D20 Waist D20 Hips D25 Wais D25 Hips

Rycina 2. Zmniejszenie si¢ obwodu pasa i bioder w 3 grupach deficytu energetycznego w interwencji I1.

5.4.3. Charakterystyka uczestnikow badania w grupach osob, ktore podjely i nie podjely
dalszej wspoélpracy dietetycznej po okresie interwencji

Po interwencji dalszg wspolprace ukierunkowang na zmniejszenie masy ciala
zadeklarowato 93 badanych co daje 51,7% osob (grupa Yes), z kolei 87 badanych nie
deklarowato dalszej ch¢ci redukcji masy ciata zgodnej z programem (grupa No). Osoby z grupy
Yes charakteryzowaty si¢ wigkszg poczatkowa 1 koncowg masg ciata (mediana przed 97 kg, po
86,2 kg) w porownaniu do grupy No (mediana przed 86,5 kg, po 78,2 kg). Dodatkowo w grupie
Yes uzyskano wigksze zmniejszenie masy ciala przez cale 6 miesigcy interwencji tj. 10,9%
(mediana) oraz w ostatnim miesigcu interwencji tj. 1,4% (mediana) w poréwnaniu do grupy
No, w ktorej stwierdzono odpowiednio zmniejszenie masy ciata o 6,6% przez 6 miesigcy
(mediana) oraz o 0,8% w ostatnim miesigcu (mediana). Poczatkowa jak 1 koncowa wartos¢
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BMI réwniez byly czynnikami réznicujagcym grupy. Grupa Yes charakteryzowata si¢ BMI
poczatkowym na poziomie 31,9 kg/m2 (mediana) i BMI koncowym 28,4 kg/m2 (mediana)
z kolei grupa No charakteryzowata si¢ BMI poczatkowym na poziomie 28,4 kg/m2 (mediana)
1 BMI koncowym 26,1 kg/m2 (mediana). Wszystkie r6znice mi¢dzy grupami byly istotne
statystycznie (p<0,05). Wiecej wynikoéw opisujacych te dwie grupy przedstawiono w tabeli 13.

Tabela 13. Charakterystyka 2 grup badanych biorgc pod uwage cheé lub brak checi do dalszej wspolpracy
dietetycznej po interwencji I1.

Grupa kontynuujaca wspotpraceg z

Grupa nie kontynuujaca wspolpracy z

dietetykiem (grupa Yes) dietetykiem (grupa No) R().Zzlce
Wariancia Kobiety=44 Kobiety=46 nrlllf af;/i
! Mezczyzni=49 Mezczyzni=41 grup
Srednia +SD M_edlana Srednia +SD M.edlana p*
(min-max) (min-max)
. 34 34
+ +
Wiek [lata] 343+6,9 (21-50) 339+7,1 (21-50) 0,71
Startowa masa ciata [kg] 99,2 +20,3 o1 86,6 +17,7 86.5 0,0001
5 ’ ’ (62-162,8) ’ ’ (55-150) :
Koncowa masa ciata 86,2 78,2
+1 ! +16,4 ' 1
[ka] 88,5+ 188 (55,3-145,1) 79.9+16, (50,2-140,8) 0,000
31,9 28,4
2 + ' + '
Startowe BMI [kg/m?] 324+541 (21,3-49.2) 28,6 £3,7 (22,1-38) 0,0001
28,4 26,1
Kon BMI [kg/m? 28,8 +£5,04 ' 264 +4 ! 1
ohcowe [kg/m?] 8,8 £ 5,0 (19,3-43.5) 6, 7 (21,6-35.1) 0,000
Startowy obwod pasa 105 98
+ +
[cm] 105,2 £ 15,1 (70-144) 96,7 + 13,2 (71-130) 0,0001
Koncowy obwadd pasa 95 88
+ +
[cm] 93,8 + 14,2 (63-134) 88,4 +11,9 (65-120) 0,0001
Startowy obwod bioder 110 102
+ +
[cm] 111+134 (74-149) 102,4+9,5 (82-133) 0,0001
Koncowy obwod bioder 99 94
+ +
[cm] 99,9+11,9 (66-135) 94,4 +8.9 (77-119) 0,0001
Zmiana masy ciata w 6 -10,9 -6,6
- + - +
miesiecy [%] 108:£2,0 (5,6-14,9) 76+21 (0,4-12,6) 0.0001
Zmiana masy ciala w -1,4 -0,8
- + - +
ostatnim miesigcu [%] 1L3=15 (1,0-2,5) 0202 (0,09-0,4) 0,0001

*Test U Manna Whitneya

5.3.4. Dyskusja

Metoda Respo taczy ze soba 4 elementy zwigzane ze skuteczng redukcja masg ciala tj.
spersonalizowana dieta z deficytem energetycznym, indywidualnie dobrana aktywno$¢

fizyczna, staty kontakt z dietetykiem dzigki aplikacji online oraz wsparcie budowy zdrowych
nawykéw zywieniowych (USDA; Grzybek 1 wsp. 2006). Regularna informacja zwrotna oraz
motywowanie pacjentéw kazdego dnia do zmiany swojego stylu zycia to nowy standard opieki
dietetycznej ukierunkowanej na zmniejszenie nadmiernej masy ciata (Haas i wsp. 2019).
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Dodatkowo mozliwo$¢ monitorowania swojej aktywno$ci fizycznej i1 latwe raportowanie
wykonania treningéw pobudza motywacje do podnoszenia swojego wspotczynnika aktywnosci
fizycznej.

Mocng cechg niniejszego badania jest rowno liczna grupa mezczyzn i kobiet (ich udziat wyniost
po 50%), poniewaz w badaniach ukierunkowanych na zmniejszenie masy ciata
w zdecydowanej wickszos$ci publikacji liczba kobiet przewaza nad mezczyznami. W badaniu
Pagato i wspotpracownikow (2012) mezczyzni stanowili 27% badanych, w innym podobnym
badaniu do naszego ilo$§¢ mezczyzn stanowita juz tylko 20%. Uzyskane wyniki wskazuja, ze
we wszystkich 3 grupach o roznej wielkosci deficytu energetycznego zanotowano istotne
zmniejszenie masy ciata. Jednak nawet istotna nominalnie zmiana masy ciata moze si¢ okaza¢
czasami niewystarczajaca dla pacjentoéw oczekujacych bardziej satysfakcjonujacych efektow
wspolpracy z dietetykiem. Czgsto zbyt male efekty, w przekonaniu pacjenta, potrafig
zdemotywowac osoby chcace znacznie zredukowac swojg mase ciala, a to przektada si¢ na chgé
rezygnacji ze wspoipracy w ramach podjetej interwencji. Taki trend zaobserwowano
w niniejszym badaniu, w ktérym to z 80 pacjentdw, ktérzy zrezygnowali z badania, az 67,5%
(54 osoby) zostato przydzielonych do grupy z 10% deficytem energetycznym (co stanowi
93,1% 0s06b z tej grupy), a zmniejszenie masy ciala nie przekroczyt w tej podgrupie 2,4 kg.
Ostatecznie osoby w grupie D10 zmniejszyly swoja maseg ciata o 6,6 kg tj. 7,6% (mediana) co
bylo wynikiem istotnym, jednak w dolnej granicy rekomendowanego zmniejszenia masy ciata
rzedu 1-2% na miesiagc, co w przypadku interwencji 6 miesigczne] wigzatoby si¢ ze
zmniejszeniem masy ciata w sumie o od okoto 6% do 11,5% wzgledem poczatkowej masy
ciata. I cho¢ niektore rekomendacje wyrazaja zalecane zmniejszenie masy ciata w kilogramach
to wydaje sie, ze okreslenie tego parametru w procentach jest adekwatniejsze, poniewaz bierze
pod uwage bazowa masg ciata jako czynnik wyjsciowy (Olszanecka-Glinianowicz i wsp. 2023).
W rekomendowanych przez specjalistow zakresach zmniejszenia masy ciata po 6 miesigcach
znalazty si¢ osoby z grup D20 1 D25. Osoby w tych grupach zmniejszyly swoja mase ciata
o odpowiednio 9,9% 1 10,3% (mediana). W tych dwoch grupach tylko 26 badanych (co stanowi
21.3% 0s6b z obu grup) zdecydowato si¢ na niekontynuowanie protokotu, co moze sugerowaé
pozytywny wplyw efektow interwencji na che¢ pozostania w programie u pozostatych osob
(Hartmann-Boyce i wsp. 2014; Hayes i wsp. 2017; Jacob i Isaac 2012).

Grupa D25 w porownaniu do grupy D20 charakteryzowatla si¢ wieksza bazowa masg ciala
1 wigkszym BMI. Roznica migdzy tymi dwoma grupami wynosita odpowiednio 8,7 kg
(mediana) oraz 1,8 jednostki BMI (mediana). Jednak ich wspoétczynnik aktywnosci fizycznej
oraz ilo$¢ 1 dlugos$¢ treningdw byta taka sama co pozwolilo na obiektywne poréwnywanie tych
grup miedzy sobg biorac pod uwage wskaznik procentowego zmniejszenia masy ciala. Jak
mozna si¢ byto spodziewac roznice w zmniejszeniu masy ciala migdzy tymi grupami nie byty
duze. Zaskoczeniem jednak jest stosunkowo wysokie zmniejszenie masy ciata w grupie D10,
ktora charakteryzowala si¢ niskim deficytem energetycznym w poréwnaniu do grup D20 1 D25.
Mozliwymi wyjasnieniami tego stanu rzeczy moze by¢ niedojadanie positkow w grupie D10
przez pacjentéw mimo starannej kontroli lub podjadanie mi¢dzy positkami w grupach D20
1 D25, co jednak nie zostalo odnotowane przez uczestnikow badania w ich dziennikach
zywieniowych. Warto mie¢ na uwadze tego rodzaju ryzyko odstepstw od zatozen dietetycznych
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w przypadku prowadzenia badan bez pelnej kontroli dostarczanej z zywnoscig energii jak
w przypadku badan w o$rodkach zamknigtych (Wadden i wsp. 2014).

Zmniejszenie masy ciata we wszystkich grupach nalezy uzna¢ za znaczne i klinicznie istotne.
W podobnym badaniu, w ktéorym badacze zastosowali deficyt energetyczny rzedy 500 kcal
w grupie 35 osoéb o srednim BMI 35,3 + 5,7 kg/m2 i masie ciala 102,1 + 20 kg, zmniejszenie
masy ciata po 6 miesigcach interwencji wyniost 11,3% (Kalm i wsp. 2005). Niestety badacze
nie szacowali calkowitej przemiany materii pacjentow przez co nie mozna sprawdzié, jaki byt
rzeczywisty deficyt energetyczny wyrazony w procentach. W badaniu wlasnym poziom
bezwzglednego deficytu po przeliczeniu z warto$ci procentowych wynosit dla grup
odpowiednio: D10 - 270 kcal (mediana), D20 - 558 kcal (mediana) oraz dla grupy D25 - 761
kcal (mediana). W innym badaniu, w ktérym zastosowano diet¢ o wartosci energetycznej 1500
kcal dla kobiet oraz 1800 kcal dla m¢zczyzn trwajagcym 6 miesiecy, badani zmniejszyli mase
cialta o 7% stosujac diet¢ z niskim indeksem glikemicznym 1 o 3,2% stosujac diete
konwencjonalng (Luley i wsp. 2011). Podobne wyniki w zmniejszenie masy ciata zanotowali
Samaha i wspotpracownikéw (2003) w ktérych badaniu pacjenci zmniejszyli swoja masg ciala
0 5,8%.

Z uwagi na dobrze poznany efekt yo-yo u pacjentdéw odchudzajacych si¢ skupiono si¢ na
znalezieniu roéznic miedzy grupa, ktéra zdecydowata si¢ na dalsza wspotprace dietetyczng
(grupa Yes) a ta, ktora nie chciata dalszej pomocy (grupa No), ktére moga wptynaé na
zminimalizowanie ryzyka rezygnacji z dalszego przestrzegania zalecen. Po analizie wynikow
wydaje si¢, ze kluczowymi czynnikami wplywajacymi na che¢ dhuzszej wspdipracy
dietetycznej niz 6 miesigcy jest wicksza poczatkowa masa ciata i/lub wicksza wartos¢ BMI
(Di Germanio i wsp. 2018). Prawdopodobnie ch¢¢ zmniejszenia swojej masy ciata o wigksza
liczbe kilograméw przektadaé si¢ moze na dluzsza wspolprace. Nie bez znaczenia jest tez
tempo zmniejszenia masy ciata, aby pacjent chcial kontynuowaé wspodtprace dietetyczna.
Ponadto ciggle zmniejszanie masy ciala co najmniej na poziomie $rednio 1,5 % masy ciala
miesigczne wplywa pozytywnie na motywacje pacjenta i jego che¢ dalszej redukcji masy ciata.

Podsumowujac, biorgc pod uwage wszystkie czynniki, wydaje si¢, ze deficyt energetyczny
rzedu 20-25% jest najbardziej wlasciwy pod katem redukcji masy ciata trwajacej 6 miesiecy.
Poziom zmniejszenia si¢ masy ciata jest wtedy istotny klinicznie oraz motywujacy dla
pacjentow zwracajacych uwage na efekty diety. Z kolei kluczowymi czynnikami
wplywajacymi pozytywnie na ch¢¢ wydtuzenia wspolpracy ponad 6 miesigcy u pacjentow jest
wieksza poczatkowa wartos¢ BMI oraz wigksza redukcji masy ciata podczas interwencji.
Wyniki niniejszego badania wskazuja, ze prowadzona on-line interwencja dietetyczna wraz
z regularng aktywnosci fizyczng 1 cigglym wspieraniem pacjenta, majaca na celu zmniejszenie
nadmiernej masy ciata jest skuteczng metoda wspotpracy z otytym pacjentem.
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6. Ograniczenia badania

Pomimo wszelkich staran, aby niniejsze badanie zostalo przygotowane
1 przeprowadzone w sposob maksymalnie poprawny, nalezy wskaza¢ na pewne jego
ograniczenia.

Pierwszym ograniczeniem jest brak dodatkowego sprawdzenia notowanych wynikéow
parametréw antropometrycznych przez pacjentdw. Z uwagi na charakter interwencji dietetyk
nie mial mozliwosci bezposredniego sprawdzenia pomiaréw wynikdw masy ciata oraz
obwodoéw ciata w toku trwania interwencji. Minimalizujac to ryzyko na poczatku kazdego
badania pacjenci byli edukowani jak wykonywa¢ pomiary samodzielnie.

Kolejnym istotnym ograniczeniem bylo réwniez przeprowadzenie interwencji dietetycznej
w warunkach niekontrolowanych bezposrednio, czyli badanie nie bylo przeprowadzane
w os$rodku zamknigtym. Jednak warto zwroci¢ uwage, ze w praktyce wilasnie tego typu
interwencje majg realne przetozenie na prace zawodowa dietetyka. W wielu przypadkach
wspotpraca z dietetykiem opiera si¢ na braku bezposredniej kontroli pacjenta zwlaszcza we
wspolpracy on-line a informacje 0 zmianach w masie ciala przekazywane sg deklaratywnie.
Niemniej w celu zapewnienia jak najdoktadniejszego przestrzegania zalecen pacjenci byli
systematycznie kontrolowani pod katem wartosci energetycznej diety, sktadu positkow, a takze
regularnosci 1 sposobu wykonywania ¢wiczen fizycznych poprzez prowadzenia dzienniczka
zywienia oraz zapis aktywnosci fizycznej w aplikacji zastosowanej w badaniach. Pozwolito to
zminimalizowa¢ odstepstwa od diety 1 programu treningowego oraz zagwarantowalo
prawidtowy przebieg obydwu badan.

Nastepnym ograniczeniem badania byl brak monitorowania sktadu ciata badanych w celu
potwierdzenia zmniejszenia masy tkanki thuszczowej w wyniku redukeji ogdlnej masy ciata.
Z uwagi na charakter badania on-line mierzenie skladu ciala za pomoca bioimpedancji
elektrycznej lub metoda DXA bytoby bardzo trudne do przeprowadzenia i wymagatoby,
regularnych wizyt kontrolnych wykonywanych stacjonarnie co wptyn¢loby na wazna ceche
badania, ktorg byta wspotpraca przeprowadzona wytacznie on-line. W celu zminimalizowania
negatywnego efektu deficytu energetycznego na mas¢ migsniowa badanych zastosowano
wzglednie niski poziom tego deficytu, ktory poltaczony byt z treningiem sitowym u badanych.
Dane literaturowe potwierdzaja, ze tego rodzaju interwencje zywieniowe w sposob nieznaczny
wplywaja na zmniejszenie si¢ masy mig$niowej u badanych, a co za tym idzie w sposob
znaczacy pozwalajg na redukcje tkanki thuszczowe;.

Podsumowujac, mimo wymienionych ograniczen przeprowadzonych badan, niniejsze badania
ze wzgledu na innowacyjno$¢ w podejsciu do terapii otylosci polegajacej na prowadzenia
wspoOltpracy dietetyka z pacjentem wylgcznie on-line oraz z uwagi na liczebno$¢ grup badanych
1 czas trwania badania, wnoszg istotne informacje w obszarze badan dotyczacych opieki nad
osobami z nadmierna masg ciala.
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7. Weryfikacja hipotez, stwierdzenia i wnioski

W celu weryfikacji hipotezy 1 przeprowadzono pomiary zmniejszenia si¢ masy

ciala u badanych w interwencjach trwajacych 12 i 6 miesiecy i przeliczono je na wartosci
wzgledne tj. procent masy ciala. Przyjeto rowniez teze, iz skuteczna interwencja
ukierunkowana na zmniejszenie si¢ masy ciala powinna przynies¢ przynajmniej
5 procentowe zmniejszenie si¢ masy ciala u pacjentow poddanych interwencji.
Uzyskane wyniki pozwalaja na stwierdzenie, ze po 12 miesigcach stosowania diety o 15%
poziomie deficytu energetycznego wszyscy badani uzyskali co najmniej 5% zmniejszenie masy
ciala, z kolei w interwencji 6 miesigcznej 93,8% badanych uzyskalo co najmniej 5%
zmniejszenie masy ciala - Mozna zatem stwierdzi¢, ze interwencja nakierowanie na
zmniejszenie masy ciata prowadzona on-line jest skutecznym narzedziem w odchudzaniu
pacjentow z nadwaga czy otylo$ciag. Mozna uznaé, ze hipoteza 1 zostala zweryfikowana
pozytywnie.

W celu weryfikacji hipotezy 2 przeprowadzono pomiary masy ciala u badanych
w okresie 6 miesiecy w 3 grupach z okreslonym deficytem tj. 15%, 20% lub 25% wartosci
energetycznej diety.
Uzyskane wyniki pozwalaja na stwierdzenie, Ze po 6 miesigcach stosowania diet o r6znym
poziomie deficytu energetycznego, deficyt na poziomie 25% wartosci energetycznej diety
poskutkowal najwigkszym zmniejszeniem masy ciala w warto$ciach bezwzglednych jak
1 wzglednych, a mianowicie odpowiednio o 10,3 kg (mediana) i 0 10,3% (mediana). W grupie
z deficytem 10% odnotowano zmniegjszenie si¢ masy ciata rzedu 7,6% (mediana) a w grupie
z deficytem 20% o 9,9% masg ciata (mediana). Wyniki te pozwalaja na odrzucenie hipotezy,
ze to 20% deficyt energetyczny bedzie najbardziej skuteczny w interwencji ukierunkowanej na
zmniejszenie masy ciala.

W celu weryfikacji hipotezy 3 przeprowadzono 12 miesi¢czna interwencje

polegajaca na zastosowaniu tego samego 15% poziomu deficytu energetycznego
i pomiarze zmiany masy ciala u oséb w 3 grupach BMI: osoby z nadwaga, osoby
z otyloscig 1 stopnia oraz osoby z otyloscig >1 stopnia.
Uzyskane wyniki pozwalajg na stwierdzenie, ze osoby z otylo$cig >1 stopnia wykazaly
najwicksze zmniejszenie masy ciata wyrazony w kilogramach (wartos¢ bezwzgledna)
w poroéwnaniu do 0séb z otytoscig 1 stopnia i osoéb z nadwaga (17,7 kg vs 15,7 kg vs 13,8 kg).
Jednak grupa ta nie odnotowala najwigkszego zmniejszenia si¢ masy ciala w warto$ciach
procentowych (warto$¢ wzgledna). Osoby z nadwaga bowiem zmniejszyly swoja mase ciata
w najwigkszym stopniu pod katem warto$ci wzglednych, bo o 16,6% w poréwnaniu do oséb
z otylo$cig >1 stopnia (15,7%) oraz osob z otyloscig 1 stopnia (15,4%). W zwiazku z tym
hipoteza 3 zostata potwierdzona tylko czg¢sciowo.

W celu weryfikacji hipotezy 4 przeprowadzono 12 miesieczna interwencje
polegajaca na zastosowaniu tego samego 15% poziomu deficytu energetycznego
i pomiarze zmiany masy ciala a wyniki przeanalizowano pod katem plci.

Uzyskane wyniki pozwalaja na stwierdzenie, ze po 12 miesigcach stosowania diety o 15%
poziomie deficytu energetycznego mezczyzni zmniejszyli mase ciata o 14,7 %, z kolei kobiety
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zmniejszyly swoja masg ciata o 17,4%. Co za tym idzie kobiety zredukowaly swoja mase ciata
na przestrzeni 12 miesigcy w wigkszym stopniu tj. o 2,7 punktu procentowego. Wyniki te
pozwalaja na odrzucenie hipotezy 4.

W celu weryfikacji hipotezy 5 przeprowadzono 12 miesi¢czng interwencje

polegajaca na zastosowaniu tego samego 15% poziomu deficytu energetycznego
i pomiarze zmiany masy ciala a wyniki przeanalizowano pod katem wieku badanych
w podziale na 3 grupy wiekowe tj. 18-29 lat, 30-39 lat i 40-55 lat.
Uzyskane wyniki pozwalaja na stwierdzenie, ze wzgledna redukcja masy ciata na przestrzeni
12 miesiecy byta podobna we wszystkich grupach wiekowych i wynosita ok. 16%. Innymi
stowy wiek nie wplywal na efektywno$¢ redukcji masy ciata u oséb uczestniczacych
w interwencji bioragc pod uwage procentowe zmniejszenie si¢ masy ciala u badanych.
W zwigzku z tym hipoteza 5 zostata potwierdzona.

8. Stwierdzenia

1. W wyniku zastosowania deficytu energetycznego rzedu 15% przez 12 miesigcy badani
zmniejszyli swoja masg ciata $rednio o 16%.

2. Kobiety uzyskaly lepsze efekty w redukcji masy ciala wyrazone w warto$ciach
wzglednych (odsetek masy ciata) w wyniku interwencji prowadzonej on-line przez okres
12 miesi¢cy niz m¢zezyzni (odpowiednio 17,4% vs 14,7%).

3. Niezaleznie od wieku pacjentow wszyscy osiagneli podobne efekty pod katem
zmniejszenia masy ciata w wyniku zastosowanej interwencji na przestrzeni 12 miesigcy
wspotpracy.

4. Zmniejszenie si¢ masy ciala u badanych we wszystkich grupach BMI bylo istotne
statystycznie w kazdym miesigcu badania na przestrzeni 12 miesigcy.

5. W interwencji trwajacej 12 miesigcy redukcja masy ciala wyrazona w warto$ciach
bezwzglednych tj. w procencie masy ciala, byla najwigksza w grupie oséb z nadwaga
(16,6%) w poréwnaniu do oséb z otyloscig 1 stopnia i >1 stopnia (odpowiednio 15,7%
i 15,4%).

6. W wyniku zastosowania deficytu energetycznego rzedu 10%, 20% Ilub 25% przez
6 miesiecy badani zmniejszyli swoja mase ciata $rednio o odpowiednio 7,6%, 9,9%
1 10,3%.

7. W ciggu 6 miesigcy interwencji zmniejszenie zarOwno obwodu pasa jak 1 bioder
w kazdym kolejnym miesigcu bylo istotne statystycznie we wszystkich trzech grupach
tj. z 10%, 20% i 25% deficytem energetycznym.

8. Po interwencji 6 miesiecznej dalsza wspotprace ukierunkowang na zmniejszenie masy
ciala zadeklarowato 93 badanych co daje 51,7% 0s6b z kolei 87 badanych nie deklarowato
dalszej checi redukcji masy ciata zgodnej z programem.

9. Osoby deklarujace che¢ dalszej wspolpracy charakteryzowaty si¢ wicksza poczatkowa
1 koncowa masg ciata. Dodatkowo grupa ta uzyskata wicksze zmniejszenie masy ciala
przez cate 6 miesiecy interwencji oraz w ostatnim miesigcu interwencji.
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9. Whnioski

1. Wspotpraca dietetyczna prowadzona wylgcznie za pomocg komunikacji on-line jest
skutecznym sposobem wspotpracy dietetyka z pacjentem w kontekScie interwencji
ukierunkowanej na zmniejszenie nadmiernej masy ciata. Ten model wspotpracy wydaje si¢
skuteczny zaré6wno we wspoOlpracy z osobami z nadwaga i otylo$cia, z kobietami jak
1z m¢zczyznami oraz z osobami w wieku migdzy 18 a 55 lat.

2. Cho¢ osoby z otyloscig >1 stopnia moga liczy¢ na najwigksze zmniejszenie masy ciata
wyrazone w kilogramach to w warto$ciach wzglednych osoby z nadwagg charakteryzowaty
si¢ najwigkszym zmniejszeniem masy ciala na przestrzeni 12 miesi¢cznej interwencji.
Wplyw na to mogla mie¢ wigksza aktywno$¢ fizyczna badanych w tej grupie
co koresponduje z literaturg opisujacg wyzsze wspoOtczynniki PAL osdb z nadwagg
W porownaniu do 0s0b z otytoscia.

3. Stosujac deficyt 15% wartosci energetycznej diety pacjenci notowali zmniejszenie swojej
masy ciata w kazdym z 12 miesigcy interwencji co moze swiadczy¢ o wysokiej skuteczno$ci
stosowanego protokotu badania, wysokiej motywacji pacjentow do przestrzegania zalecen
oraz o dobrym dopasowaniu diety jak i ¢wiczen fizycznych do potrzeb kazdego
z badanych.

4. W przypadku interwencji trwajacych co najmniej 12 miesigcy wystarczajacym poziomem
deficytu energetycznego moze by¢ juz 15%.

5. Poréwnujac ze soba 3 zakresy deficytu energetycznego z badania wlasnego wydaje si¢, ze
deficyt energetyczny rzedu 15-25% jest skuteczny pod katem odchudzania biorac pod uwage
interwencj¢ trwajaca okoto 6 miesiecy, jednak najlepsze efekty uzyskuje si¢ przy deficycie
energetycznym rzedu 20-25%

6. Wyznaczanie poziomu deficytu energetycznego w wartos$ciach procentowych wzgledem
catkowitego zapotrzebowania energetycznego wydaje si¢ najlepsza metoda w celu
wyznaczenia odpowiedniego poziomu tego deficytu. Sposéb oparty na warto$ciach
bezwzglednych rzedu 300-500 kcal na dob¢ moze nie by¢ wystarczajacy biorac pod uwage
indywidualizacje¢ zalecen dietetycznych.

7. Biorac pod uwagge, ze juz 5% zmniejszenie masy ciala u pacjentow z nadwagg lub otytoscia
przynosi pozytywne skutki zdrowotne mozna oczekiwaé, ze wszyscy badani uzyskali
korzys$ci zdrowotne, gdyz ich redukcja masy ciata przewyzszata t¢ wartosc.
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ALTERNATIVE AND ONLINE WEIGHT LOSS INTERVENTIONS DURING
COVID-19 PANDEMIC LOCKDOWN
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ABSTRACT

The problem of obesity is affecting an increasing number of people worldwide. The COVID-19 pandemic and the required
social distancing, which make it impossible to see a dietitian, present new challenges and require the development of
new ways of working with overweight individuals. Based on research and practice, dietetic services are beginning to
shift from in-office consultations to a form of online consultation using mobile apps and websites. This literature review
aims to critically analyze the scientific evidence for the effectiveness of interventions targeting weight loss in overweight
or obese individuals focusing on behavioral and online interventions. The data from the presented studies suggest that
the effectiveness of online interventions to control body weight is high enough to be used in nutritional education and in
weight reduction or maintenance. The main advantage is a wide access to them for the public.

Key words: obesity, Covid-19 pandemic, nutritional education, online dietetic consulatations, online body weight
interventions, weight loss

STRESZCZENIE

Problem otytosci dotyka coraz wigkszej grupy ludzi na catym $wiecie. Pandemia COVID-19 oraz narzucony dystans
spoteczny, uniemozliwiajacy spotkanie z dietetykiem, stawiajg przed nami nowe wyzwania i wymagaja wypracowania
nowych sposobow wspodtpracy z osobami z nadmierng masa ciala. W oparciu o badania naukowe i praktyke ustugi
dietetyczne zaczynaja przechodzi¢ z konsultacji stacjonarnych na forme¢ konsultacji on-line, wykorzystujac aplikacje
mobilne i strony internetowe. Ten przeglad literatury ma na celu krytyczna analize¢ dowodow naukowych na skutecznosc¢
interwencji ukierunkowanych na zmniejszenie masy ciala u osob z nadwagg Iub otytoscia skupiajac si¢ na interwencjach
behawioralnych i interwencjach online. Dane z przytoczonych badan sugeruja, ze skuteczno$¢ interwencji internetowych
w celu kontroli masy ciala jest wystarczajaco wysoka, aby optacaé si¢ zarowno w edukacji zywieniowej, jak i redukcji czy
utrzymaniu masy ciata. Gléwna zaletg konsultacji internetowych dla spoteczenstwa, jest szeroki do nich dostep.

Stowa kluczowe: otytos¢, pandemia Covid-19, edukcja Zywieniowa, dietetyczne konsulatacje online, zmniejszenie masy
ciata, interwencje online

INTRODUCTION

The problem of obesity is affecting an increasing
number of people worldwide. In 2016, 1.9 billion
adults struggled with being overweight and of those,
650 million were obese. Additionally, as reported in
a 2019 report, 38.2 million children under the age of 5
are overweight or obese - a number that is estimated
to continue to rise for children as well as adults [1].
In many countries, interventions to inhibit the spread
of Coronavirus disease 2019 (COVID-19) have led
to a worsening of the economic situation in society.

This is in turn reflected in worsening socio-economic
inequality as in any financial crisis [2]. Considering the
relationship between the economic status of societies
and the risk of obesity, it can be suspected that the
epidemic of obesity and its associated diseases will
grow even faster [3]. One of the explanations for this
trend is the preference of people with lower economic
status for cheaper, energy-rich, tasty and easily
accessible foods, and these types of foods promote
the risk of obesity [4, 5]. Interestingly, a review paper
published in Obesity Reviews in 2021 argues that
top-down interest in solving the obesity problem is
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higher the more the public perceives obesity as an
environmental rather than an individual problem. This
paper highlights the need to support non-stigmatizing
policies about obesity to contribute to a broader
discussion of the problem [6]. In addition, it is worth
noting that the isolation imposed by many countries
promotes reduced spontaneous and planned physical
activity. Since the first quarter of 2020, fitness clubs
and other places for physical activity have been closed
either periodically or permanently. There are many
scientific publications confirming the positive impact
of an increased physical activity on reducing the risk
of obesity [7, 8, 9]. For the prevention of overweight
and obesity, 2.5 h per day of energy expenditure in the
form of Non Exercise Activity Thermogenesis (NEAT)
(e.g. standing, moving, walking) is recommended.
Increasing NEAT as a means of weight maintenance
may also have a positive effect on metabolic adaptation
resulting from a low-calorie diet and provide an
alternative method of weight control [10]. Interestingly,
to date, there is a lack of strong evidence that obesity
risk is associated with consumption of a particular
food group. A 2019 meta-analysis analyzing the results
of studies examining the association between intake
of given food groups and obesity risk found that the
results of the correlations provided very low or low-
quality evidence that certain foods affect obesity risk.
At the same time, the authors point out that research in
this direction should continue, as we have hypotheses
that support this relationship [11].

Increased psychosocial insecurities and thus
increased levels of psychological stress in the
population may also be related to an increased obesity
risk. Bjorntorp’s [12] work found that psychosocial
reactions to stress promote an increased energy intake
with diet. Additionally, individuals with limited social
interactions are more likely to develop obesity [13]. The
above hypotheses appear to be supported by the first
work analyzing the physical well-being of individuals
affected by COVID-19 restrictions [14]. In a study
involving 183 subjects, an increase in body weight of
0.63 + 3.7 kg was observed in 49.18% as a result of
decreased physical activity and increased food intake.
In addition, a decrease in PAL was observed from 1.64
+ 0.15 to 1.58 £ 0.13, as well as changes in the amount
of food and specific food groups consumed, including
alcohol [15]. The problem of obesity is not only
associated with an increased mortality or disease risk.
Kolotkin and Andersen [16], based on a meta-analysis
of studies, demonstrate an association between an
increased body mass index (BMI) and decreased
health-related quality of life (HRQoL). In addition,
this relationship was also demonstrated after bariatric
surgery, after which weight loss in the subjects was
associated with a significant improvement in this
indicator of life satisfaction.

In conclusion, there are many indications of the
growing problem of obesity in the world. Due to this
trend, it seems necessary to develop effective methods
of treatment and prevention of obesity in the world and
research in this direction should be a priority [17]. The
possible increase in the pandemic of obesity seems
to have a clear connection with the lockdowns that
are taking place, which indicates the need to look for
more and better ways to help people with excessive
body weight to reduce it and maintain it at an optimal
BMI level. This literature review aims to critically
analyze the scientific evidence for the effectiveness of
interventions targeting weight reduction in overweight
or obese individuals.

MATERIALS AND METHODS

Scientific publications developed in English
published between 2000 and 2021 were used for data
analysis using databases: PubMed, Google Scholar,
Medline, Scopus and Web of Science. The following
keywords combined with operators NOT, OR, AND
were used: Intervention, Randomization, Adults,
Humans, Energy Restriction, Reduction energy, Lose
weight, Lose fat, Overweight, Online, Computer study,
Nutrition, Diet, Health promotion, Health behavior,
Obesity surgery, Obesity treatment.

Articles published in peer-reviewed scientific
journals were included in the review. Two reviewers
independently assessed articles for inclusion in the
review, initially based on title and abstract. Full texts
were then retrieved and evaluated for inclusion.

Inclusion criteria were intervention studies or
original literature reviews as well as systematic
reviews of the literature on the prevention and
treatment of obesity bringing new and innovative
insights into the latest tools aimed at supporting
weight loss. The papers published prior to 2000 on
patients, pregnant and lactating women, children,
and adolescents were excluded. After analysis of
940 abstracts and publication titles, 230 papers were
included in the further stages of the review. After the
analysis of full texts of articles, 115 scientific papers
were finally included in the review.

OBESITY AS A DISEASE

Obesity has become one of the major concerns for
public health in recent decades. It is associated with
increased morbidity and mortality. It is a strong risk
factor for various disorders including coronary heart
disease, type 2 diabetes mellitus, arterial hypertension,
dyslipidemia, sleep apnea or different types of cancer,
including colon, breast, gallbladder, endometrium,
kidney and liver [18, 19, 20, 21]. Recently, there
are numerous reports of obesity as a risk of severe
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COVID-19 infection and increased mortality in obese
individuals [22, 23,24].

Obesity is described by the World Health
Organization (WHO) as an excessive fat accumulation
that may endanger health [25]. The Obesity Society
in their 2018 Position Statement acknowledged obesity
as a chronic disease [26]. Society recognised it as
a risk factor of other disorders as well as serious
and threatening condition on its own. The pathology
of the disease is mainly linked with abnormal
nutritional behaviour. It is correlated with a positive
energy balance, in which energy intake is greater
than energy expenditure, causing weight gain [27].
However, obesity could also occur as a secondary
cause of genetic, hypothalamic or endocrine diseases
[28, 29]. Moreover, iatrogenic obesity could also be
identified, most commonly induced by medications
[30].

Weight gain is promoted by positive energy
balance which is caused by an increased food intake,
decreased level of physical activity or both. Disturbed
food consumption is a consequence of increased
hunger or decreased satiety. Subcortical structures
of the brain, which control appetite, are being
influenced by environmental factors such as food
availability, accessibility of calorie-dense products,
taste, marketing, advertising of specific types of
foods [31]. Although, the pathology of obesity is also
linked to a certain degree of genetically determined
susceptibility. Similar genetic components participate
in the distribution of fat, overall body composition and
visceral fat deposition after a period of excessive food
consumption [32].

Adiposopathy is recognised as a basis of primary
obesity. It is defined as anatomic and/or functional
disturbances of adipose tissue, which results in
abnormal endocrine and immune responses [33,
21]. Visceral adiposity, adipocyte hypertrophy and
secretion of leptin and pro-inflammatory mediators
by the adipose tissue are sustaining the state
of adiposopathy. Metabolic and hormonal changes
contribute to the insulin resistance that is often
present in obese individuals [34, 35]. Therefore,
obesity may lead to the dysregulation of the metabolic
pathways. The presence of pro-inflammatory proteins
could induce a low-grade systemic inflammatory
state [36]. Disruption of metabolic homeostasis
contributes to the development of atherosclerosis,
hypertension, dyslipidemia, type 2 diabetes mellitus,
hyperandrogenemia [37].

Excess lipids are stored mostly as subcutaneous
adipose tissue. Visceral adipose tissue is additional
storage for lipids [38]. Visceral adipose tissue has
a stronger link to metabolic disturbances in obese
individuals than subcutaneous adipose tissue [39].
Adipose tissue located around kidneys may lead to

increased renal compression, resulting in elevated
blood pressure. Therefore, hypertension is often
observed in obese patients [40]. An increase of
pharyngeal soft tissues may disturb the function
of the airways leading to obstructive sleep apnea
[41]. Elevated intraabdominal pressure caused by
the visceral adipose tissue has a harmful effect on
the oesophagus, causing gastroesophageal reflux
disease or Barrett’s oesophagus [42]. Excessive weight
also puts a mechanical load on joints, hence increased
risk of osteoarthritis in obese individuals [43].

The most common method of diagnosing obesity is
body mass index (BMI). The index helps to determine
healthy or abnormal body weight, taking into account
the height and weight of an individual. For most
adults, BMI between 18.5 kg/m? and 24.9 kg/m? is
considered to be a healthy weight. BMI >25 kg/m?
is categorised as overweight and BMI >30 kg/m? as
obese [25]. Although BMI is a useful tool in public
health, it has its limitations. As an indirect measure, it
relies only on height and weight and it does not include
the percentage of body fat of body composition. BMI
does not include changes that occur during ageing
when the proportion between fat mass and free fat
mass increases [44, 45, 46, 47].

As the world prevalence of obesity is increasing
every year, it requires urgent attention and action.
Therefore, the proper diagnosis and treatment of
obesity are key in reducing the risk of numerous
comorbidities and premature death [48].

TREATMENT OF OBESITY

When prevention of obesity fails, treatment is
needed. Several treatment strategies might help lose
weight and reduce the risk of health consequences
of obesity. The most common strategies of treating
obesity include dietary modification, increased
physical activity, pharmacotherapy and in some cases
surgical procedures. European Guidelines point out
that the aim for obesity management should not be
focused only on weight (and therefore BMI) reduction.
Modifications in body composition, as well as waist
circumference, must be targeted when dealing with
obesity. The main focus should be on maintaining
the current level of fat-free mass with a simultaneous
decrease in fat mass. Moreover, the treatment aims
should include also improvement in the quality of life
and general well-being of obese individuals [49].

Dietary modification

British National Institute for Health and Care
Excellence (NICE) in their clinical guidelines
clearly indicate that the diet modifications should
be acknowledged food preferences, health status,
lifestyle. Individual approach to diet and calorie
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reduction is emphasised. Nutritionally unbalanced and
restrictive diets are not recommended as they are not
effective and could pose a health threat [S0]. A weight-
loss diet must provide less energy than is required
for daily maintenance. Guidelines published by the
American College of Cardiology, American Heart
Association and The Obesity Society recommend an
energy deficit of 500 to 750 kcal/day and an average
loss of 0.5 to 0.75 kg/week [51]. Weight loss goals
should be manageable and realistic, hence 5-7% of
body weight within 6 months is considered achievable
[52]. Very low-calorie diets (800 kcal/day or less) are
not recommended as a typical weight loss strategy
[50]. They should be employed as a part of a complex
weight management strategy and clinically justified,
usually before surgical procedures [53]. According to
the American Association of Clinical Endocrinologists
and American College of Endocrinology (AACE/
ACE), total energy intake is the main component
of every weight-loss intervention. In their Clinical
Practice Guidelines for Medical Care of Patients with
Obesity is been acknowledged that the macronutrient
composition of the patient’s diet is not an important
factor. However, it is believed that in some cases,
modifying macronutrient compositions could be
useful. That could include overall adherence to the
diet, the level of satiety, metabolic profile or other
clinical outcomes and risk factors [54].

In addition to reducing energy, some dietary
patterns seem to offer other health benefits apart from
weight loss. American Heart Association reviewed
that a balanced, weight loss diet should focus on non-
processed foods like vegetables (excluding potatoes),
fruits, nuts, seeds, legumes, whole grains, lean dairy
and vegetable oil. The diet should limit the amount
of processed or red meat, refined grains, salt and
added sugars. Healthy weight-loss diets are high
in fiber and micronutrients but low in glycemic index
and saturated fat content [55]. The diet content is
important for health reasons; however, the specific
distribution of macronutrients seems to be irrelevant in
weight loss. A meta-analysis including 48 randomized
trials and 7286 overweight or obese individuals was
designed to determine weight loss outcomes based on
the macronutrient composition of popular diets [56].
Significant weight loss was achieved both with low-fat
and low-carbohydrate diets. The difference between
weight loss was not significant. The author suggests
that any diet would be a successful weight loss diet
if only there was an individually calculated calorie
reduction.

Physical activity

Physical activity is a key component of a healthy
lifestyle. WHO general recommendations for the adult
population advise at least 150 minutes of moderate-

intensity or at least 75 minutes of vigorous-intensity
physical activity during the week [57]. AACE/ACE
also endorse an increase in nonexercised and active
leisure activity as a manner of reduction of sedentary
behaviour [54]. However, current physical fitness
and ability as well as a general condition should be
taken into consideration. Obese individuals should
gradually increase their amount of physical activity
[50]. Sometimes, the involvement of a physiologist
or other certified professional should be taken into
consideration as a part of an individualised training
plan [54]. A randomized trial among 439 overweight
and obese women determined that diet and exercise
interventions individually affected weight loss [58].
However, the most significant effects were observed
when the dietary modification and physical activity
were combined. Sixty per cent of participants
achieved >10% weight loss at 1 year. Apart from
the weight loss itself, regular physical activity
could reduce blood pressure, lipid concentrations or
improve glycemic control [59].

Pharmacotherapy

NICE guidelines recommend that pharmacological
intervention should be considered if dietary, exercise
and lifestyle approaches have been evaluated [50].
European Association for the Study of Obesity
recommended drug treatment of obesity for people
with a BMI > 30 kg/m? or a BMI > 27 kg/m? with
an obesity-related disease [60]. Medications should
be introduced to obesity management when there is
a history of failed, not clinically meaningful weight
loss (>5% of total body weight) and to sustain lost
weight [61]. Three medications have been approved
in the European Union: Orlistat, Liraglutide and
Naltrexone SR/ bupropion SR [62]. Orlistat is a lipase
inhibitor that reduces dietary fat uptake in the small
intestine by about 30%. On average about 3.8 kg above
placebo weight reduction was observed during clinical
trials [62]. The common side effects of the medication
are intestinal disturbances like fatty stool, diarrhea,
increased defecation and discomfort [63]. Liraglutide
is one of glucagon-like peptide-1 (GLP-1) receptor
agonists. A randomized, controlled trial of liraglutide
in weight management was associated with decreased
body weight [64]. 3.0 mg Liraglutide injections along
with diet and exercises resulted in at least 5% loss of
total body weight in 63.2% of participants. Meanwhile,
only 27.1% of individuals from the placebo group
lost 5% or more of their total body weight. However,
the main drawbacks of the medication are the price
and form of administration [63]. Moreover, many
clinical studies show that other GLP-1 receptor
agonists therapy results in glycosylated hemoglobin
(HbAlc) level reduction and weight loss. Also, they
may contribute to the decrease of blood pressure [65].
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In the United States, there are currently five GLP-1
receptor agonists available: exenatide, liraglutide,
albiglutide, dulaglutide and lixisenatide [66]. A recent
meta-analysis included nine studies of GLP-1 agonists
therapy (exenatide or liraglutide) in children with type
2 diabetes and obesity. Compared to placebo, GLP-1
agonist intervention reduced HbAlc by 0.30%. The
most noticeable effect was observed in prediabetic
children. Also, the GLP-1 agonists intervention
caused a 2,74 kg weight decrease. In the study, GLP-
1 agonists were described as efficacious in treating
children with obesity and/or type 2 diabetes and the
effect sizes were comparable with those observed in
adult-focused studies [67].

Bupropion/naltrexon is a combination of a mild
reuptake inhibitor of dopamine and norepinephrine
and an opioid antagonist. The drug is responsible for
reducing appetite and food cravings. It could possibly
elevate the blood pressure, so it is not recommended
for patients with hypertension [68].

Surgical procedures

Surgical treatment of obesity has been recently
growing in popularity as a treatment option for severe
obesity. NICE inclusion criteria for bariatric surgery
are: BMI of 40 kg/m? or more or between 35-40 kg/m?
and other significant disease that could be improved
if a person lost weight [50]. Main bariatric procedures
are adjustable gastric banding, sleeve gastrectomy and
Roux-en-Y gastric bypass [63]. Obese patients who
consider undergoing bariatric surgery should be fully
aware and informed about possible risks and benefits.
Data from 2020 indicates, that the perioperative
mortality rates range from 0.03% to 0.2%, which has
significantly improved since the beginning of the
century [69].

BEHAVIORAL INTERVENTIONS

Concept of motivational dialogue and lifestyle
change

Recently, studies taking into account the
psychological aspect are an increasingly common
response to the problem of obesity. Improving self-
efficacy and working on psychological changes
in eating habits are essential to successfully and
permanently rid oneself of obesity [70, 71, 72, 73]. It
has been suggested that a combination of motivational
dialogue, a behavior change technique, along with
cognitive behavioral therapy can lead to improved
eating behaviors [74, 75]. In a randomized controlled
trial involving 816 male blue-collar and white-collar
workers in the construction industry with an increased
risk of cardiovascular disease (CVD), a lifestyle
change intervention was introduced. The intervention
consisted of individual counseling using motivational

interviewing techniques and lasted 6 months. During
this time, study participants participated 3 times in
a 45-60 minute conversation with a physician during
an appointment and 4 times for 15-30 minutes each
through atelephone conversation. During the interview,
the interviewer used motivational interviewing (MI)
techniques such as asking open-ended questions,
attentive listening, or raising causality in the subject.
Participants in the control group received usual care,
consisting of brief oral or written information from
an occupational physician about their risk profile,
based on the results of periodic screening tests. Both
study groups had an access to the same educational
materials on physical activity, healthy eating, and
cardiovascular disease. After 6 months, a positive
effect was noted in terms of healthy snack choices and
increased fruit consumption in the intervention group.
In addition, this group had significantly less smoking
problem within 6 months after the intervention.
However, in the longer term, i.e., 1 year after the
intervention, this effect was not maintained and there
was no longer a difference in adherence to beneficial
lifestyle modifications between the groups [76].

The researchers had a different observation when
they wanted to see if a healthy lifestyle motivation
program had a better impact than standard care after
cardiac rehabilitation was completed. The program
was based on self-regulation principles and consisted
of a motivational interview, 7 group sessions, and
homework assignments. The lifestyle intervention
program was associated with a 12% reduction in
cardiac hospitalizations in the intervention group at 15
months after the study than in the group without the
intervention. At the same time, the researchers found
that the effect of lifestyle change was diminishing over
time, which may suggest that this type of intervention
should take place on a continuous or cyclical basis to
influence subjects’ behavior throughout their lifespan
[77]. Similar findings were made by Martens et. al.
who in their study observed a positive effect of MI on
increasing physical activity in students reporting low
levels of physical activity (PAL). However, they also
emphasize that this type of motivation may be short-
lived [78].

The concept of self-control

In interventions exploring the concept of self-
control, the subjects are asked to self-control their
eating behaviors. Self-control can increase subjects’
awareness of health-promoting behaviors. However,
it is also worth mentioning that studies of this type
are difficult to evaluate and monitor, because their
results are usually reported by the subjects themselves
on a declarative basis [79]. A different approach was
shown by the researchers Wang et al. who in their
study wanted to see which strategy was better in terms
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of achieving a reduction in excess body weight. They
compared the effectiveness of self-control of subjects
who self-reported their weight loss results during
a 12-month dietary intervention (PR) and self-control
using automated report reminders through personal
digital assistants (PDAs). Both groups followed
a similar dietary intervention, which was based on
an energy deficit diet at the same level. The study
found that both PR and PDA were significant factors
in weight loss. Additionally, the use of automatic
reminders that the PDA group had access to, increased
the effectiveness of weight loss during the intervention
and adherence to the recommended level of physical
activity. In their conclusions, the authors also point to
the need for the development of further technologies
to aid in the monitoring of diet and physical activity
in weight loss, such as phone apps and smart watch
devices [80]. Similar observations were noted in
numerous studies analyzing the relationship between
self-control and successful weight loss [81, 82, 83, 84,
85, 86].

Setting goals

The first premise of working with a patient
during a dietary intervention is to set a goal to work
toward. The goal should be time-bound, measurable,
attainable, and challenging. Additionally, and
most importantly in a dietetic intervention, goal
achievement should be linked to the development of
a new eating habit and lifestyle change [87]. Tools to
monitor adherence to goals are an extremely important
part of dietetic collaboration and the evaluation of goal
achievement and setting new goals is the essence of
the dietitian’s work, because goal achievement leads
to changes in eating habits [88]. It is believed that
setting an appropriate strategy is extremely important
in effective dietetic collaboration, and goal setting
itself is individual and requires good knowledge
of the patient. However, it is emphasized that the
goal-setting strategy is one of the most important
behavioral strategies a nutrition professional can use
[89]. Behavioral interventions aimed at weight loss are
themselves effective and an appropriate tool to combat
the problem of obesity [90].

ONLINE INTERVENTIONS

With the rapid development of web-based
applications and the online model of healthcare
delivery, consultations in the field of dietetics are
also undergoing a restructuring [91]. The COVID-19
pandemic, through which some dietetic brokering
services have moved to the online sector, has also
had a not insignificant impact [92]. Moreover, recent
studies conducted during the COVID-19 pandemic
in Poland as well as in other countries indicate that

during the lockdown period body weight increased in
the study groups [93, 94, 95]. Taking this into account,
it seems that online nutritional counseling is a very
good solution.

Telemedicine is the delivery of healthcare services
using information and communication technology
when the healthcare professional and the patient
are not in the same location. Telemedicine uses the
transmission of data, medical information, necessary
for prevention, treatment, and health monitoring of the
patient [96].

Based on research and practice, dietetic services
are beginning to shift from in-office consultations
to a form of online consultation using mobile apps
and websites. To counter it, the global problem of
obesity development needs interventions that can
be implemented on a large scale and will be easily
accessible to the patient [97]. In recent years, there
has been an increased trend of implementing web-
based technologies for disease detection, prevention,
treatment, and health promotion [98]. E-health, or
electronic health, is defined as “the use of information
and communication technologies, particularly the
Internet, to improve health and health care” [99].

With web-based technology, dietitians can
effectively collect patient data, develop nutrition plans,
communicate with patients, and monitor the effects
of dietary intervention [100, 101, 102]. Coordinating
this information in a single platform promotes
patient nutrition awareness, provides rapid feedback
in the patient-dietitian relationship, or enables
dietary changes to be made based on individualized
recommendations from a professional [103, 104].

The study by Chung etal. evaluated the effectiveness
of online dietary consultation (teledietetics) versus
inpatient services in reducing weight over 24 weeks
and the costs associated with weight loss. Fifty
subjects aged 20 to 50 years with a BMI greater than
or equal to 23 kg/m? participated in the study. Each
group consisted of 25 participants. One group received
inpatient dietary counseling and the other group
received online dietary counseling. All participants
received the intervention for 12 weeks and follow-
up for another 12 weeks. The inpatient consultation
group received 1- 1.5 hours of dietary counseling once
a week and recorded their food intake in a food diary.
In contrast, the online consultation group received
a total of 6 hours of nutrition training, individualized
feedback from the dietitian, and recorded their
food intake on an online platform. After 6 weeks of
intervention, body weight and body fat were found in
the inpatient consultation group. At week 12, however,
weight and body fat reduction were significantly
higher in the online consultation group, 5.1 kg vs. 4.5
kg and 3.97 kg vs. 2.38 kg, respectively. However, the
differences were not statistically significant. At week
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24 of the study, a statistically significant difference
was noted between the groups in favor of online
counseling. In terms of costs of the two forms of
nutrition counseling, it was observed that the direct
costs of 1% weight loss and 1% body fat loss were
$28.24 for inpatient consultation and $17.09 for online
consultation. This indicates that online nutrition
counseling is more cost-effective and more effective in
the long run than inpatient counseling [105].

IDiet WL (IDiet weight loss) is a commercial
weight loss program. Data from 644 individuals
enrolled in an 1l-week group program focusing
on weight loss were analyzed. The program was
delivered through weekly hour-long group meetings
that included nutrition education, weight management,
support, and discussion. Participants were able to
communicate with the participants and leader and
report their measurements on a website. Data for
analysis were collected from programs conducted in
the workplace, individually created groups, or online
video conferences. The mean initial BMI was 32.4
+ 7.1 kg/m2. Results indicated that videoconference
participants, older adults, and self-registrants to groups
were more likely to report their results. However, after
11 weeks, % weight loss was not associated with initial
BMI, gender, or videoconferencing when comparing
to the inpatient groups. After 11 weeks, the average
weight loss was 7.4 kg, with 74% of participants
achieving a 5% weight loss. Study participants had
significant clinical weight loss, which encourages
wider implementation of the iDiet program both
inpatient and online [106].

The effectiveness of online health and nutrition
interventions in older adults was examined by Batsis
et al. [107] in an observational study. The primary
objective of the study was to assess the acceptability
and feasibility of web-based intervention methods for
weight management in older adults with obesity. The
study included 142 subjects equal to or greater than 65
years of age residing in a community-based facility.
The duration of the study was 6 months (October 2018
to May 2019). Study participants had a BMI equal to
or greater than 30 kg/m?. The intervention consisted of
weekly video consultations with a dietitian, consisting
of behavioral therapy and dietary calorie restriction.
Additionally, participants had twice-weekly exercise
classes with physiotherapists, which were also
conducted online (video consultations). Participants in
the study used a “Fitbit Altra HR” device to monitor
activity. After 6 months of intervention, a mean
weight loss of 4.6 +/- 3.5 kg was observed. In terms
of fitness, improvements were noted, among others,
in participants’ sitting and standing up. The results
indicate that an online technology-based intervention
for health improvement (weight loss) is acceptable
and possible for older adults with obesity. It addresses

both effectiveness in weight loss and improvement
in physical performance [107]. The effectiveness
and feasibility of dietary counseling with the help of
apps was also tested by Swiss researchers. With the
technology developed by Ovia company for dietitians,
serving advice to overweight and obese patients,
astudy was conducted with 36 women and 7 men. After
the entire intervention period (12 weeks), statistically
significant differences were noted in median weight
change, BMI, waist circumference. There were also
changes in dietary habits including an increase in the
frequency of vegetable, fruit and breakfast intake and
a decrease in the frequency of consumption of sweets,
fat and alcohol [108].

A systematic review of randomized controlled
trials was conducted on the effectiveness of online
interventions for the prevention and treatment of
overweight and obesity in adults. Eighty-four studies
were included in the analysis, with 183 intervention
groups, 76% (n=139) of which included an online
intervention. Online interventions were delivered
via the Internet, using email, monitoring devices,
mobile apps, software programs, personal digital
assistants, and podcasts. Sixty-one studies were
designed to reduce weight, 10 to maintain current
weight, and 8 were designed to prevent weight gain,
while 5 were designed to lose and maintain weight.
Meta-analyses indicate significantly greater weight
loss (kg) in teleconsultation interventions aimed at
weight reduction compared with control groups where
counseling was provided in a face-to-face manner.
The data collected support the effectiveness of using
online interventions as a treatment option for obesity.
However, there is still insufficient evidence for their
effectiveness in maintaining reduced body weight and
preventing weight gain [109].

Researchers came to similar findings in another
meta-analysis, confirming the effectiveness of online
nutritional counseling in decreasing BMI in obese
adults with hypertension and/or type 2 diabetes
[110]. They considered 25 randomized control trials
with intervention lengths ranging from 9 weeks to
2 years. They found significant differences in BMI
changes between the intervention groups using online
counseling and the control groups. However, the
researchers suggest that the telemedicine intervention
should last longer than six months and note that it is
important to observe the patient after the intervention
ends.

A meta-analysis by Beleigoli et al. [111] also
examined the effectiveness of online versus non-
technology health interventions on weight loss and
lifestyle change in overweight and obese individuals.
Eleven studies were included in the analysis and
showed that weight and BMI changes differed between
online and offline counseling. Online interventions
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led to greater short-term weight reduction, but not
long-term weight reduction. However, heterogeneity
between groups was a problem in the evaluation. It
was also indicated that the commitment is one of the
problems with online interventions [111].

Similar findings were reached recently in 2021
by researchers evaluating the effectiveness of weight
loss in an online intervention in various countries -
the United States, the United Kingdom and Ireland,
Canada, Australia, and New Zealand. After 16 weeks,
the study participants’ body weight dropped between
3% and 3.7% in all regions. The researchers also
found preliminary support for the premise that online
nutrition interventions developed in one country can be
applied globally across countries, despite differences
in attitudes toward eating and physical activity [112].

An interesting study was conducted in France. Its
objectives were to evaluate the impact of a nationwide
lockdown (during the COVID-19 pandemic) in France
on weight loss and changes in body composition in
individuals participating in a weight loss program,
and to assess the impact of an online consultation on
adherence to a program focusing on weight loss. This
was a prospective multicenter cohort study involving
individuals participating in the program over a period
of two to six months. 1550 individuals completed
the remote weight loss program. The median weight
loss was 4.4 kg in those with online services and 1.4
kg in those without consultation, a difference was
statistically significant. The study demonstrates the
effectiveness of the online intervention in a nationwide
lockdown setting [113].

Social support also plays an important role in the
effectiveness of excessive weight loss. Simpson et al.
[114] examined the acceptability of an intervention
based on the use of an app, an online network, and
social support in obese adults in an effort to lose
weight. The study included 109 individuals with BMI
>30kg/m?, 73 individuals in the intervention group
and 36 individuals in the control group. The focus
was on assessing 3 main parameters - BMI, diet and
physical activity. The intervention group had access
to the HelpMeDolt! app and website for 12 months.
The website provided evidence-based information on
weight loss, goal setting and monitoring, and advice
on using social support from relatives. In contrast,
the app gave participants the ability to set weight
loss goals, monitor progress, and invite people to
support them. The control group received a healthy
lifestyle pamphlet. All participants were able to
further access other available sources of knowledge
about lifestyle changes or support. Data after the
12-month intervention indicated that HelpMeDolt
promoted social support to weight loss. Support and
progress monitoring were key elements for study
participants. 61% of goals created by participants in

the app were met. The average percentage weight loss
for those in the intervention group was -3.2% and for
the control group was -2.3%. The study indicates that
a novel social support intervention, in the form of an
app and website, can promote the pursuit of healthy
weight and is feasible and acceptable to people [114].
Other researchers testing the effectiveness of online
health interventions on health behaviors have reached
similar conclusions. They noted the great potential of
online interventions for engagement and achievement
of stated goals. Developing and evaluating online
interventions poses new challenges and new versions
of old challenges that require improved and perhaps
entirely new research and evaluation methods. Future
health economic analyses must recognize and model
the complex and potentially far-reaching costs and
benefits of digital interventions [115].

CONCLUSIONS

Data from the aforementioned studies suggest
that the effectiveness of online interventions for
weight control is high enough to be worthwhile for
both nutrition education and weight reduction and/or
maintenance. Limitations associated with inpatient
nutrition interventions such as time consuming, costs
can be overcome by introducing the possibility for
patients to benefit from online interventions with
similar effectiveness. Online nutrition consultation
also has the advantage of wide access to the public.
Both forms of intervention should be considered for
health-promoting lifestyle modification of patients.
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Abstract: The purpose of this article was to answer the question of whether people who want to
reduce their body weight can achieve different results depending on their baseline BMI and whether
the rate of weight loss is constant over the months of intervention. The study included 400 individuals
aged 19 to 55 years with a mean BMI of 31.83 & 4.77 (min 25.1 max 51.8). Men comprised 190 subjects
and women 210 subjects. The participants were divided into three groups with the following
BMI: overweight, class 1 obesity, and obesity class > 1 (class 2 and 3 combined). BMI groups were
randomized by gender, the number of trainings per week, training time, intervention length, and
intervention type. The online intervention consisted of a 15% energy deficit diet and training. Over
the 12-month dietary intervention, overweight subjects reduced average body weight by 16.6%.
The group with class 1 obesity reduced body weight by 15.7%. The group with obesity class > 1
reduced mean body weight by 15.4%. The relative weight reduction in the overweight group was
significantly greater than in the other obesity groups (p = 0.007). In all groups, the rate of weight loss
from month-to-month was statistically significant (p = 0.0001), ranging between 0.6 and 2.6% per
month. The results indicate that overweight individuals are likely to experience a percent greater
weight loss as a result of a comprehensive lifestyle intervention. Regardless of baseline BMI, the
observed weight loss was consistent from month-to-month throughout the 12-month period, which
may indicate that the diet, as well as, the training plan were properly tailored to the subjects” needs
and that they were highly motivated to participate in the program throughout its course. Properly
conducted lifestyle intervention enables significant weight loss regardless of baseline BMI values.

Keywords: obesity; overweight; human; energy restriction; lose weight; BMI lifestyle; online intervention

1. Introduction

For decades, the epidemiology of obesity has been evolving significantly. It is esti-
mated that about 53% of the population in the EU is considered above the normal weight
(36% overweight and 17% obese) [1]. Obesity is positively correlated with an increased risk
of diabetes, cardiovascular diseases, musculoskeletal disorders, chronic kidney disease and
several types of cancer [2]. Moreover, the recent COVID-19 outbreak appears to be another
disease exacerbated by obesity [3]. In addition, the use of prolonged lockdown as a way of
combating the pandemic might contribute to the increased percentage of obese individuals
globally. Furthermore, increased stress levels and decreased physical activity due to the
closure of numerous sports facilities could lead to an excessive energy intake [4].

In addition, due to the COVID-19 pandemic and a global necessity to impose lock-
downs, there has been a need to introduce a different way of dietary consultations and
education. Thanks to the expeditious development of web-based applications and the
shift to a remote model of healthcare delivery, online dietary services were made possi-
ble [5]. Moreover, due to a more sedentary lifestyle because of lockdowns, restricted rules
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of spending time outside and the closure of indoor sports facilities, an increase in body
weight among individuals worldwide has been observed [6]. In recent years, there has
been an interesting shift in the research in the field of online reduction programs for people
with obesity. A large, a non-randomized trial was carried out to compare results from
online diabetes prevention programs and outcomes among individuals with in-person
interventions [7]. The main outcome measure in the trial was weight change at 6 and
12 months. Two hundred and sixty-eight prediabetic individuals with excessive weight
were enrolled in the online program, while 273 participants were included in the in-person
scheme. Participation was evaluated based on the completion of weekly modules. In
the first 6 months of the trial, 87% of patients completed eight or more modules of the
online program, while only 59% of the in-person individuals. The results also showed that
there was no significant difference in weight loss between online and in-person programs.
The trial provides an argument that the online program has higher participation than
in-person visits with no significant change in the effectiveness of weight loss. Moreover,
a meta-analysis of 25 randomized control trials was carried out to establish the effective-
ness of online dietary intervention in individuals with obesity and hypertension and/or
type 2 diabetes [8]. The results provided evidence that the online dietary counseling was
successful in significantly decreasing the weight of participants compared to the control
groups. However, it was also suggested that the online intervention should be longer than
six months for a better outcome.

It is crucial to acknowledge the importance of physical activity in obese or overweight
individuals. In a quasi-experimental, quantitative, and longitudinal study, changes in
lipoinflammation markers after a concurrent training program were demonstrated [9].
Twenty-six obese individuals were enrolled in an 8-week training regimen, which was a
combination of aerobic and resistance exercise. The applied physical activity resulted in
significant differences in the adiponectin-leptin ratio. The outcome from blood samples can
be reflected in a decreased risk of cardiovascular diseases and lipoinflammation. Moreover,
a systematic review of exercise programs in obese patients undergoing bariatric surgery
was performed [10]. The results suggested a positive effect of physical activity on weight
loss, muscle strength, percentage of fat-free mass cardiorespiratory endurance, and the
overall quality of life.

What is also worth mentioning is the significance of mental health and therapy for
obese individuals during weight loss programs. In the review, researchers combined inten-
sive behavioral therapy benefits with diabetes prevention programs in obese patients [11].
The interventionists received training on how to talk about obesity sensitively and re-
spectfully, as well as guidance about goal setting, problem-solving and other behavioral
strategies. After 24 weeks of interventions, 46% of obese individuals lost >5% of their
baseline weight, with an overall mean of 5.4%. After 1 year, 44% of participants lost >5%
of their baseline weight, while the mean was 6.1%. The results provide the suggestion that
behavioral therapy might be helpful during weight reduction programs. However, further
research is needed to establish its specific beneficial effect on the weight loss regimen.

The most common method of determining nutritional status in adults is body mass
index (BMI). It assesses people into categories by the person’s weight in kilograms divided
by the square of the person’s height in meters (kg/m?) [2].

BMI is considered a simple and the most cost-effective method for obesity control
at the population level. It is used to track the changes in the overall health status of the
population, as well as goals or risks [12]. Nevertheless, the index has its drawbacks. It
is still an indirect measure. It depends only on height and weight and does not include
specifics of an individual’s body composition. BMI does not include adaptations that
occur during the aging process, as the proportion between fat mass and free fat mass
and bone mass changes [13]. However, the index can still provide helpful insights into
obesity as an individual and social issue. It is widely used by government bodies, non-
profit organizations, researchers and health professionals. BMI is considered to be the
cheapest and simplest tool for tracking obesity levels among the population. Moreover, the



Nutrients 2022, 14, 3281

3of 14

definition and equation of BMI are available across different forms of media. That may
encourage individuals to understand the issue of obesity as well as track their own health
and nutritional status.

It is crucial to reduce the prevalence of obesity, not only for individual health improve-
ment but also to decrease social costs. It is estimated that moderate weight loss of 5-10%
is sufficient for health improvement [14]. Researchers and clinicians should target health
promotion and decrease in risk of comorbidities rather than an exact number on a scale.
An individually prescribed health goal should be acknowledged rather than a specific
weight [15]. Therefore, baseline weight needs to be considered and recognized when
weight-loss interventions are introduced. Furthermore, the goal, effectiveness and duration
of the weight reduction intervention might differ in various groups of people classified by
their BMI. However, the 12-month intervention seemed to be optimal in this specific online
program. The design of the study was based on the results of the meta-analysis of 25 ran-
domized control trials described before in the introduction. The researchers suggested that
the online intervention should be longer than six months for better outcomes [8]. The field
of the impact of baseline BMI on weight loss is not yet fully discovered.

This article aims to answer the question of whether people who want to reduce their
body weight over 12 months can achieve different results depending on their baseline BMI
and whether the rate of weight loss is constant over the course of individual months. For
this purpose, we focused on expressing weight loss in kilograms as the absolute values,
and as a percentage of the initial body weight, as the relative values. We prioritized three
aspects related to reducing one’s body weight: to bring the individual’s body weight to a
normal BMI, to reduce one’s BMI grade by 1 baseline degree and to determine the number
of people who managed to reduce their body weight by at least 5%, 10%, 15% or 20% of
their baseline BMI.

2. Methodology
2.1. Study Design

This study was designed as an observational, prospective, open-labeled, twelve-month
trial. Data collected concerned the weight loss program from January 2019 to December 2021.

2.2. Sample

A total of 400 subjects who participated for 12 months in a weight reduction program
were included in the evaluation. In total, 720 people were included in the observation. In
the course of the intervention, 320 people did not complete the entire program (44.44%). In
the overweight group, there were 105 people. In the group with 1st class obesity, there were
111 people, and in the group with obesity > 1, there were 104 people. The subjects were
aged between 19 and 55 years with a mean BMI of 31.83 & 4.77 (min 25.1 max 51.8). Men
constituted 190 subjects and women 210 subjects. Inclusion criteria were as follows: age
18-55 years, excessive weight (BMI > 24.99 kg /m?), no dietary interventions in the 24 months
prior to entering the weight reduction program, participation in a dietary intervention for
12 months, no musculoskeletal injuries, accessibility to a computer and/or telephone, no
physician contraindication to regular physical activity.

2.3. Study Procedure and Intervention Characteristics

The analysis included 400 individuals who completed a 12-month cooperation with a
dietitian using the Respo method based on 4 pillars.

The Respo method (from the word “responsiveness”) is based on individual adjust-
ment of the whole plan of losing weight, body shaping, and achieving better health and
well-being specific to the needs of each patient. The dietitian selects the method of action so
that it is maximally adapted to the patient. The time needed to prepare meals for the whole
day is consulted with each client and chosen in order to make it easier and more likely for
them to follow the diet plan for a long time. Meal times and quantities were not rigidly set
by the dietitian but responsively negotiated with the patient. Trainings were adjusted to the
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patient’s fitness level, availability of training equipment, and the time they could devote to
physical activity at home. Within the individually planned training program, each training
was accompanied by an instructional video available to patients at any time during the
cooperation. Patients reported completing the training as well as eating the meals each
day of the cooperation. Most participants trained for 60 min, 3 times per week. Trainings
were based on multi-joint exercises of the whole body adjusted to the level of training and
abilities of patients. The third pillar of the method is support, which consists of constant
online contact with a dietitian via online chat. To increase the possibility of contact with
the dietitian, the patients could write to them from any electronic device with access to the
internet. The last pillar of the method is the development of new, correct habits during the
entire period of cooperation. For this purpose, there is a nutritional education adjusted to
the realities of the patient’s everyday life.

Patients completed nutrition and medical forms prior to nutritional intervention.
Anthropometric measurements were taken by patients at baseline and during the interven-
tion [16].

The diet was designed according to the recommendations for healthy adults [17]. The
energy value of the diet was reduced by 15% in relation to the body requirements, which
was determined on the basis of the basal metabolism estimated using the Harris Benedict
formula, including the physical activity index (PAL) according to the recommendations of
the Food and Nutrition Institute [18]. The level of physical activity was assessed based on
the physical activity questionnaire published by Johansson and Westerterp [19]. During
the nutritional intervention, the energy value of the diet could be adjusted if no decrease
or increase in body weight was observed over a 4-week period. The first action if the
therapeutic intervention did not work was to monitor the patient’s adherence to the diet
and physical activity guidelines. Details of the protocol for correcting the energy value of
the diet and the amount of physical activity are described in Figure 1.

The PAL coefficient oscillated between 1.2 and 2. The proportion of carbohydrates in
the diet was set at 50-55% of the energy value of the diet, with sugars added to 10%. The
proportion of energy from fat was 25-35% of the energy value of the diet, and the protein
supply was set at 1.6g per kg of body weight. The supply of vitamins and minerals was
realized based on the standards for the population of healthy adults [18]. Study participants
received a 7-day menu individually adjusted to taste preferences, which was modified over
time while maintaining the dietary guidelines to minimize the participant’s desire to drop
out of the study. The diet was balanced based on a computer program having a database of
products and foods from the Food and Nutrition Institute and the USDA. All subjects were
supplemented with 2000 IU of vitamin D during the period of participation. Table 1 shows
the characteristics of the interventional diet.

Table 1. General characteristics of the interventional diet.

Variable Value
Caloric value (%) 85% TDEE
Proteins (g/kg body mass) 1.6
Fats in total (%) 25-35% of energy
Saturated FA (%) <5% of energy
Monosaturated FA (%) 14-26% of energy
Polysaturated FA (%) 4-6% of energy
Carbohydrates (%) 50-55% of energy
Sugars (%) <10% of energy
Fiber (g) 30-40

TDEE—total daily energy expenditure; FA—fatty acids.
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Figure 1. Protocol for adjusting the energy value of the diet throughout the nutrition intervention.

During the dietary intervention, participants were in constant contact with the dieti-
tian and trainer and submitted bi-weekly reports including body weight. All participants
in the study had contact with a dietitian at least every 2 weeks to ensure the same model
of intervention for each person. In addition, they completed a running diary each day
to monitor the actual intake of the intended diet. Each study participant received ap-
propriate instructions for completing the food diary. The diary included all foods and
beverages consumed, expressed in household measures (e.g., glasses, spoons) and/or
units of weight (g) along with the time of consumption. The food diary also included the
supplementation used along with the type of formula and the daily dose. Any deviations
from the protocol were immediately corrected through nutrition education, and the menu
was modified while maintaining the dietary guidelines to minimize the desire to abandon
the nutritional intervention.

2.4. Outcome Measurements

Height and weight measurements were taken by the subjects themselves after a pre-
prepared training session in which a specialized dietician showed how to perform these
steps correctly at home. Body height was measured at the beginning of the study by the
subjects after careful instructions were provided by the dietician.
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Body weight measurements were taken at the beginning of the study and every 14 days.
Before each weight measurement, the patient was required to be familiar with the protocol
for this activity, which included the need to place the scale on a flat, hard surface in the
same location throughout the intervention period. Measurement took place while fasting
in underwear. Each participant used a standardized balance from a manufacturer certified
by the Central Office of Measures in Poland to ensure the accuracy of the measurements.

BMI was used to assess body weight. The classification was adopted from the WHO [2]:

Normal weight (BMI 18.5-24.9 kg/m?); overweight (BMI 25.0-29.9 kg/m?), obesity
class 1 (BMI 30.0-34.9 kg/m?), obesity class 2 (BMI 35.0-39.9 kg/m?), and obesity class 3
(BMI > 40.0 kg/m?). Because few subjects had class 3 obesity for analysis, they were
included in the group of subjects with class 2 obesity (this group was described as obesity
class > 1). The number of overweight subjects was 161, with class 1 obesity was 135, and
with obesity class > 1 was 104.

2.5. Statistical Analysis

The data obtained from the observations were collated and systematized using Excel
spreadsheet tools. These tools were also used to calculate the derived parameters—BMI,
change over time.

The quantitative study was conducted using the STATISTICA 13.3 PL package (TIBCO
Software Inc. Warsaw, Poland (2017). Statistica (data analysis software system, Warsaw,
Poland), version 13. http:/ /statistica.io (accessed on 10 May 2022). For the entire statistical
test, a level of p < 0.05 was taken as the cut-off for the rejection of the null hypothesis. Basic
descriptive statistics for quantitative data were calculated, and distributions of qualitative
characteristics were determined using multivariate (contingency) tables. The significance
of differences in the distribution of qualitative characteristics was tested using the chi-
squared test in combination with the multivariate tables. Due to the rejection for most
of the analyzed variables by the W Shapiro-Wilk test of the hypothesis of normality of
distribution and the expression of a significant part of the variables in ordinal scales, non-
parametric tests were used in the study—the Mann-Whitney U test (with correction for
continuity), the Wilcoxon signed-rank test, and ANOVA-Kruskal-Wallis or Friedman with
post hoc tests. Student’s t-test for dependent groups was used to assess the differences in
body weight changes over time.

3. Results

The number of overweight subjects, i.e., with BMI between 25 and 29.9, accounted
for 161, those with class 1 obesity, i.e., with BMI between 30 and 34.9, accounted for 135,
and those with class 2 obesity and extreme obesity, i.e., with BMI above 35, accounted
for 104. Immediately before the nutritional intervention, the mean BMI of the subjects
participating in the nutritional program was 31.83 + 4.77 kg/m?. The mean age was
33.42 £ 7.2 years with a height of 1.73 & 0.09 m. Physical activity as measured by the PAL
index was moderate and amounted to 1.49 & 0.15. More detailed general characteristics of
the subjects are presented in Table 2.

The numbers of subjects after splitting into groups were as follows: 161 subjects for the
overweight group, 135 subjects for the class 1 obesity group, and 104 subjects for the class 2
and 3 obesity groups. All BMI groups contained different amounts of men and women,
but the difference was not statistically significant (p = 0.71). Overweight patients were
significantly younger (31.9 £ 3.0 years) than obese patients (obesity class 1 and obesity
class > 1: 34.2 & 7.2 and 34.7 £ 7.7 years, respectively). All groups were characterized by
similar height, number of trainings performed per week, time per training unit, and time
spent training per week. The mean BMI in the overweight group was 27.6 £ 1.28, in the
class 1 obesity group it was 31.8 & 1.1, and the class > 1 obesity group it was 38.4 £ 3.5.
The overweight subjects showed significantly higher (p = 0.0001) physical activity level
(PAL), which was 1.57 & 0.11 in this group. In contrast, both obese groups showed a lower
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PAL of 1.46 £ 0.13 and 1.39 % 0.12, respectively. More relevant information characterizing
the observed subjects is presented in Table 3.

Table 2. Characteristics of all individuals observed at the beginning of the intervention without grouping.

The Whole Group n = 400 Women = 210 Men =190

Variable Mean - SD (I\I/I/ilzilli\?lgx)
Age (years) 3342472 (193_255)
Height (m) 1.73 £ 0.09 (15%)_7; 02)

Body mass (kg) 95.99 + 17.01 (63—91556.8)
BMI (kg/m?) 31.83 £4.77 (25.319'51.7)
BMR (kcal) 1950.1 + 342 (132139—131108)
PAL 1.49 +0.15 (1_21;52.0)
TDEE (kcal) 2883.9 £ 454.1 (19825—?:17603)

BMI: body mass index; BMR: basal metabolic rate; PAL: physical activity level; TDEE: total daily energy expenditure.

Table 3. Characteristics of all individuals observed at the beginning of the intervention by BMI group.

Overweight Obesity Class 1 Obesity Class > 1
(n =161) (n =135) (n=104) p*
Variable Women = 87 * Women = 67 * Women = 56 * 0.71

Men =74 * Men =68 * Men =48 *

Age (years) 31.9+3.017 (193_(?54) 3424720 (203_255) 347 +77° (223_?;5) 0.001
Height (m) 174 4 0.09 p o ;*02) 1.73 £ 0.09 (1‘51;?9 6 1724058 (14513'_7 2 6 0.44
Body mass (kg)  83.9 & 10.6° (63218) 96.14+11.1° ( 69_91;1.9) 1145 4 14.6° (90.91_1155 65) 0.0001
BMI (kg/m?) 27.6 +1.28° (25.71?'279.7) 3184110 (303_13';8) 3844 3.5¢ (35.31?511_8) 0.0001
BMR (kcal) 1745 + 231 2 (132136_92i70) 196422690 6250_025559) s34 63242_530108) 0.0001
PAL 1.57 £0.112 (1'31;3.0) 146 £0.13° (1.31;‘;0) 139 £0.12° (1.21;‘?8) 0.0001
TDEE (kcal) 2741 + 422 (198%16_534855) 2867 £407° o o Sl (2113214011603) 0.0001
Trainings per week 3.18 £0.72 (136) 3.23 £ 0.86 (126) 3.24+0.96 (127) 0.79
Training time (min)  56.4 + 17.3 (30@20) 56.8 4 18 (30f§)20) 5734192 (30f(1)20) 090
pTerravif,‘;EE :ﬁf\) 179.8 4 70.3 ( 6015&0) 1833 4 78 (301_%&0) 188.8 4+ 91.8 (30%%0) 0.8

* Pearson’s Chi-square test—gender between groups. ** Kruskal-Wallis one-way analysis of variance by ranks.
abe Kruskal-Wallis test—difference between groups.
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Over the course of the 12-month dietary intervention, the overweight subjects reduced
their mean body weight from 83.9 & 10.6 to 70.1 £ 10.2 kg, which was associated with a
weight reduction of 16.6%. From month-to-month, each weight loss that the group recorded
was statistically significant (p = 0.0001) and was between 2.1% and 1.1% in each month,
which in absolute measures was between 1.7 and 0.6kg. The group with class 1 obesity
reduced weight from an average of 96.1 + 11.1kg to 81.1 + 12.4kg, which was associated
with a relative weight reduction of 15.7%. From month-to-month, the weight reduction
that was found in the group was also statistically significant (p = 0.0001) and was between
1.9 and 0.5% in each month, which in absolute measures, was between 2.2 and 0.4 kg. The
final group with class > 1 obesity demonstrated a reduction in mean body weight from
114.5 £ 14.6 to 96.8 & 14.6 kg, which was associated with a relative weight reduction of
15.4%. The month-to-month decreases in weight reduction that were observed in the group
were statistically significant (p = 0.0001) at between 2.3% and 0.9% each month, which
in absolute measures was between 3.0 and 0.8kg. Significant differences in the rate of
weight loss in each month between groups were noted in months 2, 6, 8,9, 10, 11 and 12 of
participation in the program—the differences between the groups are shown in Table 4.
To summarize the 12 months of the program, all three groups significantly reduced their
body weight. In absolute values, the greatest reduction in body weight in kilograms was
observed in the group with obesity class > 1, the mean value of reduced body weight was
17.7 kg compared to the group with overweight (13.8 kg) and the group with obesity class
(1-15 kg) (p = 0.001). However, in relative terms, i.e., reduced percentage of body weight, a
more significant reduction (p = 0.007) was found by those in the overweight group (16.6%).
The group with class 1 obesity reduced body weight by 15.7%, and the group with class > 1
obesity by 15.4% (these values were not significantly different). More information about
the changes in body weight in all three BMI groups is presented in Table 4.

Table 4. Changes in body weight in BMI groups over 12 months.

Overweight (n = 161) Obesity Class 1 (n = 135) Obesity Class > 1 (n = 104)
s MeniSD inag  Clamse  Chanse . MemdSD LU, Change  Chanse .o MeniSD o qpill, o Change  Ctamse L
() (kg) kg)
Start 839 £ 106 ( 53218) (CERTE 69:31.9) - - - 1145 + 146 (90_91711556'8)
oty 8222103 8 —21 -17 9434109 E5110) -19 18 mosus (G —23 -3 054
e 809£102 (P 162 -13 9284109 ) ~162 “15 sl (M 9P 21 002
. 796%10 (9510 ~16 -13 9164109 o -13 “12 108 + 14 a7 i) -16 -18 006
s 73T T s “13 wizt09 (IO —14 “12 wezx1a1 1090 17 ~18 041
mohs | TEI00E TR s “12 886+ 115 ity ~09 —08 o Vo T -2 017
ol 759101 (5 477121_9) —172 ~14 882+ 116 (5382113) —05b ~04 1029 + 142 (7;01132_1) ~122 “13 0.02
mlé‘nihs 7474102 (52.;4101) -15 -12 00001 8714117 ( 62781712.1 -12 -11 00001 1015 + 14.4 (72?197'?37) -13 —14 00001 0,06
s 3OE10L o Th 152 ~11 9117 20 150 “12 stz P _11b ~11 0.002
s T26%102 LT 140 -1 soxns N0 120 -1 wax1s o _1b -1 0.0001
ooty TH6x02 P 140 -1 wreza (SO b —22 wsxus o TO -0 ~09 0.0001
. 07+103 S0.07) ~152 ~09 waz12a oMo oeb ~05 976 + 146 o _09b ~09 0.0001
S 701+104 w9505 —112 ~06 siize SO o130 11 98146 (%o —09b ~08 0.002
After 68.7 825 -
12 iztos B 1667 -138 siizi2a N b o %8146 oo 1sab 177 00007

months

*Significance of the change in body weight compared to the previous month—Friedman’s rank test. ** P Kruskal-
Wallis test—difference between groups.

The decrease in BMI in all three groups over each month was statistically significant
(p = 0.0001). After 12 months, BMI in the overweight group decreased from a mean of
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BMI

39.5
38.5
37.5
36.5
35.5
34.5
33.5
32.5
315
30.5
29.5
28.5
27.5
26.5
25.5
24.5
23.5
22.5
21.5
20.5
19.5
18.5

27.6 + 1.28 to 23 £ 0.9, in the group with class 1 obesity, BMI decreased from a mean of
31.8 £ 1.1 to 26.8 £ 0.8, and in the group with class > 1 obesity, it decreased from a mean of
38.4 & 3.5 to 32.5 & 2.9. The rate of weight loss is shown in Figure 2.

\\\\‘

Start 1 2 3 4 5 [ 7 8 9 10 11 12
month month month month month month month month month month month month

=l Overweight Obesity class | === 0besity class >1

Figure 2. Rate of decline in BMI over 12 months. BMI: body mass index.

Additionally, in relative terms, i.e., reduced percentage of BMI, a more significant
reduction (p = 0.007) was found in the overweight group (16.6%). The group with class 1
obesity reduced BMI by 15.7%, and the group with class > 1 obesity by 15.4% (these values
were not significantly different). The t-test results indicated significant differences between
the body weight of the participants in the three-month intervals, between the start and
the 3rd month (—5.03 £ 2.44 kg), the 3rd month and the 6th month (—4.18 £ 1.81 kg),
the 6th month and the 9th month (—3.43 £ 1.5 kg), 9th month and the 12th month
(—2.6 £ 2.15 kg) and between the start and 12th month (—15.27 £+ 5.11 kg) (p < 0.0001
for all periods). These differences were also statistically significant in the individual BMI
groups. More information about the changes in BMI in every month is presented in Figure 3.

1 2 3 4 2 7] 7 B 9 10 11 12
Start rmonth month month month month month month month month month month month

change of BMI [%]

= Overweight Obesity class | === Obesity class »1

Figure 3. Rate of decline in BMI over 12 months in percentage (%).
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In order to evaluate the effectiveness of weight reduction in each BMI group, we
assumed the attainment of normal weight, a reduction in body weight by one baseline
degree, and a relative weight reduction expressed as a percentage in order to qualify
individuals as having achieved a weight reduction effect at a certain level. The first way
was to determine how many individuals of each BMI group reduced their weight to a
normal BMI, i.e., less than 25. In the overweight group, the final normal BMI was achieved
by 86.3% of individuals; in the group with class 1 obesity, it was achieved by 11.9%; in
the group with obesity class > 1, it was achieved by 0.9% of individuals. A second way to
determine the success of the intervention was to reduce one’s BMI by one baseline degree.
In the overweight group, this effect was demonstrated by 86.3% of individuals, in the class
1 obesity group by 99.2% of individuals, and in the class > 1 obesity group by 78.8% of
individuals. The other four ways to determine success in weight reduction were to reduce
baseline BMI by at least 5%, 10%, 15% and 20%. All participants achieved at least a 5%
reduction in BMI, and almost all achieved at least a 10% reduction. More participants in
the overweight group achieved at least a 15% and 20% reduction in BMI compared to the
other two groups (Table 5).

Table 5. Effectiveness of a 12-month weight reduction program as expressed in changes in BMI values.

Overweight Patients with Patients with
Variable Patients Class 1 Obesity  Class > 1 Obesity
(n=161) (n =135) (n=104)
Number of patients with BMI < 25 0
at the beginning of the intervention
% of patients with BMI < 25 at the 0%
beginning of the intervention °
Number of patients with BMI < 25
after 12 months 139 16 1

% of patients with BMI < 25 after o o o

12 months 86.3% 11.9% 0.9%
Number of patients who reduced

BMI by 1 baseline degree 139 134 82
% of patients who reduced BMI by 86.3% 99.09 78 89
1 baseline degree = e e

% of patients who reduced BMI by 100

at least 5% °
% of patients who reduced BMI by 100°% 9779, 89.49,

at least 10% ¢ e 7o
% of patients who reduced BMI by 60.8% 46.1°% 44.09,

at least 15% o0 e e
% of patients who reduced BMI by 21.29 18.29 16.3%

at least 20%

The energy requirements of the observed patients also changed significantly (p = 0.0001)
over the 12 months. Total energy requirements in the overweight group decreased from an
average of 2741 & 422 to 2350 4 186.8 kcal, a change of 13.4%. In the group with class 1
obesity, the mean TMR decreased from 2867 + 407 kcal to 2322 + 205 kcal—this change
was 18.9 %. In the group with >1-degree obesity, the mean TMR decreased from 3127 =+ 462
to 2414 £ 202.9 kcal—this change was 22.7%. More data on changes in TMR, including
changes in basal metabolic rate, are shown in Table 6.
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Table 6. Change in basal metabolic rate (BMR) and total metabolic rate (TMR) after 12 months

of intervention.

Overweight Patients with Patients with
Variable Patients Class 1 Obesity Class 2 and 3 p*
(n=161) (n =135) Obesity (n =104)

BMR at the beginning (kcal) 1745 + 231 1964 + 269 2248 + 349
BMR after 12 months (kcal) 1497 + 119.6 1591.2 £+ 141 1737 + 146

BMR change in % —13.4% —18.9% —22.7% 0.0001
TMR at the beginning (kcal) 2741 + 422 2867 + 407 3127 + 462
TMR after 12 months (kcal) 2350 + 186.8 2322 + 205 2414 + 2029

TMR change in % —13.4% —18.9% —22.7%

* Kruskal-Wallis Test.

4. Discussion

Analyzing the results, it is worth noting that the overweight subjects were significantly
younger than the subjects in the other groups, which theoretically could have affected the
effect obtained and could have been a differentiating factor in the weight loss results. There-
fore, we additionally performed an analysis of weight loss in relation to age, and it showed
no significant differences (p = 0.14) in weight loss due to the age of the observed subjects. It
is noteworthy that compared to obese subjects, the overweight group also showed a higher
leisure-time physical activity rate (PAL of 1.57 & 0.11 vs. 1.46 &+ 0.13 and 1.39 % 0.12),
and this may have influenced the final outcome in weight loss. Although the BMI groups
had similar exercise-related activity, it is undoubtedly the case that greater spontaneous
physical activity (NEAT) was a factor supporting weight loss in the overweight group.

Interesting results were observed by researchers Bautista-Castafio et al. [20]. In their
study, a group of overweight patients also recorded higher weight loss. Although, all groups
had similar levels of PAL. Additionally, the poorest outcomes applied to those subjects with
childhood obesity and those who had obese parents. In another intervention-oriented study
aimed at reducing patient weight, flexible endoscopic suturing for endoluminal gastric
volume reduction was used. A multidisciplinary team provided post-procedure care.
Patient outcomes were recorded one year after the procedure. The number of dietary and
psychological contacts was a predictor of good weight loss results. In the linear regression
analysis, adjusted for initial BMI, variables associated with %TBWL included frequency of
dietary (3 = 0.563, p = 0.014) and psychological contacts (3 = 0.727, p = 0.025) [21].

Leaving aside leisure time activity, all groups in our study were similar in the number
of trainings per week and the timing of these trainings, and thus, over the weeks, all indi-
viduals devoted a similar amount of time to training activity. Another strength of the study
is the similar proportion of men and women in the three study groups. According to our
literature analysis, there are very few publications dealing with the topic of the association
of baseline BMI values with the rate of weight loss, and the available publications discussed
below describe an intervention in which the majority of the study group was female. In a
similar study to ours by Acharya et al. [22], the number of men was 14%, and in the study
by Heshka et al. [23], men made up 18% of the group. This excluded the possibility of
differentiation within groups due to the quantitative advantage of either sex.

What is worth emphasizing is that in our study, in all groups with different BMI values,
a decrease in body weight was observed in each month of the program. There was no
stopping of weight loss at any period of the intervention, which may indicate an appropri-
ate adjustment of the diet and training plan for the subjects and their high motivation to
participate in the program throughout its length. The rate of weight loss should be consid-
ered high compared to other similar studies analyzing this aspect. Additionally, it can be
observed that the decrease in body weight in each three-month interval was decreasing
during the 12-month intervention. The changes in body weight were most significant in the
first three months and the least between the 9th and 12th months (measured in kilograms).
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In another intervention study based on lifestyle changes, a weight loss of 2.3% for men and
1.6% for women was reported over 12 months [24]. In the study by Sacks et al., weight loss
after 12 months was 7% of the original body weight. Participants, similarly to our study,
were subjected to a nutritional intervention combined with physical activity for 90 min per
week [25]. Comparable results were also reported by Reseland et al. [26]. In this 12-month
intervention involving an energy deficit diet and exercise program, subjects reduced their
body weight by an average of 6.8%. Our study shows that regardless of their baseline BMI,
the observed subjects achieved great success in reducing their body weight, but the effect is
more pronounced in overweight subjects. These findings stand in opposition to the results
of literature reviews on whether BMI is a differentiating factor in the rate of weight loss
following a lifestyle change intervention. A 2014 systematic literature review bringing
together the analysis of 13 intervention studies indicates that there were no differences in
percentage weight loss among groups with different BMIs [27]. Similar findings were noted
by the authors of a literature review on this topic from 2005 [28]. However, it is worth
emphasizing the fact that the studies analyzed in these systematic reviews had different
methodologies and differed from each other. Some of them were based only on the change
in diet, others on dietary recommendations, and still, others were based on the change in
diet and increasing the level of physical activity.

In our study, we sought to determine what percentage of observed individuals
achieved success as a result of the intervention. We chose to focus on three aspects related
to reducing one’s body weight. The first and most rigorous was to bring one’s body weight
to a normal BML In our study, the overweight group overwhelmingly achieved this goal
(86.3%). Significantly less of those with class 1, 2 and 3 obesity reduced their body weight
below a BMI of 25. The second established determinant of weight loss success may be
reducing one’s BMI grade by one baseline degree. Given this factor, by far, the majority
of each BMI group achieved their goal. Our last suggestion for evaluating weight loss
success is to determine the number of people who managed to reduce their body weight
by at least 5%, 10%, 15% or 20% of their baseline BMI, which on an ascending scale shows
how much weight loss people in each BMI class can count on. Here, too, according to
our observations, individuals in the overweight group reduced their body weight to the
greatest extent. Finally, it is also worth noting that as body weight decreases, our basal
and total energy requirements decrease [29,30]. Therefore, after a successful weight loss
intervention, further nutritional education for patients is necessary to teach them how to
eat in order to maintain their lower body weight.

Limitations of the Study

The study had some limitations. Due to the nature of the online intervention, we
cannot confirm with certainty that the subjects adhered to the protocol 100 percent. Of
course, in the course of the intervention, we checked the degree of program implementa-
tion. The study lasted 12 months, but it did not assess the degree of weight maintenance
after the intervention. Due to the technological limitation, we also did not measure en-
ergy expenditure during exercise and throughout the day, which could have influenced
the observed results. Furthermore, the study was unable to compare the mobile-based
lifestyle intervention group with the offline intervention group to tell whether the online
intervention was more effective than the offline one.

5. Conclusions
5.1. Main Conclusions

In conclusion, applying the same lifestyle changes (including changes in physical
activity and diet) to individuals with different initial BMI can result in different outcomes
in particular BMI classes. It is likely that the greatest effects will be achieved by over-
weight individuals, although this hypothesis would still need to be confirmed in other
scientific studies.
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An online weight reduction program with close follow-up and a program using dietary
modifications and recommendations for physical exercise is an effective method to reduce
weight in overweight and obese patients. Reduction in body weight is higher in obesity
class > 1 in comparison with obesity class 1 and overweight patients, and % of weight loss
is higher in overweight in comparison with obese patients.

Subjects with lower BMI achieved more significant reductions in their relative body
weight than obese ones. In our study, the overweight participants had slightly higher
non-training physical activity, which could have influenced the results.

5.2. Other Conlusions

A very important observational result is that the weight loss in all groups was almost
linear, and all subjects were successful in weight reduction. Almost all the participants
had at least a 5-10% decrease in BMI. At least a 15% decrease in BMI was observed most
often with the overweight participants. Factors that most likely influenced this were the
appropriately selected dietary and exercise intervention, patient support throughout the
study period, and adequate levels of motivation within the patient group. Diet individually
adjusted to the patient’s taste preferences increased the success rate of the plan.
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Abstract: Overweight and obesity are a cause of many non-communicable diseases leading to an
increased risk of death. There are many programs aimed at weight reduction, but few publications
have evaluated their effectiveness according to the gender and age of the subjects. The purpose of this
study is to evaluate the effects of age and gender on weight loss outcomes in subjects participating in
a 12-month online weight loss program. 400 subjects, 190 men and 210 women, were included in the
study. The online intervention consisted of a 15% energy deficit diet and training (RESPO method).
Changes in body weight over 12 months were similar (p = 0.14) across age groups. Weight reductions
by month were statistically significant (p = 0.0001) in both groups. We noted no differences in weight
loss between men and women expressed in kilograms. However, women reduced their body weight
to a greater extent, i.e., by 2.7 percentage points, than men. Gender is a factor that may influence the
effectiveness of weight loss programs, while age demonstrates no such influence. Our study shows
that significant weight reduction during weight loss therapy is achieved by both men and women,
but women can expect better results.

Keywords: obesity; overweight; human; gender; men; women; energy restriction; physical activity;
lose weight; online intervention

1. Introduction

The number of adults with an abnormal body mass index (BMI) is escalating globally,
with more and more people being categorised as overweight or obese. Moreover, the
prediction models reckon that this shift in BMI will continue. Approximately, in the
European Union (EU) 36% of people are considered overweight and 17% obese, which
adds up to around 53% being considered above the recommended weight [1]. Obesity
is a global concern as a risk factor for numerous diseases. Excessive fat accumulation in
body is positively correlated with increased risk of diabetes type 2, cardiovascular diseases,
musculoskeletal and kidney disorders and several types of cancer, including breast, ovarian,
prostate, liver, gallbladder and colon [2]. In the United Kingdom only, it was estimated,
that over GBP 6.1 billion were spent on obesity-related treatments from 2014 to 2015 [3].
What is more, the recent COVID-19 pandemic seems to escalate the prevalence of obesity.
Prolonged lockdowns, extended stress and closure of indoor sport facilities could result
in increased energy intake [4]. Moreover, obese individuals appear to have higher rates
of hospitalization, intensive care unit (ICU) admissions and mortality after being infected
with SARS-CoV-2 [5]. Ignored and untreated, obesity can lead to serious health issues or
could be a cause of disability or even death. Therefore, it is crucial to understand and detect
obesity to prevent and decrease its prevalence.

According to statistics, in the EU there is no systematic difference between the genders
as regards the share of obese women and men [1]. However, men seem to be underrepre-
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sented in weight loss programs. Numerous weight-loss interventions target mostly women.
Furthermore, social norms and negative body image could be the cause why women engage
with dietary programs more frequently [6]. Despite that, it has been argued that males are
more successful with weight loss during dietary interventions [7]. That could be caused by
different fat distribution among genders and lower average fat mass percentage in men,
compared to women [8]. Age has been positively correlated with excessive fat mass. In
the EU, the percentage of overweight individuals is increased with age [1]. The age group
“18-24" has the lowest prevalence of overweight individuals (25%), while in the age group
“65-74” almost 66% had been classified as overweight. Studies suggest a broad variation
in weight gain over time in different populations. In western countries weight increase
among adults was estimated between 200 and 400 g/year [9]. Therefore, it is important to
target the prevalence of obesity. It is estimated that even moderate weight loss of 5-10% of
the baseline weight is sufficient for health improvements [10].

2. Methodology
2.1. Study Design and Purpose

This study was designed as an observational, prospective, open-labeled, twelve-month
trial. Data collected concerned the weight loss program from January 2019 to December
2021. This report is an extension of the observations made and described in the previously
published article [11]. In the previous work, we focused on the analysis of the results
in terms of the impact of BMI on the rate of weight loss. To find out more about the
methodology of the conducted research, we encourage you to read the quoted article [11].
Below we have focused on the most important aspects of the methodology. The purpose of
this study is to evaluate the effects of age and gender on weight loss outcomes in subjects
participating in a 12-month online weight loss program. We focused on assessing weight
changes over the course of the program in relative terms (percent reduction in baseline
body weight) rather than in absolute terms (in kilograms). Describing weight loss in this
way allows to look at the phenomenon in a more objective way.

2.2. Sample

720 overweight and obese subjects were recruited for the study. 400 subjects completed
the protocol and was included in this analysis. The mean BMI in the group was 31.83 & 4.77
(min 25.1 max 51.8). Men constituted 190 subjects and women 210 subjects. Inclusion criteria
were overweight subjects between 18 and 55 years of age, no dietary intervention in the
last 24 months, participation in a dietary intervention for 12 months, no musculoskeletal
injuries, accessibility to a computer and/or telephone, no physician contraindication to
regular physical activity.

2.3. Study Procedure and Intervention Characteristics

Data sources included nutrition and medical forms completed by subjects prior to
the nutrition intervention, anthropometric measurements at baseline and taken during the
intervention [12].

The online intervention consisted of a 15% energy deficit diet and training (RESPO
method). Respo method (from the word “responsiveness”) is based on individual adjust-
ment of the whole plan of losing weight. The Respo method is based on 4 fundamentals.
The first is an individually tailored diet in terms of, among other things, taste preferences,
number of meals or meal times. The second aspect of the method is a training plan adapted
to the participants. The third foundation is constant contact with an online dietician, so
that the participant could contact him at any time. The final aspect of this method is
the emphasis on acquiring healthy eating habits. In the process of dietitian-participant
collaboration, efforts were made to educate the participants as often as possible.

The intervention diet was designed according to the recommendations for healthy
adults in Poland [13]. The energy value of the diet was reduced by 15% relative to the
participants’ TDEE (total daily energy expenditure), which was determined based on BMR
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(basal metabolic rate) estimated using the Harris and Benedict formula, including the
physical activity index (PAL) as recommended by the Institute of Food and Nutrition in
Poland. [13]. The level of physical activity was assessed by using the physical activity
questionnaire published by Johansson and Westerterp [14].

The PAL coefficient oscillated between 1.2 and 2. The proportion of carbs in the diet
was set at 50-55% of the energy value of the diet, with simple sugars added less than 10%.
The proportion of energy from fat was 25-35% of the energy value of the diet. Protein,
meanwhile, was set at 1.6 g of protein per kilogram of participants” body weight. [15]. The
diet was balanced based on a program having the Food and Nutrition Institute and USDA
product and food database. The general diet characteristics are presented in Table 1.

Table 1. General characteristic of interventional diet.

Variable Value
Caloric value [%] 85% TDEE
Proteins [g/kg body mass] lé6g
Fats in total [%] 25-35% of energy
Carbohydrates [%] 50-55% of energy
Fiber [g] 30-40
Saturated FA [%] <5% of energy
Monosaturated FA [%] 14-26% of energy
Polysaturated FA [%] 4-6% of energy

TDEE—total daily energy expenditure; FA—fatty acids.

2.4. Outcome Measurements

The measurements of height and weight were taken by the subjects themselves after
a pre-prepared training session in which a specialized dietician demonstrated how to
perform these steps correctly. Each subsequent measurement was taken by the subjects at
home on an empty stomach every 14 days to minimize measurement error. Measurements
were taken from home to make the entire intervention process as easy as possible for the
participants. During the dietary intervention, participants were in constant contact with
the dietitian and trainer and submitted bi-weekly reports including body weight. All
participants in the study had contact with a dietitian at least every 2 weeks to ensure the
same model of intervention for each person. In addition, they completed a running diary
each day to monitor the actual intake of the intended diet. Each study participant received
appropriate instructions for completing the food diary.

2.5. Statistical Analysis

STATISTICA 13.3 PL package (TIBCO Software Inc. (2017). Statistica (data analysis
software system), version 13 was used to elaborate the data obtained. For all statistical
analysis, a level of p < 0.05 was taken as the cut-off for rejection of the null hypothesis. Basic
descriptive statistics were calculated for quantitative data and distributions of qualitative
characteristics were determined using multivariate (contingency) tables. The significance
of differences in the distribution of qualitative characteristics was tested using the chi*2
test in combination with the multivariate tables. Due to the rejection for most of the
analyzed variables by the W Shapiro-Wilk test of the hypothesis of normality of distribution
and the expression of a significant part of the variables in ordinal scales, non-parametric
tests were used in the study—the Mann-Whitney U test (with correction for continuity),
the Wilcoxon signed-rank test and ANOVA—KTruskal-Wallis or Friedman with post hoc
tests, respectively.
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3. Results

Immediately prior to the dietary intervention, the mean BMI of subjects participating
in the weight reduction program was 31.83 4= 4.77. The mean age was 33.42 &+ 7.2 years.
Physical activity as measured by PAL was at a moderate level and was 1.49 £ 0.15. The
general characteristics of the subjects at the beginning of the intervention are shown in
Table 2.

Table 2. General characteristics of participants at the beginning of the intervention.

The Whole Group n = 400 Women = 210 Men = 190

Variable Mean + SD (I\l/}/;ﬁflli/i;;)
Age [years] 3342 +72 (193_255)
Height [m] 1.73 + 0.09 (1533202)

Body mass [kg] 95.99 +17.01 (63—91556.8)
BMI [kg/m?] 31.83 £4.77 (%iﬁﬂ)
BMR [kcal] 1950.1 + 342 (132139—131108)

PAL 1.49 4+ 0.15 (15230)
TDEE [kcal] 2883.9 +454.1 (198248_17603)

BMI: body mass index; BMR: basal metabolic rate; PAL: physical activity level; TDEE: total daily energy expenditure.

The numbers of subjects after splitting into groups were as follows: 190 men and
210 women. The study groups did not differ statistically significantly in age, BMI values,
physical activity index (PAL), total time spent training per week. Men were taller, had
higher absolute body weight, higher basal and total metabolism than women. Additionally,
women trained more frequently (p = 0.01) than men on a weekly basis; on the other hand,
their time per training unit was significantly shorter (p = 0.02), it was 55 4+ 17.99 min on
average compared to 58.7 & 17.96 min for men. The characteristics of the men and women
participating in the study at the beginning of the intervention are presented in Table 3.

Table 3. Characteristics of women and men at the beginning of the intervention.

Men Women
(n =190) (n =210)
Variable Medi Medi p*
edian edian
Mean £ SD (Min-Max) Mean + SD (Min-Max)
32 31
Age [years] 33.43 £ 6.9 (19-55) 3441 +£7.45 (20-55) 0.48
. 1.80 1.68
Height [m] 1.80 4 0.07 (1.57-2.02) 1.67 + 0.06 (15-1.87) 0.00001
103 87
Body mass [kg] 103.6 + 16 (64.8-156.8) 89.1 +14.8 (63-142) 0.00001
30.86 31
2
BMI [kg/m~] 31.9 + 454 (25.1-48.9) 31.8 +4.98 (25.2-51.76) 0.54
BMR [kcal] 2156 + 310 2147 1763 £+ 251 1695 0.00001

(1360-3108)

(1323-2898)
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Table 3. Cont.
Men Women
(n =190) (n =210)
Variable Medi Medi p*
edian edian
Mean + SD (Min-Max) Mean + SD (Min-Max)
1.42 15
PAL 1.48 +£0.15 (1.2-2.0) 149 +0.14 (1.2-2.0) 0.07
3140 2592
TDEE [kcal] 3173 + 410 (2230-4603) 2621 + 310 (1984-3921) 0.00001
Trainings per 3 3
week 3.13 £0.82 (1-7) 3.31 £0.84 (1-6) 0.01
Training time 60 60
[min] 58.7 £ 17.96 (30-120) 55 +17.99 (30-120) 0.02
Training time per 180 180
week [min] 185 + 81.9 (90-330) 181.7 £ 76.7 (45-430) 0.59

* Mann-Whitney U Test.

The number of 18-29-year olds was 136, 30-39-year olds was 156 and 40-55-year olds
was 108. There were no significant differences in the proportion of men and women in all
3 groups (p = 0.33). The groups did not differ in BMI, basal metabolism, total metabolism
and training time both in terms of time per training unit and time spent training per week.
Factors differentiating the groups, in addition to age, were absolute body weight, physical
activity index, and number of trainings per week. Characteristics of all subjects observed at
the beginning of the intervention divided into 3 age groups are presented in Table 4.

Table 4. Characteristics of participants at the beginning of the intervention by 3 age groups.

Person in Age 18-29

Person in Age 30-39

Person in Age 40-55

(n = 136) (n = 156) (n = 108) p*
. Women =77 * Women =75 * Women = 58 * 0.33
Variable Men =59 * Men =81 * Men =50 *
Mean + SD (R?I/:;(-ili;:x) Mean + SD (hi/;li‘-jl\i/i:x) Mean + SD (hl/\lgi‘-ili;:x) p**
Height [m] 1.71 + 0.09 (1_5%)'_7 12 o7y 174£009 (1.51;;‘_102) 1.74 £ 0.08 (1.512'_7 f %) 0.21
Body mass[kg] ~ 929+156° 6599i(;3) 97.09£179° 63_91?5 oy OBAME169° 67??492‘ 6 0.03
BMI [kg/m?] 3117 + 4.62 (25.13?;1.7 g Ol8+ase (25?{)'5169'1) 327 + 477 (25'3;'511. " 0.06
BMR [kcal] 1896 £313 | 6158_325793) 1979 + 358 (132139_5331 g 9BEBL 40179_22899 " 0.12
PAL 151 +0.14° (1.31;52'0) 147 +£0.13° (1.21;‘;9) 147 +£0.14° (1'21520) 0.02
TDEE [kcal] 2859 + 437 (202297313’199) 2906 + 481 (198248_941603) 2882 + 435 (2132?)82120 1) 0.64
Trairvlvigfﬁ PE 329+ 0.862 (ﬁ 6 3.29 +0.86 (137) 3.03 £ 0.8" (134) 0.01
Trai?rin“ii ]ﬁme 56.9 + 17.7 (30?220) 57.14+205 ( 45f§)20) 56.1 + 14.4 (306_090) 0.97
Trax‘ézlf Eri:ilz]per 189.4 £ 85 ( 451_%1%0) 187.3 £ 83.4 (901_%1%0) 1699 £624 601_?60) 0.21

* Pearson’s Chi-square Test—Gender between group; ** Kruskal-Wallis one-way analysis of variance by ranks;
ab Kruskal-Wallis Test—Diference beetwen group.
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In both groups after 12 months of intervention, the absolute reduction in body weight
from month to month was significant (p = 0.0001) and was for men between 0.7 kg and
2.2 kg which was reflected in a relative weight reduction of between 0.9% and 2.2% each
month. Women, on the other hand, reduced their body weight between 0.7-1.8 kg per
month which in relative terms means a reduction of 0.9-2% in each subsequent month.
During the 12 months of the program, men reduced their body weight by a total of 15.2 kg
which means a relative weight reduction of 14.7 %. In contrast, women lost weight by
15.4 kg and due to their lower initial body weight, this was reflected in a relative weight
reduction of 17.4%. Women reduced their body weight at 12 months to a greater extent, i.e.,
by 2.7 percentage points at p = 0.00001 than men (Mann-Whitney U Test). Interestingly,
in the first 3 months, men lost weight at a similar rate as women, but from the 4th to
the 11th month the weight loss in their group was already lower than in the women’s
group. General changes in body weight in gender groups after 12 months are shown
in Figure 1a,b. Changes in body weight in gender groups in every month are shown in
Table S1-Supplementary Materials.

20
18 17.4

152 16 147

Men Women* Men*

B Change body mass [kg] B Change body mass [%] *p=0.0001

(a) (b)

Figure 1. (a). Change in body weight (average) in men and women after 12 months expressed
in absolute value [kg]. (b) Change in body weight (average) in men and women after 12 months
expressed in relative value [%]. * Mann-Whitney U Test.

Changes in body weight across the 3 age groups over 12 months are shown in Figure 2.
The relative weight reduction over 12 months was similar (p = 0.14) across age groups
at approximately 16% (Kruskall-Wallis test). Person in age 18-29 reduced 16.5% of body
mass, person in age 30-39 reduced 16% of body mass, person in age 40-55 reduced 15.9%
of body mass. In other words, age did not affect the effectiveness of weight reduction
in those participating in the online program. Similar to the gender groups, weight loss
occurred in each month of the intervention and was significant relative to the previous
month (p = 0.0001). More information about the changes in body weight across the 3 age
groups in every month are presented in Table S2-Supplementary Materials.
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Figure 2. Mean rate of decline in body mass in the 3 age groups over 12 months [kg].

4. Discussion

In this study, we addressed the determination of the effect of gender on the magnitude
of weight reduction during a therapeutic process conducted remotely via online commu-
nication. A very strong element of our study is the participation of a similar number of
women and men (men constituted 47.5% of the group). Additionally, in the analysis of the
different age groups, gender was not a differentiating determinant and so in all 3 groups
the proportion of women and men was similar. This allowed to assess how age affects the
rate of excess weight reduction without the important differentiating factor of gender. In a
systematic review by Pagoto et al. [16], the researchers found that in the studies included
in the review men accounted for only 27% of the total study population, additionally it
is worth noting that this percentage was only slightly higher for obesity interventions
with associated comorbidities (36% men). In another study targeting weight reduction,
men made up only 20% of the study participants [17]. There are many hypotheses ex-
plaining the fact that men are less representative in studies evaluating the effectiveness of
methods to reduce excess body weight. It is possible that women have a greater desire to
change their body weight due to cultural pressures regarding their appearance [18]. On the
other hand, men are culturally encouraged to maintain more muscle mass and therefore
more body weight [19]. Still another hypothesis that is raised in the realm of relating the
topic of weight loss is that socially the use of dieting is stereotypically associated with
women [20,21]. Therefore, this study is unique in the literature on the topic in that a similar
sized group of women and men were assessed. It also counters the general trend that men
are less likely to participate in weight loss programs.

Interestingly, the available literature reviews are contentious in clearly defining
whether gender affects the results obtained during weight loss. A systematic literature
review from 2011 reported that such differences were not observed in the analyzed stud-
ies [22]. Similar observations are noted in studies on the effect of regular physical activity
on the rate of weight loss. In a 2013 study lasting 10 months, subjects performed 5 cardio
training sessions per week to reduce their body weight. The effect was a weight reduction
of 3.9 &+ 4.9 kg-5.2 £ 5.6 kg on average, depending on the size of the energy deficit. Gender
differences were not observed [23]. Our study also confirms a similar weight loss in both
the female and male groups in absolute terms, but it is worth noting that the men had
a higher body weight at the beginning of the study than the women, and therefore the
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relative (percentage) weight reduction for the women was greater (17.4%) than for the
men (14.7%). Expressing weight reduction in relative terms (percentages), in our opinion,
is a much better way to determine the effectiveness and rate of excess weight reduction.
There are studies showing a similar trend, i.e., better effects of weight reduction targeted
programs in women. In a study by Sanal et. al., women reduced 4.3% of their body weight
compared to men who reduced 3% of their body weight [24]. In the study by Gabriele et. al.,
women reduced 5.3% of body weight vs. 3.4% in men [25]. In opposition to these studies,
there are publications showing that it is men who lose a greater percentage of body weight
in studies targeting weight loss using changes in diet and physical activity levels [26,27].
Therefore, it is still unclear whether gender determines the magnitude and effectiveness of
weight loss. Although men often show greater weight loss in absolute terms this is usually
related to their greater baseline body weight. Additionally, it is worth noting that women
in each study also significantly reduced their body weight. Currently, there is limited
evidence saying that women and men should use different weight loss strategies. However,
it is worth noting that strategies that combine dietary interventions with interventions
that increase physical activity levels appear to be the most effective. The effectiveness of
the dietary intervention combined with physical activity in the present study may have
been due to the tailoring of the recommendations to the individual needs of the subjects
and the continued support throughout the program. It seems that it is the combination of
collaboration between the dietitian and trainer and active cooperation on the part of the
participants that most contributes to the effectiveness of weight loss programs [28].

An important question addressed in this study was whether the age of the observed
individuals affected the rate and effectiveness of weight reduction. It would seem that the
older people get the more difficult it is to reduce body weight due to greater difficulty in
acquiring new healthier eating habits or lower propensity to engage in increased physical
activity such as trainings. Unfortunately, there are currently no studies that examine how
age affects weight loss during weight loss therapy. Our results show that weight reduction
occurs to a similar extent regardless of age. It is worth noting that this observation is
unique in the literature. This may be related to the similar motivation to change one’s
lifestyle among the participants regardless of age. The dietitian, in the course of cooperation
with the participant, supported them appropriately in keeping to the diet and training
goals, depending on the situation. Another hypothesis explaining the results is that dietary
changes and physical activity were appropriately adjusted to each participant. Both the
diet and the training were not imposed but adapted to the abilities of each participant.
The proposed method of weight loss, associated with online communication, seems to be
accepted by both genders and allows for similar results in different age groups.

Limitations of the Study

The study had some limitations. Due to the nature of the online intervention, we
cannot confirm with certainty that the subjects adhered to the protocol 100 percent. Of
course, in the course of the intervention, we checked the degree of program implementa-
tion. The study lasted 12 months, but it did not assess the degree of weight maintenance
after the intervention. Due to the technological limitation, we also did not measure en-
ergy expenditure during exercise and throughout the day, which could have influenced
the observed results. Furthermore, the study was unable to compare the mobile-based
lifestyle intervention group with the offline intervention group to tell whether the online
intervention was more effective than the offline one.

5. Conclusions

An important element of our study comparing gender differences in the perceptions
of lifestyle change interventions among the subjects is the fact that men were comparable
to women. We noted no differences in weight loss between men and women expressed
in kilograms. However, women reduced weight more than men when the amount of
reduction was assessed in relative terms (percentages). In other words, gender may be
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a differentiating factor in the magnitude of weight reduction in a long-term weight loss
program. Our results also show that regardless of age, weight reduction occurs at a similar
rate. This may be related to similar motivation to change one’s lifestyle among participants
in the follow-up regardless of age.
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1 | INTRODUCTION

Excessive weight and obesity represent prominent global public
health challenges, prompting continuous endeavors for the devel-

opment of novel preventative and therapeutic modalities (World
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Abstract

Overweight and obesity are among the most serious public health problems, mak-
ing new methods for their prevention, as well as treatment, constantly being sought.
This study was designed as a 6 month intervention study. The main objective was to
evaluate the effect of an energy deficit (10%, 20%, and 25%—groups D10, D20, and
D25, respectively) on the rate of weight loss and waist and hip circumferences. The
protocol was completed by 180 participants. Men as well as women comprised 90
patients each. The mean body mass index (BMI) was 30.5+5.0 kg/m2 (min 21.3-max
49.2). Among the patients, there were 86 with a BMI indicating overweight. Fifty-four
patients had class 1 obesity, while the remaining 30 patients had class 2 or greater
obesity. After 6 months of intervention, the D10 group noted a 7.6% (median) reduc-
tion in weight, the D20 group a 9.9% (median) reduction in weight, and the D25 group
a 10.3% (median) reduction in weight. After the intervention, 51.7% of patients chose
to continue further weight reduction already outside the research protocol. Key fac-
tors influencing the willingness to stay on the diet longer than 6 months were higher
baseline body weight and/or higher BMI and a rate of weight loss of at least 1.5% of
body weight per month. In summary, it appears that a larger energy deficit (on the
order of 20%-25%) is most appropriate in terms of weight loss lasting 6 months and

motivation for continued therapy.

KEYWORDS
diet intervention, energy deficit, human, lose weight, obesity, online intervention, overweight,
physical activity

Health Organization, 2020). One of the most common therapeutic

interventions is the development of nutritional intervention strat-

egies to reduce excess body weight and improve health outcomes
(Kim, 2021). The lack of full effectiveness in following the recom-

mendations of specialists and the constantly worsening statistics on
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overweight and obesity mean that new forms of contact with pa-
tients and ways to support them in weight reduction therapy are
being sought. A good space for such activities may turn out to be
the online environment (Kregielska-Narozna et al., 2013). Using
the Internet, a range of health behavior services can be provided.
The global count of Internet users surpasses 4 billion patients, and
as a result, the activity of dietitians in the online world offers the
opportunity to reach many more people than traditional solutions
(Kaminski et al., 2020). Recent reports indicate that interventions,
aimed at improving health in general (including nutrition), carried out
via the Internet yield the expected results. Moreover, personalized
feedback provided by a dietitian in an online fashion increases pa-
tient engagement in the therapeutic process and is associated with
a greater chance of significant reductions in excess body weight.
Long-term therapeutic intervention conducted online with patients
with overweight and obesity appears to be an effective way to lose
weight and improve health parameters (Beleigoli et al., 2020; Brug
et al., 2005; Tzelepis et al., 2021).

The main way to influence the reduction of excessive body
weight when working with patients with obesity is to reduce the
energy value of the diet so as to achieve a negative energy balance.

The size of the energy deficit and its individual adjustment for
the patient are undeniably the most important factors affecting the
effectiveness of the therapeutic process (Kim, 2021). Guidelines
of experts from various countries on the treatment of obesity rec-
ommend gradual weight reduction to limit the risk of returning to
baseline weight later. They point out that too much restriction in
the energy value of the diet, which allows faster weight loss, can
increase the risk of deviation from the diet and weight gain again
(yo-yo effect) (National Clinical Guideline Centre (UK), 2014; Durrer
Schutz et al., 2019; Bak-Sosnowska et al., 2022). In accordance with
the European clinical practice guidelines concerning the manage-
ment of adult obesity (Durrer Schutz et al., 2019), weight loss should
be achievable, individualized, and long-term. In addition, the rec-
ommended magnitude of weight reduction has been reported to be
5%-15% over a period of 6months. The latest position of the Polish
Society for the Treatment of Obesity indicates that the optimal goal
is to reduce body weight at a rate of 1kgin the first week and 0.5kg/
week in subsequent weeks, with an energy deficit of 500-600kcal,
and the energy value of the recommended diet must not be less
than that necessary to maintain basal metabolic rate (BMR) (Bak-
Sosnowska et al., 2022). Reducing excess body weight has many
beneficial health effects, but it is still unclear whether they depend
on its rate. Current studies (Fogarasi et al., 2022; Vink et al., 2016)
shed a different light on the current recommendations, indicating
that the rate of weight loss did not affect the return to initial body
weight at a later time. Moreover, losing the same amount of weight
at different rates did not significantly affect changes in body com-
position and metabolism, and small differences are unlikely to be
clinically relevant to the long-term treatment of obesity. However,
the use of very low-calorie diets (VLCDs) may result in a greater per-
centage loss of lean body mass, as opposed to diet plans that assume
a smaller energy deficit (Vink et al., 2016). Strategies for weight loss

and maintenance should certainly be individualized, and it is up to
dietitians to choose the best approach based on patient preferences
(Kim, 2021). Taking into account the above facts, we formulated the
following hypothesis: an energy deficit of 20% is the most effective
in terms of the rate of weight loss in a 6 months intervention aimed at
weight loss. The aim of this study was to assess the impact of vary-
ing energy deficits (by 10%, 20%, or 25%) on the rate of weight loss
and anthropometric parameters (waist and hip circumferences). An
additional objective of the study was to evaluate the effectiveness
of collaboration with a dietitian using only online communication on
the effectiveness of weight reduction. In addition, we assessed the
influence of factors, such as age, body mass index (BMI) before as
well as after the intervention, the degree of weight reduction, waist
and hip circumferences before as well as after the intervention, and
weight reduction in the last month of the intervention on the pa-
tient's willingness to continue working with a dietitian aimed at fur-
ther weight reduction.

2 | METHODS
2.1 | Study design

Our study is a 6 months intervention involving humans. The data col-
lection lasted from July 2022 to January 2023. This is a randomized
intervention trial conducted 100% online. The intervention was car-
ried out in three groups in which energy deficit and regular physical
activity were used for 6 months under the constant supervision of a
dietitian, conducted online. The energy deficit was set at three lev-
els: 10%, 20%, and 25% to individual energy needs in order to deter-
mine the effectiveness of reducing excess body weight in an online
intervention at various levels. Our primary focus revolved around
evaluating fluctuations in weight throughout the duration of the pro-
gram through relative metrics, specifically the percentage reduction
in baseline body weight, rather than absolute measures denoted in
kilograms. Utilizing this approach facilitates a more objective analy-
sis of the phenomenon of weight loss. The study was approved by
the local Ethics and Scientific Research on Humans Commission
of Faculty of Human Nutrition and Consumer Sciences—SGGW
(Warsaw University of Life Sciences) approved the research project
(approval number: 35/2021). All subjects signed consent form to
participate in the study.

2.2 | Sample

People participating in the study were recruited from among peo-
ple attending an online clinic dealing with dietary therapy of obe-
sity. Inclusion criteria were: ages of 18 and 50years, excessive body
weight (BMI >25), no weight loss in the last 24 months, no muscle
injuries, access to a computer and/or telephone, no contraindica-
tions from a doctor or physiotherapist to engage in physical activ-
ity, willingness to reduce body weight, readiness to modify the diet,
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undertake regular physical exercise, have a bathroom scale with an
appropriate certificate (due to the measurements being performed
by the participating people themselves), and readiness to participate
in the study before 6 months. The surveyed people volunteered to
participate in the study. A total of 224 people signed up, but during
the inclusion in the study and presentation of its detailed assump-
tions, 44 people withdrew without giving any reason. Recruitment
was completed when 180 people (90 women and 90 men) were in-
cluded in the study. It was assumed that the number of people in
each of the three groups of the intervention study should be ap-
proximately 60 people, with an equal proportion of women and men
in each of them. Groups of this size allow for statistical analysis.

2.3 | Study procedure and intervention
characteristics

The source of data was a nutritional form completed by 180 patients
included in the intervention study. Body weight and body circum-
ference measurements were performed at the beginning and during
the intervention by patients themselves. The intervention (RESPO
method) consisted of an exercise program and diet with a 10%, 20%,
or 25% energy deficit group D10, D20, and D25, respectively. Study
participants, after enrollment in the study, were randomly assigned
to the respective groups, separately men and women.

We described the Respo method in more detail in two articles
in which the method was used (Wozniak, Garbacz, et al., 2022;
Wozniak, Wozniak, et al., 2022). The protocol of action is presented
in Figure 1.

The dietary intervention protocol was formulated in adherence
to the dietary guidelines outlined for adult populations in Poland
(Jarosz, 2020). The maximum level of simple sugars in the study

diets was 10% of the diet's energy content. Protein supply resulted

from the level of physical activity of the patients and the strength
training element in their training plan (Lewandowicz et al., 2015;
Vitale & Getzin, 2019). The caloric content of the intervention diet
was decreased by varying degrees—10%, 20%, or 25%—relative to
individual energy needs, which were determined based on the basal
metabolic rate calculated using the Harris and Benedict equation.
This calculation considered the level of physical activity (PAL) as
per the guidelines provided by the Institute of Food and Nutrition
(Wozniak, Wozniak, et al., 2022). The assessment of physical activ-
ity levels was conducted utilizing the physical activity questionnaire
(Johansson & Westerterp, 2008).

The dietary regimen was composed utilizing a program equipped
with an extensive database comprising products and food items
sourced from the National Institute of Public Health of the National
Institute of Hygiene (PZH-PIB) and the United States Department
of Agriculture (USDA) (FoodData Central, n.d.). The surveyed peo-
ple reported their compliance with the diet recommendations on
an ongoing basis in a dedicated application, in which they marked
the meals consumed as part of the menu and could add additional
amounts of consumed food. The data obtained were used to assess
compliance with dietary recommendations. The precise nutritional

value of the diet is shown in Table 1.

2.4 | Outcome measurements

Body circumference, height, and weight were taken by the patients
themselves following previously prepared instructions, during which
the study leader (dietitian) demonstrated the correct execution of
these steps. Measurements were performed by the patients every
2weeks. Height was assessed with precision to the nearest 1 centim-
eter (cm), while body weight was measured with accuracy to the near-

est 0.1 kilogram (kg). Body weight was measured using CE-approved
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FIGURE 1 Study operation protocol.
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scales, which was checked at the time of qualifying patients for the
study. This aspect was required to correctly qualify the subject for
the intervention. All measurements were taken in underwear, on an
empty stomach, in the morning. These values were used to deter-
mine BMI (body mass index). For BMI classification, the following
BMI ranges were adopted according to World Health Organization
(WHO) recommendations (World Health Organization, 2020). Hip
and waist circumferences were measured using a tailor's centimeter
to the nearest 0.1cm.

Throughout the dietary intervention, participants maintained
regular contact with both the dietitian and the trainer, providing
14days reports including body weight and body circumference
measurements. To ensure uniformity in the intervention approach,
all study participants contacted a dietitian at least once or twice a
day. Additionally, participants meticulously recorded their intake
using a designated app, which enabled real-time monitoring of ad-
herence to prescribed dietary guidelines. Each participant received
comprehensive instructions on the correct way to fill out the diary
in the Respo application. Additionally, participants documented the
frequency and volume of fluid intake as part of their dietary records

in the same app.

2.5 | Statistical analysis

The data obtained during the study were organized and structured
using Excel spreadsheet tools. The spreadsheet facilitated the cal-
culation of derived parameters, such as body mass index (BMI) and
the assessment of changes in anthropometric indicators over time.
The STATISTICA 13.3 PL software package was used for quantita-
tive analysis (TIBCO Software Inc. (2017). Statistica (data analysis
software system), version 13. http://statistica.io/). The significance
level of p<.05 was assumed as the threshold for rejecting the null
hypothesis in all statistical analyses.

Descriptive statistics were calculated for quantitative data, while
the distributions of qualitative characteristics were estimated using
multivariate (contingency) tables. The chi-square test in combination
with multivariate tables was used to assess the significance of differ-

ences in the distribution of qualitative characteristics.

TABLE 1 Nutritional value of the diet.

Variable Characteristic
Caloric diet [% TDEE] 75 or 80 or 90
Proteins [g/kg body mass] 1.5-1.6

Fats [% of energy] 30-35

Carbs [% of energy] 45-50
Dietary fiber [g] 30-40
Saturated fatty acids [% of energy] <5
Monosaturated fatty acids [% of energy] 14-26
Polysaturated fatty acids [% of energy] 4-6

Abbreviation: TDEE, total daily energy expenditure.

Due to the rejection of the null hypothesis for most of the ana-
lyzed variables using the Shapiro-Wilk test and the expression of a
significant part of the variables in ordinal scales, nonparametric tests
were used. These include the Mann-Whitney U test (with continuity
correction), Wilcoxon pairwise order test, and analysis of variance
(ANOVA)-Kruskal-Wallis or Friedman's rank test, with post hoc
tests when necessary.

Relationships between variables were examined using nonpara-
metric Spearman's correlation analysis. This comprehensive analyt-
ical approach facilitated robust evaluation and interpretation of the
data obtained during the study.

3 | RESULTS

The study included 90 women and 90 men. The mean BMI without
division into groups with a given energy deficit was 30.5+5.0kg/
m? (min 21.3-max 49.2). Among the patients, there were 86 with
a BMI indicating overweight. Fifty-four patients had class 1 obe-
sity, while the remaining 30 patients had class 2 or greater obesity.
The waist circumference of the patients averaged 101.1+14.8cm
at the beginning of the intervention and the hip circumference was
106.9 +12.5cm. PAL showed an activity level among patients be-
tween 1.2 and 1.9 units. The patients trained 3 times a week, with
an average training time of 63+ 10min. The remaining general char-
acteristics before the division into intervention groups are shown in
Table 2.

After dividing into groups with different energy deficits, the
number of patients was D10 group n=58 (10% energy deficit), D20
group h=62 (20% energy deficit), and D25 group n=60 (25% en-
ergy deficit), respectively. At the beginning of the study, differences
could be observed relative to initial body weight in each group. The
D25 group was significantly different in this regard with a mean pa-
tient's weight of 98.8+20.7kg vs. 90.3+22.2kg and 90.1+15.9kg
inthe D10 and D20 groups (p=.02), respectively. The D25 group had
significantly higher BMI, hip circumference, and BMR than the other

two groups. The exact values are shown in Table 3.

TABLE 2 Characteristics of patients before intervention.

n=180 women =90 men=90

Variable Mean + SD Median (min-max)
Age [years] 341+7 34 (21-50)
Height [m] 1.74+0.1 1,74 (1.48-2.03)
Body mass [kg] 93.1+20.1 91,1 (55-162.8)
BMI [kg/m?] 30.5+5.04 29,4 (21.3-49.2)
BMR [kcal] 2048 +440 2003 (1210-3581)
PAL 1.43+0.14 1,4 (1.2-1.9)
TDEE [kcal] 2899+ 601 2875 (1896-4300)

Abbreviations: BMR, basal metabolic rate; MI, body mass index; PAL,
physical activity level; TDEE, total daily energy expenditure.
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TABLE 3 Characteristics of three groups of deficits before intervention.

Deficit 10% (n = 58) women =29

Deficit 20% (n=62) women =31

Deficit 25% (n = 60) women =30

men =29 mn=31 men=30

Mean +SD Median (min-max) Mean +SD Median (min-max) Mean + SD Median (min-max) p**
Age [years] 34.27+3.01 34 (21-50) 34.3+6.7 33.5(21-48) 33.7+7 33(21-50) 81
Height [m] 1.73+0.1 1.74 (148-2.03) 1.73+0.08 1.72 (1.54-1.93) 1.75+0.1 1.78 (1.57-1.95) .38
Body mass [kg] 90.3+22.27 86.7 (55-150) 90.1+15.9° 89.5(56-134) 98.8+20.7° 99.6 (59.5-162.8) .02
BMI [kg/m?] 29.6+5.26° 28 (21.3-45.3) 30.1+4.49° 29.2 (23.1-41.8) 31.9+5° 31.8(22.1-49.2) .005
Waist [cm] 99.9+16.3 99.5(71-140) 98.6+12.2 99.5(70-127) 104.7+15.3 104.5 (74-144) .06
Hips [cm] 104.8+1272 102.5 (83-149) 105+11.9° 104.5 (74-131) 110.8+12° 112 (82-144) .001
BMR [kcal] 1988 +4867 1908 (1210-3301) 1982 +350° 1969 (1232-2948) 2173 +456° 2191 (1309-3581) .02
PAL 1.44+0.14 1.42(1.2-1.8) 1.42+0.14 1.43(1.2-1.9) 1.41+0.14 1.4 (1.2-1.9) .31
TDEE [kcal] 2848+ 655 2698 (1869-4056) 2814 +507 2791 (1920-3985) 3035+621 3045 (1989-4300) .13
Trainings per 3 3(3-3) 3 3(3-3) 3 3(3-3) -
week (number)
Training time 63.4+11.6 60 (60-65) 63.6+10.4 60 (60-65) 64.6+10.8 60 (60-65) .81
[min]
Training time 190.9 +34 180 (175-190) 190.9+31 180 (170-185) 193.5+32.4 180 (175-195) .85

per week [min]

2Pk ruskal-Wallis test-difference between group.
**Kruskal-Wallis-one-way analysis of variance by ranks.

After 6 months of intervention, the D10 group experienced a
weight reduction of 6.6kg (median), which translated into a relative
reduction of 7.6% (median) in their body weight. Significantly greater
weight reductions were recorded in the D20 group, in which partici-
pants reduced their body weight by 8.9 kg (median), which translated
into a relative reduction of 9.9% (median). The D25 group achieved
the largest weight reductions in both absolute and relative terms,
i.e., 10.3kg (median) and 10.3% (median), respectively. In all three
groups with different magnitudes of energy deficit, the intervention
weight changes in both relative and absolute terms after 6 months
were statistically significant (Kruskal-Wallis test p=.0001). More
data are presented in Table 4.

After 6 months of intervention, the reduction in both waist and
hip circumferences at each successive month was statistically sig-
nificant in all three groups (p=.0001). Finally, in the D10 group,
the reduction in waist circumference was 7.5 cm (median) (99.5cm
vs 92 cm) and the reduction in hip circumference was 4.9 cm (me-
dian) (102.5cm vs 97.6cm). The D20 group recorded a reduction
in waist circumference of 11 cm (median) (99.5cm vs 88.5cm) and
a reduction in hip circumference of 9.5cm (median) (104.5cm vs
95cm). The D25 group recorded a reduction in waist circumfer-
ence of 11.5cm (median) (104.5cm vs 93cm) and a reduction in
hip circumference of 13cm (median) (112cm vs 99 cm). Both waist
circumference reduction and hip circumference reduction after
6 months were statistically significant in each group (p=.0001,
Kruskal-Wallis test). Post hoc analysis showed a difference in
waist circumference and hip circumference reduction between
the D10 vs D20 and D25 groups (p=.00001). In the D10 group,
they were significantly smaller than in the other two groups. In the

D20 and D25 groups, the differences in the decrease in body cir-
cumferences were not statistically significant (p=.052). The rate
of decrease in waist and hip circumferences over the 6 months of
the intervention is shown in Figure 2.

After the intervention, further cooperation aimed at weight re-
duction was declared by 93 patients, which is 51.7% of the patients
(Yes group), while 87 patients declared no further desire to reduce
weight in accordance with the program (No group). Patients in the
Yes group had higher initial and final body weights (median before
97kg, after 86.2kg) compared to the No group (median before
86.5kg, after 78.2kg). In addition, the Yes group achieved a higher
weight loss for the entire 6 months of the intervention, i.e., 10.9%
(median), and in the final month of the intervention, i.e., 1.4% (me-
dian), compared to the No group, which recorded a weight loss of
6.6% for 6months (median) and 0.8% in the final month (median), re-
spectively. Initial as well as final BMI was also a differentiating factor
between the groups. The Yes group had an initial BMI of 31.9 kg/m?
(median) and a final BMI of 28.4 kg/m? (median), while the No group
had an initial BMI of 28.4 kg/m2 (median) and a final BMI of 26.1kg/
m? (median). All differences between the groups were statistically
significant (Mann-Whitney U test). More results describing the two
groups are presented in Table 5.

4 | DISCUSSION

The results observed show that an online comprehensive weight
loss intervention targeting people with excessive body weight can
be an effective tool in successfully reducing body weight, waist
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TABLE 4 Results obtained after 6months in all deficit groups.

=60)

Deficit 25% (n

=62)

Deficit 20% (n

=58)

Deficit 10% (n

Change
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[%]

Median (min-
max) [kg]

Mean +SD

p*

[kel

p*

[ke]

p*

[ke]

Time

.02
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3.6
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54-128.2)

.0001
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.0001

-2.1
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QL7719
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-1.0
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89.3(53-145.1)
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82.8

In 1month

87.5+21.3
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84.8+21

In 3months

80.1
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79.7
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80.6
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.0001

-10.3

-7.6? -6.6 80.9+14.7 80.6 (50.2-122) -9.9° 8.9 87.4+18.4  89.3(53-145.1) -10.3°

0.1

8
(50.3-140.8)

85+20.8

After

6 months

ab<pifference between group - Kruskal-Wallis test.

*Differences from month to month-Friedman's rank test.

circumference, and hip circumference. The Respo method combines
four elements related to effective weight reduction, i.e., personal-
ized diet with energy deficit, individually tailored physical activity,
constant contact with a dietitian through an online application, and
support for building healthy eating habits (Grzybek et al., 2006; Haas
et al., 2019). Regular feedback and motivating patients every day to
change their lifestyle is the new standard of dietary care aimed at
reducing excess body weight (Wing et al., 2006). In addition, the
ability to monitor one's physical activity and easily report on work-
out performance stimulates motivation to raise one's activity factor
(Thomas et al., 2009).

A strong feature of our study is the equal number of men as
well as women (their share was 50% each), since in studies targeting
weight loss, women outnumber men in the vast majority of publica-
tions. In the study by (Pagoto et al., 2012), men accounted for 27%
of the patients, while in another study similar to ours, the number of
men was only 20% (NWCR facts [webpage on the internet], 2014).
An explanation for this kind of overrepresentation of women could
be social issues related to society's pressure for a slim female figure
or less cultural pressure on men to take care of their health. Our re-
sults indicate that significant reductions in body weight were noted
in all three groups with different sizes of energy deficit. However,
even a nominally significant change in body weight can sometimes
prove insufficient for patients expecting individually satisfying re-
sults from dietary cooperation. Often, too little results, in the pa-
tient's mind, can demotivate those wanting to significantly reduce
their body weight, and this translates into a willingness to forgo
intervention. Such a trend was observed in our study, in which, of
the 80 patients who dropped out of the study, as many as 67.5%
(54 people) were assigned to the group with a 10% energy deficit
(representing 93.1% of people in this group), and weight loss did
not exceed 2.4kg in this subgroup. Ultimately, patients in the D10
group reduced their body weight by 6.6kg or 7.6% (median), which
was a significant result, but at the lower end of the recommended
weight loss of 1%-2% per month, which, in the case of a 6 months
intervention, would be associated with a total weight loss of about
6%-11.5% relative to initial body weight. And while some recom-
mendations express the recommended weight loss in kilograms, we
believe that defining this parameter in percentages is much more
accurate, as it takes into account baseline body weight as a baseline
factor (Olszanecka-Glinianowicz et al., 2023). The recommended
ranges for weight loss after 6 months included the D20 and D25
groups. Patients in these groups reduced their body weight by 9.9%
and 10.3% (median), respectively. In these two groups, only 26 pa-
tients (representing 21.3% of those in both groups) chose to dis-
continue the protocol, which may suggest a positive effect of the
intervention's effects on the willingness to remain in the program
(Hartmann-Boyce et al., 2014; Hayes & Hofmann, 2017; Jacob &
Isaac, 2012; Wadden et al., 2014). Ultimately, we consider that an
energy deficit of 20% is sufficient and optimal to achieve effec-
tive weight loss results over a 6-month period. The 25% deficit had
better results, but the results were not greater in terms of clini-
cal significance, and too high an energy deficit may be associated

85UBD 17 SUOLLILLIOD SAIERID 3|gedtjdde ayy Ag pausenob afe safonse WO ‘88N JO S3|nJ o} Akeuq1 18Ul U0 A8]IA UO (SUORIPUOD-pUe-SUBIW0D A8 | 1M AleIq 1 pul|uO//:Sdiy) SUORIPUOD PUe SWLB L 81 39S *[1202/60/2T] U0 AidITauIIUO AB]IM * PUR|Od SURIUD0D - YeIUOM dnXer AQ 2yt EUS|/Z00T OT/I0p/Wod" A3 1M Afe.d1|Bul U0/ SANY WOy papeo|umod ‘0 ‘LLT.8Y0C



WOZNIAK ET AL.

-WI LEYJ—7

Start 1 month 2 month

D10 Waist - @

@ D20 Hips ++ @+

FIGURE 2 Rate of waist and hip levels over 6 months.
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TABLE 5 Characteristics of two groups after intervention: The group continuing dietary cooperation (Yes), the group not continuing

dietary cooperation (No).

Group continuing dietary cooperation

(yes) women=44 men=49

Difference
between group*

Group not continuing dietary cooperation
(No) women=46 men=41

Mean +SD Median (min-max)
Age [years] 34.3+6.9 34 (21-50)
Start Body mass [kg] 99.2+20.3 97 (62-162.8)
Finish Body mass [kg] 88.5+18.8 86.2(55.3-145.1)
Start BMI [kg/m?] 32.4+541 31.9 (21.3-49.2)
Finish BMI [kg/m?] 28.8+5.04 28.4 (19.3-43.5)
Start Waist [cm] 105.2+15.1 105 (70-144)
Finish Waist [cm] 93.8+14.2 95 (63-134)
Start Hips [cm] 111+13.4 110 (74-149)
Finish Hips [cm] 99.9+11.9 99 (66-135)
Change Body mass [%] -10.8+2.0 -10.9 (5.6-14.9)
Change Body mass in -1.3+1.5 -1.4(1.0-2.5)

6 months [%]

*Mann-Whitney U test.

with lower satisfaction among dieters, lower levels of motivation to
follow a more rigorous diet, or an increased risk of snacking while
dieting. Therefore, a level of 20% energy deficit seems to be the
optimal solution taking into account the risks and benefits of the
intervention.

The D25 group, compared to the D20 group, had a higher
baseline body weight and a higher BMI. The difference between
the two groups was 8.7 kg (median) and 1.8 BMI kg/m? (median),
respectively. However, their activity level and the amount and
length of training were the same, which made it possible to ob-
jectively compare these groups with each other considering the

Mean +SD Median (min-max) p
339+71 34 (21-50) 71
86.6+17.7 86.5 (55-150) .0001
799+16.4 78.2(50.2-140.8) .0001
28.6+3.7 28.4(22.1-38) .0001
26.4+4.7 26.1(21.6-35.1) .0001
96.7+13.2 98 (71-130) .0001
88.4+11.9 88 (65-120) .0001

102.4+9.5 102 (82-133) .0001
94.4+8.9 94 (77-119) .0001
-7.6+2.1 -6.6(0.4-12.6) .0001
-0.2+0.2 -0.8(0.09-0.4) .0001

percentage weight loss rate. As expected, the difference in weight
loss between the groups was not large. However, a surprise is the
relatively high weight loss in the D10 group, which had a low en-
ergy deficit compared to the D20 and D25 groups. Possible ex-
planations for this could be the patients' undereating in the D10
group despite careful monitoring, or the patients' eating between
meals in the D20 and D25 groups, but this was not recorded by
the study participants in their food diaries. It is worth bearing in
mind this kind of risk of deviation from the norm when the study is
conducted without full control of caloric intake as in closed center
studies (Kalm & Semba, 2005).
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The weight loss in all groups should be considered significant and
clinically meaningful. In a comparable study in which the research-
ers applied a caloric deficit of the order of 500kcal in a group of
35 patients with a mean BMI of 35.3+5.7kg/m? and body weight
of 102.1 +20kg, the weight loss after 6 months of intervention was
11.3% (Luley et al., 2011). Unfortunately, the researchers did not es-
timate the total metabolism of the patients by which it is not possible
to verify whether the energy deficit was expressed as a percentage.
In our study, the level of absolute deficit after conversion from per-
centages was for the groups, respectively: D10-270kcal (median),
D20-558kcal (median), and D25-761 kcal (median). In another study
lasting 6 months using a 1500kcal diet for women and 1800 kcal diet
for men, the patients reduced their body weight by 7% using a low
glycemic index diet and by 3.2% using a conventional diet (Foster
et al., 2003). Similar results in weight loss were reported by Samaha
et al. (Samaha et al., 2003) in whose study patients reduced their
body weight by 5.8%.

Given the well-studied yo-yo effect in weight-loss patients (Di
Germanio et al., 2018), we focused on finding out differences be-
tween the group that opted for further dietary cooperation (Yes
group) and those who did not want further help (No group) that
might influence minimizing this effect. After analysis, we believe that
the key factors influencing the desire for longer dietary cooperation
than 6 months are higher baseline body weight and/or higher BMI.
Probably due to the desire to reduce one's weight by a higher num-
ber of kilograms, which translates into a longer collaboration. The
rate of weight loss is also not insignificant for the patient to want to
continue the dietary cooperation. After analyzing the results of our
study, we believe that a continuous and high weight loss of at least
an average of 1.5% of body weight per month has a positive effect

on the patient's motivation and desire for further weight reduction.

4.1 | Limitations of the study

The study encountered several limitations. Primarily, due to the
nature of the online intervention, it was not possible to absolutely
confirm participants' adherence to the protocol with 100% cer-
tainty. Although efforts were made to monitor program imple-
mentation throughout the intervention period, full assurance of
compliance remained elusive. Furthermore, the duration of the
study was limited to 6 months, which made it impossible to as-
sess participants' ability to maintain body weight after the inter-
vention. The lack of assessment of weight maintenance after the
intervention represents a notable gap in the study results. During
the study, changes in eating habits among the respondents were
not monitored.

Additionally, technological limitations made it difficult to mea-
sure energy expenditure during physical activity and throughout the
day, which could potentially affect the observed results. The inability
to quantify energy expenditure represents a significant limitation to
a comprehensive understanding of the mechanisms underlying the
observed results. Furthermore, the study did not allow for a direct

comparison between the mobile-based lifestyle intervention group
and the offline intervention group, making it impossible to assess
the relative effectiveness of online and offline interventions. Such a
comparison could provide valuable information about the effective-
ness and applicability of different intervention methods.

Taken together, these limitations highlight the need for careful
interpretation of study results and point to opportunities for future
research to address methodological gaps and increase the robust-

ness of intervention strategies in similar contexts.

5 | CONCLUSIONS

In conclusion, taking all factors into account, it seems that an energy
deficit of 20%-25% is most appropriate in terms of weight reduction
lasting 6 months. The level of weight reduction is then clinically rel-
evant and motivating for patients paying attention to the effects of
the diet. In turn, the key factors positively influencing patients' will-
ingness to extend the collaboration beyond 6 months are baseline
BMI and the amount of weight reduction during the intervention.
The results of our study indicate that an online dietary intervention,
along with regular physical activity and ongoing patient support,
aimed at reducing excess body weight is an effective method of col-
laboration with patient with obesity.
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