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XAPAKTEPUCTHUKA KAPAIOJJIOTTYHUX XBOPUX 3AJIEJKHO BIJ XPOHOTHUIIY
B. b. Boituyk?, H. B. JlicussHCcBbKa?, 1. B. AuToHumnuHY, I'. T'. F'a6op?, M. 1. Mapymmak®
!TepHoninbcbKulli HAUiOHANLHUIL MedUUYHUIL YHigepcumem

imeni I. A. IT'op6aueecbko2o MO3 YkpaiHu
2PyK08UHCHLKUIL 0epaHcasHUll MedUuHHUIL yHigepcumem, YepHisui

Beryn. HoBi elifieMiosIoriuHi faHi I10B’s13a/IU BEUipHIU XPOHOTHII i3 CepIlieBO-CYJUHHUMU 3aXBOPHBAaHHIMU
1 KappiomMeTaboiYyHUMU QpaKTOpaMU PU3UKY, BKIIOUAIOUHM BUIWN PU3UK MO0 HAAMIpPHOI MacH Tija, 0KU-
PiHHSA Ta IyKpoBoro Aiabety 2 TrUity. KpiMm Toro, 0co6u 3 BeUipHIiM XPOHOTHUIIOM 6iJIbIlle CXMJILHI /10 IIOTaHOI I10-
BeJIHKH I 3[[0POB’S, 30KpeMa, AJI1 HUX XapaKTepHi BUIII I0Ka3HUKU KypPiHHA, HepaljioHaJIbHe XapuYyBaHH:I
Ta IIi3HIW HIYHUHN COH.

MeTa po60TH — IpoaHaIi3yBaTH HONTUPEHICTh XPOHOTHUIIIB y IAIli€EHTIB 3 Kap/ioBacKyJISPHOIO IaTOJIOTiE0
1 BCTAHOBHUTH iX acoIlialfito 3 KJIIHIYHUMU TaHUMH.

OcHOBHaA YacTUHA. Y JOCIPKeHH] B34/IU y4acThb 124 MalfieHTH i3 ceprieBO-CYAUHHUMHU 3aXBOPIOBAHHAMU.
3 MeTOI BU3HAYeHH XPOHOTHUITY 3aCTOCOBYBAJ/IU BaIilU30BAHUU OIIUTYBaJIbHUK 3Be/[€HOI IIIKaJI PAHTOBOCTI
«Composite Scale of Morningnes», IKHI IepeKkJyaZieHO YKpaiHChbKOI0 MOBO0. Cepe[l IAIliEHTIB 3 Kap/[ioBacKy-
JIIPHOIO IaToJIoriero B 37,90 % BUAB/I€HO BeUipHIU XpOHOTHIL Y 8,90 % — paHKOBUH, Yy 53,23 % — IPOMIKHUN.
3rilHO 3 ONMMTYBaJILHUKOM, BCTAHOBJIEHO, ITI0 OGLNBIINICTh HAITi€eHTIB IIpoKHUAanacd 6 Mk 7:45 i 9:45 Ta jara-
Jja 6 cmatu Mixk 22:15 i 00:30, IK61 MorJIa abCoIOTHO BiJIbHO IUIAaHYBaTHU CBill IeHb; JOCUTh BTOMJIEHA 3paH-
Ky; 6ys1a 6 y JOBOJIi XOpOIIitt opMi [IJI1 paHKOBUX (pi3sUUHUX TpeHyBaHb; BBa)kae HalKpaIiuM IJjIs1 pO3yMOBOI
npari gac 8:00-10:00; 6yso 6 ckiagHO i HeKOMGOPTHO IMpoKuUAaTHUcs o 6:00. Bik marfieHTiB i3 cepIieBo-CyAMH-
HUMH 3aXBOPIOBaHHAIMM He 3aJie’KaB BiJf TUIIy XpOHOTHITY. [HIeKC Macu Tilla 6yB HaWBHIITUM Y IIaIli€eHTIB 3
Kap/[i0oBaCcKyJ/IIPHOIO IIAaTOJIOTi€r0 Ta BeUipHIM XpPOHOTHIIOM, 1110 BiporifiHo 6inbite Ha 43,09 % 110710 3HaUYeHHS
iHIeKCy MacH Tijla Y XBOPHX 3 PaHKOBHUM XPOHOTHUIIOM. KOHITeHTpaIlid IIF0KO3H HaTIre Oysia HalBHUINOK Y T1a-
I[ieHTIB 3 Kap/i0BaCKyJJPHOIO IIaTOJIOTiEX0 Ta BeUipHiM XPOHOTHIIOM, 1110 BipoTigHO 6i1bire Ha 17,97 % cTOCOB-
HO PiBHA IVIIOKO3H Y XBOPHUX 3 PAHKOBUM XPOHOTHUIIOM.

BucHOBKHU. V IIalli€HTIB 3 Kap/i0BacKyJ/SIPHOK I1aTOJIOTi€I0 Ta BeUipHIM XPOHOTHUIIOM iHJIeKC MacH Tijla Ta
KOHIIeHTpallid IJII0KO3U HaTIIle BipOTi{HO BUII IIOPIBHAHO 3 JOC/IIPKYBAaHUMU [I0Ka3HUKaMU Y XBOPHUX 3 paH-
KOBUM XPOHOTHIIOM.

KiIr04uoBi cj10Ba: XpOHOTHII; apTepiajbHa rilepTeH3sis; ilmeMiuyHa XBopoba cepIisd; iHeKC MacH Tijia; IJII0KO-
3a; BiK; CTaThb.

CHARACTERISTICS OF CARDIOLOGY PATIENTS DEPENDING ON CHRONOTYPE
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Introduction. New epidemiologic data have also linked evening chronotypes to cardiovascular disease and
cardiometabolic risk factors, including higher risk of overweight, obesity, and type 2 diabetes. In addition,
individuals with an evening chronotype are more prone to poor health behaviors, in particular, they are
characterized by higher rates of smoking, unhealthy eating and late night sleep.

The aim of the study - to analyze the prevalence of chronotypes in patients with cardiovascular pathology
and establish their association with clinical data.

The main part. 124 patients with cardiovascular diseases were included in the study. In order to determine
the chronotype, a validated composite ranking scale questionnaire “Composite Scale of Morningnes” translated
into Ukrainian and validated were used. Among patients with cardiovascular pathology, 37.9 % have an evening
chronotype, 8.9 % have a morning chronotype, and 53.2 % have an intermediate chronotype. According to the
questions in the questionnaire, it was found that the vast majority of patients would wake up between 7.45-9.45
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and go to bed between 10.15-00.30 if they could plan their day absolutely freely; quite tired in the morning;
would be in pretty good shape for morning physical training; the best time for mental work is considered to
be between 8:00 and 10:00 a.m.; it would be difficult and uncomfortable to wake up at 6.00 in the morning.
In cardiology patients their age of patients did not depend on the type of chronotype. BMI was the highest in
patients with cardiovascular pathology and evening chronotype, which was probably 43.09 % higher than
the value of BMI in patients with morning chronotype. The fasting glucose concentration was the highest in
patients with cardiovascular pathology and the evening chronotype, which was probably 17.97 % higher than
the glucose level in patients with the morning chronotype.

Conclusions. In patients with cardiovascular pathology and an evening chronotype, the body mass index
and fasting glucose concentration are probably higher in relation to the studied indicators in patients with a
morning chronotype.
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BcTyn. XpoHoTun siBASE coboto dpeHoTuMniYHe BUpa-
XKEHHSI BPOZ)KEHOI O LIMPKAZHOIO PUTMY IOANHN, TOBTO
yac Aobu (Big paHKy 40 Bevopa), Konu NoAnHa BBa-
XKa€ 3a Kpalle BUKOHyBaTW WoAeHHi 3axoan [1]. IcHye
3Ha4YHa MPKOAMHWYHA BapiaLia XpoOHOTUMY, WO BUAHO
3 BiAMIHHOCTel y BaxaHUX rogMHax Ta Cy6'eKTUBHNX
rogMHax nikoBol HAaCTOPOXeHOCTi. JTloan 3 BedipHiM
XPOHOTUMOM, SiK MPaBWAO, MakoTb GinblLle Npobiem 3i
3/,0POB'AM, BKJIHOYAKOUW MCUXONOTiIYHI, HEBPOOTIYHI
Ta LWIYHKOBO-KMLLIKOBI 3aXBOPIOBaHHS, @ TakoxX BULL
MOKa3HWKN CMEePTHOCTI MOPIBHAHO 3 ocobamu 3 paH-
KOBUM XPOHOTUMNOM [2-6]. HOBI enigeMionioriyni AaHi
NoB'A3ann BeYipHili XpOHOTUM i3 CepLeBO-CYAVHHUMM
3axBOproBaHHAMM [7] i kKapAiomeTaboniuHMn dpakTopa-
MU PU3NKY, BKIKOYAOUN BULLMIA PUSKK LLLOAO HaAMIPHOT
MacK Tina, OXMPIHHA Ta LyKpPOBOro giabety 2 tuny [3, 7,
8]. Kpim TOro, ocobu 3 Be4ipHiM XpOHOTUMNOM bBinbLue
CXWbHI A0 MOraHoi NoBegiHKK ANA 340POB'A, 30Kpe-
Ma, A1 HUX XapakTepHi BUCOKI MOKa3HMKN KYPiHHS,
HepaujioHanbHe xapyyBaHHS Ta Mi3Hi HiYHWA CoH [7, 8].

MeTa pob0oTK - NpoaHanisyBaTn MOLLUNPEHICTb XPO-
HOTWMIB Y NALiEHTIB 3 KapAioBaCKy/ISPHOO MNaTOJIOTIEHD i
BCTAHOBUTM IX acoujiaLito 3 KNiHIYHUMN AaHUMN.

OCHOBHa YacTUHa. Y JOC/ifKEeHHI B3N y4acTb
124 nauieHTV i3 cepueBO-CyANHHNMU 3aXBOPHOBaH-
HAMU, 9Ki nepebyBann Ha CTaLiOHapPHOMY JliKyBaHHI.
KpuTepiem BKAOUEHHS Y AoCnigKeHHs Bynn XBOpi Ha
apTepianbHy rinepTeHsito Ta iLleMiyHy XBopoby cepLid,
AiarHos skunx nigTepAnBs nikap-kapgiosor. o kputepiis
BUK/IIOYEHHS 3 JOCNIAKEHHSA Hanexannm o3Hakun Kii-
HIYHO 3HAUYLLUMX XPOHIYHMX 3aXBOPHOBaHb, 3/105KiCHI
HOBOYTBOPEHHS, MeJKaMeHTO3Ha Ta a/KorojibHa 3a-
NexHicTb. Po3paxoByBanu iHAekc Macu Tina (IMT, kr/m?),
AKUIA IHTepRpeTyBanu 3rifHo 3 pekoMeHgauismm BOO3:
HopManbHa Maca Tina - 20,0-24,9 kr/m?;, HagMipHa
Maca Tina (nepegoxmpiHnHg) - 25,0-29,9 kr/m?; oXxunpin-

HA - >30,0 kr/m2 KOHLeHTpaLito rIoKo3N y KPOBi BU-
3HayaNnun TecT-CMy>XKamMu A9 BU3HaYeHHS IIOKO3N Y
kpoBi «Accu-Chek Instant» 3a #OMOMOroo F1IOKOMETPIB
«Accu-Chek Instant».

3 MeTOo BM3HAYeHHSA XPOHOTUMNY 3aCTOCOBYBaAn
BaNiAN30BaHNN ONUTYBa/IbHVK 3BeAEeHOI LWKaan paH-
rosocTi «Composite Scale of Morningnes», akuii nepe-
KnajeHo yKpaiHCbKoro MoBOtO [9]. IHTepnpeTauito Tuny
XPOHOTWUMY MPOBOAUAN TaKUM YNHOM: 22 6anwn i HXYe
- BeuipHil, 23-42 6anun - npoMidxxHuiA, 42 6anun i BULLe -
PaHKOBUIA.

CTaTuCTUUHY 06pOobKY pe3ynbTaTiB 3jilicCHIOBaNn
3 BMKOpUCTaHHAM nporpam Microsoft Office Excell Ta
Statistica 7.0. Onmc KiNbKiCHWUX XapakTepucTuK, AKi nig-
NopsAKOBYBaINCb HOPManbHOMY PO3MOAINY BEANYNH
(Bi4NOBIAHO A0 OZepXaHMX HOMOrpam i KpuTepiiB HOP-
ManbHocTi LWanipo - Yinka Ta Jliniepopca), 3aiicHoBa-
nv 'y Burnagai MeanSD (standart deviation). YacToTHi
XapaKTepUCTUKM AOCNIAKYBaHUX MOKAa3HMKIB ONUCyBa-
NV 9K abcontoTHe 3HaveHHs (n) i BiACOTKOBY KiNbKiCTb
(%).

MoKa3HWKKN KapAioBaCcKyIAPHOro 340POB'A OXOMJo-
toTb CiM daKkTopiB 340pOB'A Ta 340poB'A36epiransHOl
NoBeiHKN, AKi NOB'A3aHi 3 PU3NKOM PO3BUTKY Cep-
LEeBO-CYANHHUX 3aXBOPIOBaHb, BKIHOYAOULN KYPiHHS,
AieTy, Gi3nYHy aKTUBHICTb, IMT, apTepianbHUA TUCK, 3a-
ranbHWI piBeHb X0NeCTeposy Ta ratoKo3n y Kposi. e
OZHVIM MOXJTMBUM $GaKTOPOM PU3LKY BUHUKHEHHS Kap-
AioBaCKy/IAPHOT NaTO/IOrii € XPOHOTUM. AHanNi3 pesy/b-
TaTiB onuTyBanbHMKa «Composite Scale of Morningnes»
nokasas, O cepe/ MaLieHTiB 3 KapAiOBacKyNsSPHOIO
naTonoriero B 47 XBOPUX BUSBNEHO BEYiPHIA XPOHOTUN
(37,90 %), B 11 xBOpUX - paHkoBuin (8,90 %), y 66 xBO-
puyX - APOMiXHWUIA (53,23 %). Mpw LbOMY, 3rigHO 3 onu-
TyBanbHMKoM «Composite Scale of Morningnes», BcTa-
HOBNEHO, Lo BiNbLUICTb MaUieHTIB Npokmnganacs 6 mix



7:45 i 9:45 Ta narana 6 cnatu Mixx 22:15 i 00:30, Axk6wm
MOr/a1a abCoNtOTHO BiNIbHO NAAHYBaTK CBIl AeHb; JOCUTb
BTOMJ/IEHA 3paHKy; byna 6 y foBoAi xopoLuiii popmi Ans
paHkoBuUX Gi3NYHNX TpeHyBaHb; BBaXa€ HalikpaLymm
AN po3ymoBoi Npaui yac 8:00-10:00; 6yno 6 cknagHo i
HekoMPOpTHO NpokmaaTncsa o 6:00.

Mpw LbOMY BCTaHOB/IEHO, LLO BiK MALLiEHTIB i3 cepLie-
BO-CYZVHHVIMU 3aXBOPIOBaHHAMMW He 3a1eXas Bif Tumny

XPOHOTUMY i BipOrigHO He BifPi3HABCS Bif cepeiHbOro
nokasHuka Biky (Tabn.). IHaekc macu Tina 6yB HalBu-
WMM Yy NaLieHTIB 3 KapAioBacKyNAPHOK MaTOJIOriEL
Ta BeYipHiM XPOHOTMMOM, L0 BiporigHo binblue Ha
43,09 % wopo 3HayeHHs IMT y XBOPUX 3 PaHKOBUM
XPOHOTUMOM. BapTo TakoX 3a3HaunTy, WO B KapAiono-
rMYHNX XBOPUX 3 BEYipHIM XPOHOTUMNOM BiH BiANOBIAaB
KpUTEPIaM OXMPIHHSA.

TabauyA. KniHiYHi XapakTepucTUKN XBOPUX 3 KapAioBacKy/sipHOIO NaTOJIOFi€0 Ta PiSHUMM XpPOHOTUNaMM

XpoHoTun
3aranom
MokasHmk BeUipHil paHKoBUIA MPOMIDKHWIA
n=124 n=47 n=11 n=66
Bik, poku 55,12+8,79 61,2945,92 54,12+3,45 57,43%4,25
IMT, kr/m? 30,91+5,28 34,57+3,51 24,16+2,63* 26,78+5,81
[ntokosa, MMonb/n 5,61+0,39 6,04+0,47 5,12+0,31* 5,49+0,52
Cratb, n (%): Yonosikn 69 (55,65) 18 (38,30) 7 (63,64) 36 (54,55)
XiHKN 55 (44,35) 29(61,70) 4 (36,36) 30 (45,45)

MpuMiTKa. * - CTaTUCTUYHO BIPOTiAHa BIAMIHHICTE MiX NaLi€eHTaMK 3 BeYipHIM | paHKOBMM XPOHOTUNAMM.

KoHueHTpauis r1roKko3n HaTwe 6yna HanBULLLOH
y NMauieHTiB 3 KapAioBaCKyNAPHOI MaTO/NOTIE Ta Be-
YipHIM XPOHOTUMOM, LLIO BiporigHo binbLie Ha 17,97 %
CTOCOBHO PIiBHA M/1HOKO3M Y XBOPUX 3 PAHKOBWM XpO-
HOTUMOM. BapTo TakoX 3a3HaunTK, LLO KOHLLeHTpaLis
FNOKO3WN Yy KapAioNoriYHNX XBOPUX 3 PAHKOBUM Ta
MPOMIKHUM XPOHOTUMAaMW NMPaKTUYHO He BiApPi3HS-
nacq. Haykosi gocnifkeHH:A cBifjyaTb Npo Te, WO Ao-
60Bi KONVBaHHA HOPManbHOro MeTaboi3My KO3
MOAYMOITBECA CHOM i LnpkagHum putmom [10]. B ocib
3 HIYHWUM XPOHOTUMOM 3a3BMYal MNI3HIWNKA NOYATOK
CHY, Yac NPOBYAKEeHHS Ta MeHLUa TpMBanicTe cHy [11].
B pesynbTati 36ili LMPKAAHOTO PUTMY MOXE 3MIHUTUK
perynauito rnroKo3n B opraHisMi [12]. Y gocnigxeHHi,
nposegeHoMy B KBebeky, 0cobu 3 TpUBANICTHO CHY
5-6 rog Manu BULLNIA PU3NK PO3BUTKY LIYKPOBOTO
AiabeTy 2 Tuny abo NOpyLUeHHSA TONePaHTHOCTI A0
FIFOKO3M, HiXK 0cobu, aki cnann 7-8 rog [13]. Kpim Toro,
nonepeaHi JOCNIAKEHHA NOKasanun, Wo XPOHOTUNM
YaCTKOBO 3yMOB/EHWI reHeTukoto [14] i BNavBae Ha
Taki gemorpadiyHi 0cobaMBOCTI, AK BiK, CTaTb, PerioH,
HaBKONINLWHE cepegoBuLLe [15]. Cepes nMaLieHTIB 3 Kap-

Li0BaCKyNIAPHOK NaTOJONiED B reHAepHOMY acnekTi 3
BeYipHiM XPOHOTUMNOM nepesaxann xiHku (61,70 %), 3
PaHKOBWM - 4O/0BIKM (63,64 %), 3 NPOMIXKHNM - PO3Mo-
Ain 6yB NapUTETHUM.

Hey3rogxeHicTb Yepes BapiaLii B XpoHOTUMI npw-
3BOANTL A0 3MiH Y Yaci CNOXMBaHHSA iXi Ta/abo cHy, Lo
CNPUYNHAE JeCUHXPOHI3aLi0 MiX 30BHILLHIM (CBITN0 -
TemMpsBa) i BHYTPILIHIM (Hanpuknag, 3MiHa LMKAiYHOro
BMBiINbHEHHS FOPMOHIB) Luuknamu [16, 17]. MigBuweHniA
KapgiomeTaboniyHnii pn3nK cepes ocCié 3 BeYipHim
XPOHOTUMOM MOXHA MOACHUTU iX 3HUXKEHOI Qi3NUYHO0
AKTUBHICTIO, HepauioHaNbHUM Xap4yyBaHHAM Yy Mi3Hi
FOAVHN Ta 3MIHEHVMUW 3BUYKAMU Yacy 3aCMHaHHSA | TpU-
BanocTi cHy [18].

BucHoBkW. Cepef NauieHTIB 3 KapAioBaCKyNAPHOKO
natonoriero B 37,90 % BUABMAW BeYipHIli XpOHOTUM, Y
8,90 % - paHKkoBWiA, y 53,23 % - NpoMidXHWIA. [pK LibOMy
B MaLi€HTIB 3 KapAioBaCcKy/IAPHOIO NaTo/OriEl0 i Beyip-
HiM XPOHOTUMOM iHAEKC MacK Tina Ta KoHUeHTpaLis
rIOKO3Y HaTLLe BipOrifiHO BULLi CTOCOBHO AOCAIAXY-
BaHMX MOKa3HWKIB Yy XBOPUX 3 PaHKOBUM XPOHOTUMOM
- BiANOBIAHO, Ha 43,09 17,97 %.



REFERENCES

1. Levandovski, R., Sasso, E., & Hidalgo, M.P. (2013).
Chronotype: a review of the advances, limits and applicability
of the main instruments used in the literature to assess
human phenotype. Trends in psychiatry and psychotherapy,
35(1), 3-11. DOI: 10.1590/52237-60892013000100002.

2. Culnan, E., Kloss, J.D., & Grandner, M. (2013). A
prospective study of weight gain associated with chronotype
among college freshmen. Chronobiology international, 30(5),
682-690. DOI: 10.3109/07420528.2013.782311.

3.VYuy, J.H,, Yun, C.H., Ahn, J.H., Suh, S., Cho, H,J., Lee, S.K,,
... &Kim, N. H. (2015). Evening chronotype is associated with
metabolic disorders and body composition in middle-aged
adults. The Journal of clinical endocrinology and metabolism,
100(4), 1494-1502. DOI: 10.1210/jc.2014-3754.

4. Anothaisintawee, T., Lertrattananon, D., Thamakaison, S.,
Knutson, K.L., Thakkinstian, A., & Reutrakul, S. (2017). Later
chronotype is associated with higher hemoglobin A1c in
prediabetes patients. Chronobiology international, 34(3), 393-
402. DOI: 10.1080/07420528.2017.1279624.

5. Knutson, K.L., & von Schantz, M. (2018). Associations
between chronotype, morbidity and mortality in the UK
Biobank cohort. Chronobiology international, 35(8), 1045-
1053. DOI: 10.1080/07420528.2018.1454458.

6. Nimitphong, H., Mahattanapreut, A., Chailurkit, L.O.,
Saetung, S., Siwasaranond, N., Sumritsopak, R., ... &
Reutrakul, S. (2018). More evening preference is positively
associated with systemic inflammation in prediabetes and
type 2 diabetes patients. Scientific reports, 8(1), 15882. DOI:
10.1038/541598-018-34045-y.

7. Merikanto, I., Lahti, T., Puolijoki, H., Vanhala, M.,
Peltonen, M., Laatikainen, T., ... & Partonen, T. (2013).
Associations of chronotype and sleep with cardiovascular
diseases and type 2 diabetes. Chronobiology international,
30(4), 470-477. DOI: 10.3109/07420528.2012.741171.

8. Patterson, F., Malone, S.K., Grandner, M.A., Lozano, A.,
Perkett, M., & Hanlon, A. (2018). Interactive effects of sleep
duration and morning/evening preference on cardiovascular
risk factors. European journal of public health, 28(1), 155-161.
DOI: 10.1093/eurpub/ckx029.

9. Williams, B., Mancia, G., Spiering, W., Rosei, E.A., Azizi,
M., Burnier, M., ... & Desormais, I. (2019). 2018 ESC/ESH
Guidelines for the management of arterial hypertension

[2018 ESC/ESH Guidelines for the management of arterial
hypertension]. Kardiologia polska, 77(2), 71-159. DOI:
10.5603/KP.2019.0018.

10.Bhar, D., Bagepally, B.S., & Rakesh, B. (2022). Association
between chronotype and cardio-vascular disease risk factors:
A systematic review and meta-analysis. Clinical Epidemiology
and Global Health, 16, 101-108.

11. Baron, K.G., Reid, KJ., Kern, A.S., & Zee, P.C. (2011).
Role of sleep timing in caloric intake and BMI. Obesity (Silver
Spring, Md.), 19(7), 1374-1381. DOI: 10.1038/0by.2011.100.

12. Huang, W., Ramsey, K.M., Marcheva, B., & Bass, J.
(2011). Circadian rhythms, sleep, and metabolism. The Journal
of clinical investigation, 121(6), 2133-2141. DOI: 10.1172/
JC146043.

13. Chaput, J.P., Després, J.P., Bouchard, C., & Tremblay, A.
(2007). Association of sleep duration with type 2 diabetes and
impaired glucose tolerance. Diabetologia, 50(11), 2298-2304.
DOI: 10.1007/s00125-007-0786-x.

14. Toomey, R., Panizzon, M.S., Kremen, W.S.,
Franz, C.E., & Lyons, M.J. (2015). A twin-study of genetic
contributions to morningness-eveningness and depression.
Chronobiology international, 32(3), 303-309. DOI:
10.3109/07420528.2014.971366.

15. Shawa, N., Rae, D.E., & Roden, L.C. (2018). Impact of
seasons on an individual's chronotype: current perspectives.
Nature and science of sleep, 10, 345-354. DOI: 10.2147/NSS.
S158596.

16. Buxton, O.M., Cain, S.W., O'Connor, S.P., Porter, J.H.,
Duffy, J.F., Wang, W., Czeisler, C.A., & Shea, S.A. (2012).
Adverse metabolic consequences in humans of prolonged
sleep restriction combined with circadian disruption. Science
translational medicine, 4(129), 129ra43. DOI: 10.1126/
scitranslmed.3003200.

17. Leproult, R., Holmback, U., & Van Cauter, E. (2014).
Circadian misalignment augments markers of insulin
resistance and inflammation, independently of sleep loss.
Diabetes, 63(6), 1860-1869. DOI: 10.2337/db13-1546.

18. Henson, J., Rowlands, A.V., Baldry, E., Brady, E.M.,
Davies, M.J., Edwardson, C.L., Yates, T., Hall, A.P., & CODEC
Investigators (2020). Physical behaviors and chronotype in
people with type 2 diabetes. BMJ open diabetes research &
care, 8(1), €001375. DOI: 10.1136/bmjdrc-2020-001375.

OTpumaHo 20.02.2024

86 ISSN 2411-1597. MEACECTPHUHCTBO. 2024. Ne 1



