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SaZetak: Zivotni stil modernog ¢oveka doprinosi sve veéoj udestalosti
metabolickog sindroma u zemljama razvijenog sveta. Od metabolickog
sindroma boluje 20-25% odraslih, ali procenat ove bolesti je u konstantnom
porastu. Godi$nje u svetu 3,2 miliona ljudi umre od komplikacija ovog
sindroma. Za leéenje je neophodna saradnja lekara razlicitih specijalnosti,
ali je presudna motivacija pacijenata iz ove dijagnosticke kategorije, s
obzirom na to da tretman iziskuje znacajne promene zivotnog stila osobe.
Hipoteza od koje smo krenuli je da kod ovakvih pacijenata zapravo postoji
smanjena moguénost planiranja, prevodenja plana u produktivnu aktivnost,
te efikasnog sprovodenja planiranih aktivnosti, odnosno da kod osoba sa
metabolickim sindromom postoje i elementi disegzekutivnog sindroma.
Termin egzekutivne funkcije potice od engleske reci “executive”, $to znaci
izvrsni, 1uneuropsihologiji on ima znacenje funkcija viseg reda ili nadredenih
nad bazi¢nim neuropsiholoskim funkcijama, kao $to su paznja, percepcija,
pamcenje, misljenje i govor. Glavni cilj ovog istrazivanja bio je utvrdivanje
efikasnosti egzekutivnih funkcija kod osoba sa metabolickim sindromom.
Uzorak je ¢inio 61 ispitanik, oba pola, uzrasta od 20 do 60 godina, podeljenih
u dve grupe — osobe sa dijagnozom metaboli¢kog sindroma i osobe bez ove
dijagnoze. Dobijeni rezultati ukazuju da osobe sa metabolickim sindromom
pokazuju znatno losija postignuca na gotovo svim pokazateljima egzeku-
tivnih funkcija, prikazanih putem odgovarajucih varijabli na primenjenom
Viskonsin testu sortiranja karata (Wisconsin Card Sorting Test).

Kljuéne rec¢i: egzekutivne funkcije, metabolicki sindrom, Wisconsin
Card Sorting Test (WCST)

Uvod
Pojam i odredenje metabolickog sindroma

Metabolicki sindrom je skup poremecaja koji obuhvata abdominalni (centralni)
tip gojaznosti, povisen krvni pritisak, povecane trigliceride (masti), smanjen ,,dobar”
HDL holesterol, neosetljivost na insulin. Osobe koje pate od ovog sindroma imaju
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povecan rizik za obolevanje od bolesti srca, krvnih sudova i dijabetesa tip II. Danas
se koriste brojne definicije i dijagnosticki kriterijumi za dijagnostikovanje metabo-
lickog sindroma. Mozda najces$¢e koriS¢eni i citirani su kriterijumi NCEP ATP III
(Third Adult Treatment Panel) (1), gde metabolicki sindrom postoji ako su prisutna
bilo koja tri simptoma od navedenih:

* obim struka preko 102cm kod muskaraca, odnosno veci od 88cm kod zena
* trigliceridi preko 1,7 mmol/l

» HDL (high density lipoprotein, ,,dobar” holesterol) manji od 1,04 mmol/l kod
muskaraca, odnosno 1,3 mmol/l kod Zena

 krvni pritisak preko 130/85 mmHg
» glukoza (Secer) u krvi nataste iznad 5,6 mmol/I.

Metabolicki sindrom najcescée je uzrokovan pogresnim nac¢inom zivota. Nauc-
nici raspolazu dokazima o naslednim i ste¢enim uzrocima ovog sindroma. Steceni
uzroci su prekomerna telesna masa, telesna neaktivnost, nedostatak sna, kao i
visok procenat ugljenih hidrata u ishrani (vise od 60%). Nasledni, genetski uzroci
jos nisu precizno definisani. Stres se takode smatra jednim od uzro¢nika jer remeti
hormonsku ravnotezu i povecava sklonost nakupljanju masnog tkiva u predelu sto-
maka, te s tim povezanih bolesti. Zivotni stil modernog ¢oveka doprinosi sve veéoj
ucestalosti metabolickog sindroma u zemljama razvijenog sveta. Od metabolickog
sindroma boluje 20-25% odraslih (2,3), ali procenat ove bolesti je u konstantnom
porastu. Godis$nje u svetu 3,2 miliona ljudi umre od komplikacija ovog sindroma
(2). Najnovija istrazivanja dovode metabolicki sindrom u povezanost i sa mentalnim
poremecajima depresijom, napetosc¢u i agresivnoscu. Istrazivanje Raikonena i sar.
(4) pokazalo je da su depresivni simptomi, stres, Cesta i intenzivna osecanja besa i
tenzije povezani sa rizikom od razvijanja metaboli¢kog sindroma. S obzirom na mul-
tiple patogene uzroke, lecenje metabolickog sindroma se istovremeno primenjuje u
nekoliko smerova. Neophodno je leciti svaku od komponenti metabolickog sindroma
upotrebljavajuéi savremenu optimalnu metodu ili medikament. Za postizanje ovih
ciljeva potrebna je saradnja nekoliko lekara i velika motivacija pacijenta. Kao prva
linija u borbi protiv metabolickog sindroma, neophodno je u velikoj meri promeniti
zivotni stil (5, 6), fokusirajuci se prevashodno na bihejvioralne promene, kao $to su
prestanak puSenja, pojacana fizicka aktivnost, smanjenje telesne tezine i uvodenje
dijete. Da bi se postigao optimalni stepen uspesnosti, referentne ustanove neretko
kreiraju posebne programe koji ukljucuju brojne strukturisane i jasno definisane
multidisciplinarne terapijske i rehabilitacione postupke i sadrzaje (7, 8), a koji
iziskuju visok stepen posvecenosti.
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Pojam egzekutivnih funkcija

Termin egzekutivne funkcije potice od engleske reci “executive”, $to znaci izvr-
$ni, i u neuropsihologiji on ima znacenje funkcija viseg reda ili nadredenih nad bazic-
nim neuropsiholoskim funkcijama, kao $to su paznja, percepcija, pamcenje, misljenje
i govor. Izraz ,,egzekutivne funkcije* koristi se kao zajednicki termin za oznacavanje
svih onih sposobnosti na kojima se zasniva ka cilju usmereno ponasanje. Uopsteno,
egzekutivne funkcije obuhvataju veci broj kompleksnih sposobnosti, zastupljenih u
razli¢itim kognitivnim domenima i modalitetima, a koje se ispoljavaju u svim aspek-
tima ponaSanja. Lezakova (9) opisuje Cetiri komponente egzekutivnih funkcija:

* Volja — proces odredivanja ciljeva, Zelja i potreba i njihovog konceptualnog
ostvarivanja. Ukljucuje sposobnost voljnog, namernog delovanja, tj. ponasa-
nja. Drugim rec¢ima, to je proces formulacija namera u skladu sa subjektovim
potrebama i zeljama i osmisljavanje njihove realizacije u buducnosti.

* Planiranje — definisanje i organizovanje elemenata i redosleda radnji za
sprovodenje neke aktivnosti koja vodi postizanju cilja. Planiranje obuhvata
sposobnost preciziranja strategije kojom ce biti sprovedene namere i postignut
cilj, uz uvidanje razlika izmedu Zzelja i realnih okolnosti, anticipiranja kroz
razmatranje alternativa i opredeljivanja.

 Svrsishodna akcija — prevodenje plana u produktivnu aktivnost koja zahteva
od osobe da tu aktivnost zapoc¢ne, odrzi koliko je to potrebno, promeni ili
zaustavi prema okolnostima i cilju.

* Efikasno sprovodenje aktivnosti — sposobnost prac¢enja, korigovanja i regulisa-
nja aktivnosti u odnosu na njihov tempo, intenzitet i druge kvalitativne aspekte
izvodenja. Disfunkcija ove komponente se procenjuje kroz analizu prirode
gresaka, sposobnosti uvidanja, reakcije prema greskama i oblika ponasanja
koji se koriste za njihovo prevazilazenje.

Disegzekutivni sindrom je danas najpopularniji psiholoski konstrukt koji se
vezuje za frontalne lezije. Pojam disegzekutivnog sindroma se prvi put pojavljuje u
Baddeley-ovom opisu poremecaja kognicije i ponasanja kod pacijenta sa oSte¢enim
egzekutivnim funkcijama (10). U okviru disfunkcije frontalnog reznja opisuju se
razne vrste poremecaja paznje: teSkoce odrzavanja i fokusiranja paznje, neotpornost
na interferenciju, poremecaj selektivne paznje, jednostrano zanemarivanje, pore-
mecaj fiksacije pogleda, poremec¢aj o¢nih pokreta, poremecaj budnosti, itd. Pored
toga, brojne studije su pokazale da frontalne lezije izazivaju Citav niz poremecaja
misljenja (11,12): poremecaj apstraktnog rezonovanja, problemi sortiranja, poremecaj
planiranja, poremecaji stvaranja i testiranja hipoteza, snizenje divergentnog misljenja
(osiromasena fluentnost reci, oblika i gestova) i otezano prakticno reSavanje problema
(teskoce organizovanja ponasanja).
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Cilj

Hipoteza od koje smo krenuli je da kod pacijenata sa metabolickim sindromom
zapravo postoji smanjena mogucnost planiranja, prevodenja plana u produktivnu
aktivnost, te efikasnog sprovodenja planiranih aktivnosti, odnosno da kod ovih
osoba postoje i elementi disegzekutivnog sindroma. U tom kontekstu, glavni cilj
ovog istrazivanja bio je utvrdivanje efikasnosti egzekutivnih funkcija kod osoba sa
metabolickim sindromom.

Metod

Istrazivanje je sprovedeno u periodu od oktobra 2012. do juna 2013. godine
u Beogradu, na Institutu za endokrinologiju, dijabetes i bolesti metabolizma KCS.
Uzorak istrazivanja se sastojao od 61. ispitanika, muskog i zenskog pola, podeljenih
u dve grupe (sa i bez metabolickog sindroma), uzrasta od 20 do 60 godina, koji su
prethodnom selekcijom procenjeni kao osobe prosecnih kognitivnih sposobnosti.
Osobe sa metabolickim sindromom, njih 31, predstavljali su ispitanici koji su u po-
stupku dijagnostike sindroma dolazili na Institut za endokrinologiju, dijabetes i bolesti
metabolizma KCS. Kontrolnu grupu ¢inilo je 30 osoba bez metabolickog sindroma,
izabranih metodom sluc¢ajnog uzorka, po uzrastu, polu i $kolskoj spremi ujednacenih
sa eksperimentalnom grupom (Tabela 1).

Tabela 1. Struktura uzorka prema uzrastu, polu i Skolskoj spremi ispitanika

Kategorija ispitanika

Sa metabolickim sindromom Bez metabolickog sindroma
Uzrast AS SD AS SD
(godine) 37.06 12.987 37.27 10.379
Pol muski zenski muski zenski
N (%) 10 (16.7%) 21 (34.4%) 11 (18%) 19 (31.1%)
Skolska
sprema srednja visa visoka srednja visa visoka
N (%) 17 (27.9%) 6 (9.8%) 8 (13.1%) 15(24.6%) 6 (9.8%) 9 (14.8%)
Total o o
N (%) 31 (51.7%) 30 (48.3%)

U istrazivanju je kori§¢en Viskonsin test sortiranja karata (Wisconsin card sorting
test— WCST), koji se smatra jednim od najpoznatijih testova za procenu perseverativ-
nosti 1 apstraktnog rezonovanja. Pored toga, smatra se i dobrim pokazateljem egze-
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kutivnih funkcija, usled njegove osetljivosti na disfunkciju frontalnog reznja. WCST
test omogucéava procenu ispitanikovog planiranja, vizualne organizacije 1 pretrage,
koriS¢enja povratnih informacija u cilju promene kognitivnog seta, cilju usmerenog
ponasanja i modulacije impulsivnog odgovaranja (13). U cilju brzeg i lakSeg zadavanja
testa i obrade podataka, koristili smo kompjutersku verziju WCST testa ¢iji je autor
koleginica Natasa Baji¢ (The Wisconsin Card Sorting Test, Jugoslovenska aplikacija
testa, YU-WCST). U odnosu na originalnu verziju testa razlike se sastoje u tome $to
se u svim slucajevima test zadaje u celini (ne prekida se posle Sest kategorija) i Sto
je kompjuter taj koji daje povratnu informaciju o tacnosti sparivanja, a ne ispitivac.
Na taj nacin, bez direktne instrukcije, ispitanik se usmerava da karte klasifikuje prvo
po principu boje, zatim forme i, najzad, broja. Princip sparivanja se smenjuje posle
svakih deset uspesnih pokusaja.

Dobijeni podaci obradeni su u programskom paketu SPSS verzija 20, deskrip-
tivnim statistickim metodama i, u cilju utvrdivanja znacajnosti dobijenih razlika,
korisc¢en je T test.

Rezultati

Tabela 2. Deskriptivna statistika standardnih WCST skorova za obe grupe

WCST skorovi Mseiz;7a(§)r%h,'7t§ki Kc;r;gg‘l:a t Sig.
Tacni odgovori 79.97 101.80 4.656 0.000
Netacéni odgovori 48.03 26.20 -4.656 0.000
Ostvarene kategorije 5.19 8.03 4.453 0.000
PSV odgovori 11.32 1.40 -4.562 0.000
PSV greske 9.81 1.30 -4.648 0.000
NPSV greske 38.23 24.90 -3.941 0.000
Neuspeh u odrzavanju seta 2.72 0.05 -4.218 0.000
Odg. nivoa konceptualizacije 40.09 59.83 4.846 0.000
Momenat ostvarenja | kat. 15.45 12.30 -1.216 0.229

Poredenje aritmetickih sredina pokazuje da izmedu osoba sa metaboli¢kim sindro-
mom i kontrolne grupe postoje statisti¢ki znacajne razlike na gotovo svim standardnim
skorovima WCST testa (Tabela 2). Prosek ta¢nih odgovora u grupi koju ¢ine ispitanici
sa metabolickim sindromom znacajno je manji u odnosu na kontrolnu grupu (t=4.656,
p <0.001) i u skladu je sa prose¢nim brojem ostvarenih kategorija imajuéi u vidu da su
ove dve mere medusobno visokozavisne. Analizom ove razlike, kao glavni uzro¢nici
izdvajaju se perseverativni odgovori i perseverativne greske. Znatno vece vrednosti
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prose¢nog broja perseverativnih odgovora (t = -4.562, p <0.001) i perseverativnih
greSaka (t = -4.648, p <0.001) kod osoba sa metabolickim sindromom u odnosu na
kontrolnu grupu ukazuju na ispoljene teskoce prilikom promene mentalnog seta i
mentalnu rigidnost. Pored toga, znatno veéi skor u okviru neuspeha u odrzavanju
seta kod osoba sa metabolickim sindromom u odnosu na kontrolnu grupu (t=-4.218,
p <0.001), ukazuje na teskoce u odrzavanju optimalnog stepena paznje i koncentracije.
Kako je pronadena znacajna razlika i u okviru odgovora nivoa konceptualizacije
(t=4.846, p <0.001) moze se pretpostaviti da postoji sklonost duzeg trajanja teSkoca
sa odrzavanjem paznje i koncentracije kod osoba sa metabolickim sindromom u odno-
su na kontrolu grupu, tj. njihovog sporijeg otklanjanja pogresnog modela izvodenja.
Naime, iako se inicijalno ne uo¢avaju znacajne razlike u okviru paznje i koncentracije
prilikom pocetnog pristupa zadatku, a o ¢emu govori nepostojanje razlike izmedu grupa
na skoru momenta ostvarenja prve kategorije (t=-1.216, p = 0.229), o¢igledno da do
znacajnih teSkoca dolazi prilikom prvih gresaka, koje se kod osoba sa metabolickim
sindromom znatno teze otklanjaju nego u okviru kontrolne grupe. Dobijeni rezultati
su u skladu sa teku¢im istrazivanjima (14, 15, 16, 17, 18, 19), podrzavaju¢i hipotezu
da osobe sa metabolickim sindromom pokazuju slabije postignuce na pokazateljima
egzekutivnih funkcija u odnosu na populaciju bez metabolickog sindroma.

Zakljucak

Kao sto je ve¢ navedeno, za lecenje metabolickog sindroma neophodna je saradnja
lekara razlicitih specijalnosti, ali je presudna motivacija pacijenata iz ove dijagnostic-
ke kategorije. Jedan od najvaznijih zadataka za osobe koje boluju od metabolickog
sindroma predstavlja znacajna promena zivotnog stila (5, 6), a §to je moguce ostvariti
samo pojacanim zalaganjem i istrajnoSc¢u. Ideja od koje polazimo je da kod ovakvih
pacijenata postoji umanjena mogucnost planiranja, prevodenja plana u produktivnu
aktivnost i efikasnog sprovodenja planiranih aktivnosti, odnosno da postoje elementi
disegzekutivnog sindroma. Visestruke studije su potvrdile da osobe sa metabolickim
sindromom pokazuju teskoce na planu egzekutivnih funkcija (14, 15, 16, 17, 18, 19),
$to mozZe uticati na dosledno sprovodenje prepisanog tretmana. Sagledavajuci rezultate
obavljenih studija (16), mozemo konstatovati da se i u naSem istrazivanju pokazalo
da osobe sa metaboli¢kim sindromom pokazuju znacajne teskoce na planu paznje,
pri ¢emu prevashodno izdvajamo modalitet produzene paznje. Pored toga, uocava se
znacajno slabija sposobnost osoba sa metabolickim sindromom, od osoba iz kontrolne
grupe, da modifikuju vlastito izvodenje u skladu sa povratnim informacijama, poka-
zujudi teskoce usvajanja novih strategija koje bi bile primerenije za postizanje cilja.
U svetlu rastu¢ih saznanja koja potvrduju teskoce na planu egzekutivnih funkcija kod
osoba sa metabolickim sindromom, dobijeni rezultati ukazuju na potrebu za modifika-
cijom samog procesa lecenja i planiranja tretmana. Kao prakti¢ne preporuke mogu se
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izdvojiti intervencije usmerene na postizanje veceg stepena fokusiranosti na tretman,
bolje sagledavanje vaznih (povratnih) informacija i njihova doslednija i uspesnija
implementacija, te jacanje i potkrepljenje novih obrazaca ponasanja uskladenih sa
tretmanom, uz izbacivanje prethodno uvrezenih i $tetnih obrazaca ponaSanja.
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Abstract: Modern man lyfestyle contributes to the increasing incidence
of metabolic syndrome in the developed world. Prevalence of the meta-
bolic syndrome in adults ranges from 20 to 25%, and it tends to increase.
Each year, 3.2 million people around the world die from complications
associated with this syndrome. Treatment involves cooperation of medical
doctors of various specialties, but the decisive factor is patient motiva-
tion, given that the treatment requires significant lifestyle changes. Our
hypothesis is that metabolic syndrome patients have reduced ability to
plan, convert plan into action and effectivly implement planned activities,
showing signs of dysexecutive syndrome. The term executive functions
comes from the english word “executive”, which also means the contro-
lling, in neuropsychology reserved for high-level abilities that influence
more basic abilities such as attention, perception, memory, thinking and
speaking. The main objective of this study was to determine characte-
ristics of executive functioning in patients with metabolic syndrome.
The sample consisted of 61 subjects of both sexes, aged 20 to 60 years,
divided into two groups - those with a diagnosis of metabolic syndrome
and those without this diagnosis. The results suggest that people with
metabolic syndrome showed significantly poorer performance in almost
all indicators of executive functions, represented by Wisconsin Card

Sorting Test (Wisconsin Card Sorting Test) variables.

Key words: executive functions, metabolic syndrome, Wisconsin Card

Sorting Test (WCST)

Introduction
The concept and definition of the metabolic syndrome

Metabolic syndrome is a cluster of conditions that includes abdominal (central)
obesity, increased blood pressure, increased triglycerides (fats), decreased “good”
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HDL cholesterol, insulin resistance. People suffering from this syndrome are at incre-
ased risk of developing diabetes type 11, blood vessel and heart disease. Despite the
existence of multiple definitions and diagnostic criteria for the metabolic syndrome,
perhaps the most frequently used and cited is the NCEP ATP Il definition (Third Adult
Treatment Panel) (1). According to the NCEP ATP III definition, metabolic syndrome
is present if three or more of the following five criteria are met:

* waist circumference over 102 cm (men) or 88 cm (women)

 fasting triglyceride (TG) level over 1.7 mmol / |

* fasting high-density lipoprotein (HDL) cholesterol level less 1.04 mmol /1 (men)
or 1.3 mmol /1 (women)

* blood pressure over 130/85 mmHg

» fasting blood sugar over 5.6 mmol /|

Metabolic syndrome is usually caused by an unhealthy /ifestyle. There is scientific
evidence that both genetics and lifestyle factors play important roles in the development
of metabolic syndrome. Lifestyle factors include overweight, physical inactivity, lack of
sleep and very high intakes of carbohydrate (more than 60%). The detailed architecture
of genetic risk factors has not yet been precisely defined. Stress is also considered one of
the causes as it disturbs the hormonal balance, increasing abdominal fat. Modern man
lifestyle contributes to the increasing incidence of metabolic syndrome in the developed
world. Prevalence of the metabolic syndrome in adults ranges from 20 to 25% (2, 3), and
it tends to increase. Each year, 3.2 million people around the world die from complications
associated with this syndrome (2). Recent research shows connection between metabolic
syndrome and mental disorders such as depression, tension and aggression. Raikkonen
et al. (4) showed that depressive symptoms, stress, frequent and intense feelings of anger
and tension are associated with the risk for developing the metabolic syndrome. The pat-
hogenesis of the metabolic syndrome is multiple and treatment requires addressing several
directions. It is necessary to treat each of the components of the metabolic syndrome using
optimal modern method or medication. Treatment involves cooperation of medical doctors
of various specialties, but the decisive factor is patient motivation, given that the treatment
requires significant lifestyle changes (5, 6), focusing primarily on behavioral changes such
as smoking cessation, increased physical activity, weight reduction and diet. To achieve
an optimal level of performance, relevant institutions often create special programs that
involve a number of structured and clearly defined multidisciplinary therapeutic and re-
habilitation contents and procedures (7, 8), which require a high level of commitment.

The concept of executive functions

The term executive functions comes from the English word “executive”, which
also means the controlling, in neuropsychology reserved for high-level abilities that
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influence more basic abilities such as attention, perception, memory, thinking and
speaking. “Executive functions” is an umbrella term for functions that are involved
in goal-oriented behavior. In general, executive functions include a number of com-
plex skills represented in different cognitive domains and modalities, which manifest
themselves in all aspects of behavior. Lezak (9) proposed a four-component executive
function model:

* Volition - the process of determining goals, desires and needs and their
conceptual realization. It includes the ability of voluntary, intentional action
and behavior. In other words, it is the process of formulation of intention in
accordance with one’s needs and desires and their realization in the future.

* Planning - identification and organization of the steps and elements needed to
carry out an intention or achieve a goal. Planning includes the ability to refine
a strategy which will be used to carry an intention or achieve a goal, realizing
the difference between desires and actual circumstances, and anticipation of
the future by weighing of options and alternatives.

* Purposive action - transition of a plan into productive activity that requires
the actor to initiate and maintain action as long as necessary, switch or stop
it according to circumstances or goal

* Effective performance - ability to monitor, self-correct, and regulate the in-
tensity, tempo and other qualitative aspects of delivery. Dysfunction of this
component is estimated by analyzing the nature of errors, ability of insight,
response to errors and compensatory efforts used to overcome them.

Dysexecutive syndrome is currently the most popular psychological construct
related to frontal lesions. The term dysexecutive syndrome first appeared in Baddeley’s
description of cognitive and behavioral problems in patients with impaired executive
functions (10). Various types of attention disorders are described in the context of frontal
lobe dysfunction: difficulties in maintaining and focusing attention, vulnerability to
interference, disorder of selective attention, unilateral neglect, disorder of visual fixati-
on, disorder of eye movements, impaired vigilance, etc. In addition, numerous studies
have shown that frontal lesions cause a range of thinking disorders (11,12): disorder of
abstract reasoning, problems of sorting, planning difficulties, disorders of creating and
testing a hypothesis, reduction of divergent thinking (fluency, shapes and gestures) and
difficulty in practical problem solving (difficulty in organizing behaviors).

Objective

Our hypothesis is that metabolic syndrome patients have reduced ability to plan,
convert plan into action and effectively implement planned activities, showing signs of
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dysexecutive syndrome. In this context, the main objective of this study was to deter-
mine characteristics of executive functioning in patients with metabolic syndrome.

Method

The research was conducted from October 2012 to June 2013 in Belgrade, at
the Institute of Endocrinology, Diabetes and Metabolic Diseases KCS. The sample
consisted of 61 subjects of both sexes, aged 20 to 60 years, divided into two groups
- those with a diagnosis of metabolic syndrome and those without this diagnosis. All
of subjects were previously assessed as of average cognitive abilities. Group with
metabolic syndrome consisted of 31 individuals who attended the diagnostic procedure
in the Institute for Endocrinology, Diabetes and Metabolic Diseases KCS. Control
group consisted of 30 people without metabolic syndrome, selected randomly, mat-
ched according to age, sex and education with the group with metabolic syndrome
(Table 1).

Table 1. Sample structure according to age, sex and education

Subject categories

With metabolic syndrome Without metabolic syndrome
Age AS SD AS SD
(years) 37.06 12.987 37.27 10.379
Sex male female male female
N (%) 10 (16.7%) 21 (34.4%) 11 (18%) 19 (31.1%)

Education secondary secondary

higher ed. college higher ed. college

school school
N (%) 17 (27.9%) 6 (9.8%) 8 (13.1%) 15(24.6%) 6 (9.8%) 9 (14.8%)
Total o o
N (%) 31 (51.7%) 30 (48.3%)

In this study, we used Wisconsin Card Sorting Test (Wisconsin card sorting
test - WCST), which is considered one of the most popular tests for assessment of
perseveration and abstract thinking. In addition, it is also a good indicator of executive
functions, due to its reported sensitivity to frontal lobe dysfunction. WCST test allows
the assessment of the subject’s strategic planning, visual organization and search,
ability to utilize environmental feedback to shift cognitive sets and to direct behavior
toward achieving a goal, as well as to modulate impulsive responding (13). To enable
faster and easier test application and data processing, we used a computerized version
of the WCST test authored by colleague Natasa Bajic (The Wisconsin Card Sorting
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Test, Jugoslovenska Aplikacija Testa, YU-WCST). In comparison with manual admi-
nistration, computerized version testing is not ended after six correct categories were
achieved, but is continued until all cards were sorted, and the feedback is provided by
computer not examiner. In this way, without direct instruction, respondent is direc-
ted to sort cards by the principle of color, form and finally the number. A change in
principle follows /0 consecutive correct responses. Data were analyzed using SPSS
version 20 software, using descriptive statistical methods and T test.

Results
Table 2. Descriptive statistics for the standard WCST scores for both groups

Metabolic Control

WCST scores syndrome group t Sig.
Correct responses 79.97 101.80 4.656 0.000
Errors 48.03 26.20 -4.656 0.000
Categories Completed 5.19 8.03 4.453 0.000
Perseverative Responses 11.32 1.40 -4.562 0.000
Perseverative Errors 9.81 1.30 -4.648 0.000
Nonperseverative Errors 38.23 24.90 -3.941 0.000
Failure to Maintain Set 2.72 0.05 -4.218 0.000
% Concept Level Responses 40.09 59.83 4.846 0.000
Trials to 1st Category 15.45 12.30 -1.216 0.229

Comparing the means shows statistically significant differences in almost all
standard scores of WCST test (Table 2) between persons with metabolic syndrome
and the control group. Average of correct responses in metabolic syndrome group was
significantly lower than in the control group (t = 4.656, p <0.001) which is corres-
pondent with categories completed since these two measures are highly correlated.
The main reasons for such difference are preservative responses and perseverative
errors. Significantly higher values of average number of perseverative responses
(t=-4.562, p <0.001) and perseverative errors (t = -4.648, p <0.001) in subjects with
metabolic syndrome than in the control group indicate difficulty in shifting cognitive
set and mental rigidity. Additionally, significantly higher scores in failure to main-
tain set in people with metabolic syndrome than in the control group (t = -4.218,
p <0.001) is indicator of difficulties in maintaining the optimal level of attention and
concentration. Since the significant difference was found regarding % concept level
responses (t =4.846, p <0.001), it can be assumed that there is a tendency of prolon-
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ged problems with attention and concentration maintenance in people with metabolic
syndrome compared to the control group, i.e. they need more time to change wrong
classification criterion. Although there are no significant differences in the context of
attention and concentration level during initial steps of the task, which is illustrated
with no significant difference between the groups in trials to 1st category scores
(t=-1.216,p=0.229), it is obvious that considerable difficulties arise after first errors
in subjects with metabolic syndrome. These results are consistent with other studies
(14, 15, 16, 17, 18, 19) in suggesting that people with metabolic syndrome show
poorer performance in indicators of executive functions compared to the population
without metabolic syndrome.

Conclusion

As previously noted, treatment of metabolic syndrome involves cooperation of
medical doctors of various specialties, but the decisive factor is patient motivation. One
of the most important tasks for people suffering from metabolic syndrome represents
significant lifestyle changes (5, 6), which can only be achieved with great effort and
perseverance. Our hypothesis is that metabolic syndrome patients have reduced ability to
plan, convert plan into action and effectively implement planned activities, showing signs
of dysexecutive syndrome. Various studies have confirmed that people with metabolic
syndrome have difficulties with executive functioning (14, 15, 16, 17, 18, 19), which is
affecting consistent implementation of treatment plan. As in other recent studies (16), our
research has shown that people with metabolic syndrome show significant difficulties
in the domain of attention, with focus on sustained attention difficulties. Results also
suggests that people with metabolic syndrome show significantly lower capacity to adjust
actions based on feedback, demonstrating inability to adopt a new strategy that may
be more appropriate in achieving a goal. In light of growing evidence that people with
metabolic syndrome show difficulties with executive functioning, results indicate the
need for treatment modifications and change in treatment planning. Based on research
results, some practical recommendations include interventions aimed at developing
better focus on treatment, better understanding of feedback received and their more
consistent and successful implementation, strengthening and reinforcing new patterns
of behavior consistent with the treatment, and at the same time discharging previously
fixed and harmful behavior patterns.

Literature

1. National Cholesterol Education Program (NCEP) Expert Panel on Detection, Evalua-
tion, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III).
Third Report of the National Cholesterol Education Program (NCEP) Expert Panel



EXECUTIVE FUNCTIONS IN PERSONS WITH METABOLIC SYNDROME 21

10.

11.

12.

13.

14.

on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult
Treatment Panel I11). National Cholesterol Education Program National Heart, Lung,
and Blood Institute, National Institutes of Health NIH Publication No. 02-5215 Sep-
tember 2002

George Alberti, Paul Zimmet and Jonathan Shaw. The IDF Consensus Worldwide
Definition of the Metabolic Syndrome. Publication. Ed. Scott M. Grundy. Brussels,
Belgium: International Diabetes Federation, 2006

Ford ES, Giles WH, Dietz WH. Prevalence of the metabolic syndrome among US adults:
findings from the third national health and nutrition examination survey. Jama 2002;
287:356-359

Raikkonen K, Matthews KA, Kuller LH. Depressive symptoms and stressful life events
predict metabolic syndrome among middle-aged women: a comparison of World He-
alth Organization, Adult Treatment Panel 11, and International Diabetes Foundation
definitions. Diabetes Care 2007; Apr; 30(4):872-7.

Grundy Scott M. Contemporary Diagnosis and Management of the Metabolic Syndrome.
Newtown, PA: Handbooks in Health Care 2005

Bagchi D, Sreejayan N. Nutritional and Therapeutic Interventions For Diabetes
and Metabolic Syndrome. Amsterdam: Academic Press 2012

Crnéevié N. 23 godine programa “Cigota”. Medicinski glasnik Specijalna bolnica za
bolesti Stitaste zlezde i bolesti metabolizma Zlatibor 2012; vol. 17, br. 44, str. 57-60
LeSovié S. Prva iskustva programa Cigotica. Medicinski glasnik Specijalna bolnica za
bolesti Stitaste zlezde 1 bolesti metabolizma Zlatibor 2010; vol. 15, br. 34, str. 59-81
Lezak MD. Neuropsychological assessment. New York (NY): Oxford University Press
1995

Baddeley A.D. & Wilson B. Frontal amnesia and the dysexecutive syndrome. Brain
and Cognition 1988; 7, 212-230

Keith A. Hawkins and Krista K. Trobst. Frontal lobe dysfunction and aggression:
Conceptual issues and research findings. Aggression and Violent Behavior, Yale Uni-
versity School of Medicine 2000; Vol. 5, No. 2 pp. 147-157

George J. Demakis. Frontal Lobe Damage and Tests of Executive Processing: A Meta-
Analysis of the Category Test, Stroop Test, and Trail-Making Test. Journal of
Clinical and Experimental Neuropsychology 2004; Vol. 26, No. 3, pp. 441-450
Parinc.com [homepage on internet]. Psychological Assessment Resources Inc.; 2012
[updated 10 november 2016, cited 20 october 2016]. Available from: http://www4.
parinc.com/Products/Product.aspx?ProductiD=WCST

Schuur M, Henneman P, J. C. van Swieten, Zillikens M.C., 1. de Koning, Janssens A.
C.J. W.,, Witteman J. C. M., Aulchenko Y. S., Frants R. R., Oostra B. A., Willems van
Dijk K., C. M. van Duijn. Insulin-resistance and metabolic syndrome are related to
xecutive function in women in a large family-based study. Eur J Epidemiol. 2010
Aug; 25(8): 561-568.

Kathy F. Yates, Victoria Sweat, Po Lai Yau, Michael M. Turchiano and Antonio Con-
vit. Impact of Metabolic Syndrome on Cognition and Brain: A Selected Review of the
Literature. Arterioscler Thromb Vasc Biol. 2012 Sep; 32(9): 2060-2067.



22

MEDICINSKI GLASNIK / str. 15-22

15.

16.

17.

18.

Farzad Ashrafi, Behdad Behnam, Mehran Arab Ahmadi, Hossein Pakdaman, Shafa
Mohamah Ali. Association Between Cognitive Function and Metabolic Syndrome Using
Montreal Cognitive Assessment Test. International Clinical Neuroscience Journal Summer
2015; Vol 2, No 3: 91-96

Falkowski J, Atchison T, Debutte-Smith M, Weiner MF, O’Bryant S. Executive functi-
oning and the metabolic syndrome: a project FRONTIER study. Arch Clin Neuropsyc-
hol. 2014 Feb; 29(1):47-53.

Segura B, Jurado MA, Freixenet N, Albuin C, Muniesa J, Junqué C. Mental slowness

and executive dysfunctions in patients with metabolic syndrome. Neurosci Lett. 2009
Oct 2; 462(1):49-53.
Rouch I, Trombert B, Kossowsky MP, Laurent B, Celle S, Ntougou Assoumou G,
Roche F, Barthelemy JC. Metabolic syndrome is associated with poor memory and
executive performance in elderly community residents: the PROOF study. Am J Geriatr
Psychiatry 2014 Nov; Vol. 22 (11), pp. 1096-104.



