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ABSTRACT
Background. It is known that the risk of cardiovascular diseases, especially in conditions of in-
creased rhythm of life, psycho-emotional stress, social cataclysms, is associated with various bi-
orhythms, therefore, the study of the influence of various factors on the course of hypertension,
taking into account the patient's chronotype, remains relevant.
Aim of the study was to analyze the level of blood pressure in patients with arterial hypertension
with different chronotypes of the female and male genders.
Materials & Methods. The study included 42 patients with diagnosed essential arterial hyper-
tension who were receiving inpatient treatment. The inclusion criterion was patients with arterial
hypertension of the 2nd degree. Measurements of Systolic Blood Pressure (SBP) and Diastolic
Blood Pressure (DBP) (mmHg) were performed using the Korotkoff method. To study the chro-
notype, we used the validated questionnaire "Composite Scale of Morningness™ and scales from
official available sources.
Results & Conclusions. Arterial hypertension was diagnosed in 33.33% of patients with the
evening chronotype, 7.17% with the morning chronotype, and 59.53% with the intermediate chro-
notype. Taking into account gender, female patients with evening and morning chronotypes and
male patients with an intermediate chronotype predominated. Patients with evening chronotype
compared to patients with intermediate and morning chronotypes had significantly higher Body
Mass Index (BMI) (by 62.69% and 40.33%), disease duration (by 42.68% and 6.23%) and SBP
(by 8.21% and 12.21%), respectively. At the same time, BMI in patients with arterial hypertension
with an evening chronotype was as close as possible to obesity. The obtained results can be used
in the practical work of nurses for the prevention of arterial hypertension by adjusting the duration

of sleep and wakefulness and the diet.
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INTRODUCTION

In modern conditions, the increase in the
rhythm of life, psycho-emotional stress, and social
cataclysms have led to an increase in the preva-
lence of somatic diseases in society, including car-
diovascular pathologies, which are affected by the
natural biorhythms inherent in humans. There is
a limited number of researchings among the adult
population of Ukraine that study chronotype in re-
lation to cardiovascular diseases and their risk fac-
tors. Therefore, the study of relationships between
blood pressure (BP) and chronotype is relevant.
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Acrterial hypertension, or high blood pressure, is
a key risk factor for stroke, coronary heart disease,
other cardiovascular diseases and chronic kidney
disease worldwide [1; 2]. Arterial hypertension is
the cause of more than 10 million deaths world-
wide every year [2]. In recent years, the preva-
lence of hypertension has decreased and its treat-
ment and control have improved significantly in
some high-income countries such as Canada,
South Korea, Germany, and Chile [3]. At the same
time, both the prevalence and the absolute burden
of hypertension are increasing in low- and middle-
income countries, which makes it a target risk fac-
tor for non-communicable diseases [4; 5]. Accord-
ing to the estimates of the World Health Organi-
zation, 34.8% of the adult population of Ukraine,
which is about 10.8 million people, have arterial
hypertension and only 66.4% of them know about
their diagnosis [6]. The high stage of hypertension
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is caused by the lifestyle of Ukrainians, including
smoking, excessive alcohol consumption, excess
dietary salt, obesity, and lack of physical activity
[7]. Armitage also notes [8] the lack of research
on possible secondary causes of hypertension in
12.7% of Ukrainians aged 18-29 and 20.4% of
people aged 3040, as a result of which significant
kidney disorders, vascular and endocrine patholo-
gies may remain undetected.

The cardiovascular system, being part of a
larger biological system that expresses the inter-
action between internal and external factors, such
as light and dark cycles, feeding and fasting, exer-
cise and rest [9; 10], is also involved in these pro-
cesses. BP rhythm is one of the most common cir-
cadian rhythms in the cardiovascular system [11].
Thus, blood pressure has a characteristic diurnal
fluctuation [11], characterized by a morning in-
crease that persists throughout the day, and the
lowest level at night [12]. Randler and Engelke
note that men and women generally differ in their
chronotype, with men more evening-oriented than
women [13]. A number of researchers note that in-
dividuals with an evening chronotype have more
health problems, including psychological, neuro-
logical, and gastrointestinal diseases, and higher
mortality compared to individuals with a morning
chronotype [14; 15]. Current epidemiological ev-
idence also links evening chronotypes with cardi-
ovascular disease and cardiometabolic risk fac-
tors, in particular, a higher risk of overweight and
obesity, as well as type 2 diabetes mellitus [16;
17]. Roenneberg and Merrow proposed a hypoth-
esis according to which individuals with an even-
ing chronotype have a high risk of cardiovascular
diseases associated with a chronic mismatch be-
tween the internal physiological time and the ex-
ternal time of work and social activities [18].

The aim of the study is to establish the associ-
ation of blood pressure with different chronotypes
in female and male patients with arterial hyperten-
sion.

Materials and Methods

The study included 42 patients diagnosed with
stage 2 essential arterial hypertension who were
receiving inpatient treatment at the "Torchyn Dist-
rict Hospital of the Torchyn Village Council”
during 2021.

Criteria for inclusion in the study: patients with
arterial hypertension of the 2nd degree. Exclusion
criteria from the study: chronic diseases in the
acute stage, unstable heart diseases, oncology,
drug and alcohol addiction.

The recommendations of the European Society
of Cardiology, the European Society of Hyperten-
sion (2018 ESC/ESH Guidelines for the manage-
ment of arterial hypertension) [19] and the unified
clinical protocol of primary, emergency and sec-
ondary (specialized) medical care "Arterial hyper-
tension" (2012) were used to diagnose arterial hy-
pertension (AH) [20]. According to the criteria of
the European Society of Cardiology and the Euro-
pean Society of Hypertension, patients with the
2nd degree hypertension with systolic blood pres-
sure (SBP) of 160-179 and/or diastolic blood
pressure (DBP) of 100-109 were included in the
study. SBP and DBP (mmHg) were determined by
the Korotkoff method twice between 10:00 and
10:30 using a sphygmomanometer.

The body mass index (BMI) was interpreted ac-
cording to the recommendations of the World
Health Organization, in particular, a normal weight
in the range of 20.0-24.9 kg/m?; overweight (pre-
obesity) — 25.0-29.9 kg/m?; class 1 obesity — 30.0—
34.9 kg/m?; class 2 obesity — 35.0-39.9 kg/m? and
class 3 obesity >40 kg/m? [21].

To study the chronotype, we used the validated
guestionnaire "Composite Scale of Morningness"
and scales scales for evaluating the questionnaire
from official available sources. The content and
essence of the statements are completely pre-
served in the Ukrainian version of the question-
naire [22]. The internal consistency of the scales
of the "Composite Scale of Morningness" ques-
tionnaire was checked using the Cronbach's o
method, which was 0=0.85 and testified to the
high quality of the questionnaire. The results were
evaluated as follows: 22 points and below — even-
ing chronotype, 42 points and above — morning
chronotype, and 23-42 points — intermediate chro-
notype.

The performed study is a single-moment case-
control study. The study protocol included screen-
ing of patients to determine compliance with in-
clusion and exclusion criteria; carrying out deter-
minations; patient survey; statistical analysis of
the obtained data. All patients were informed
about the purpose of the clinical study and gave
written informed consent for their participation in
it. The confidentiality of information about the pa-
tient's identity and state of health was preserved.
The patient's informed consent form, the patient's
examination card, as well as all stages of the dis-
sertation research were approved by the bioethics
commission of I. Horbachevsky Ternopil National
Medical University of the Ministry of Health of
Ukraine.
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Quantitative characteristics of the studied indi-
ces were described in the form of M (Mean) + SD
(Standard Deviation) in accordance with the
Shapiro-Wilk and Lilliefors normality criteria;
frequency characteristics were described as an ab-
solute value (n) and a percentage (%). To establish
the influence of the factor on the studied charac-
teristic, frequency tables were used with the deter-
mination of the two-sided Fisher's exact test. At
the level of reliability p<0.05, there is an influence
of the factor on this feature.

Results and Discussion

Among patients with hypertension included in
the study, there were almost equal numbers of
men and women. When dividing patients accord-
ing to the results of the "Composite Scale of
Morningness" questionnaire, 14 patients with an
evening chronotype were found, which accounted
for 33.33% of all patients, 3 patients with morning
and 25 patients with intermediate chronotypes,
which accounted for 7.14% and 59.53%, respec-
tively.

Analysis of the clinical characteristics of pa-
tients with arterial hypertension showed a number
of differences. Thus, when dividing patients by
gender, a significantly higher BMI was found in

women than in men by 23.03%, which corre-
sponded to excess body weight (Table 1). At the
same time, age, SBP, DBP and the duration of the
disease did not differ statistically significantly in
the gender aspect.

Chronotype refers to a person's circadian incli-
nation, when to wake up and be active, and when
to sleep. Early chronotype (morning type, ex-
tended sleep phase) and late chronotype (evening
type, delayed sleep phase) are two extreme types
of chronotypes. Comparison of the data of patients
with arterial hypertension depending on the chro-
notype showed a number of differences, in partic-
ular, the lowest values of indices were found in
patients with an intermediate chronotype. Thus,
compared to patients with an evening chronotype,
BMI (by 62.69%), disease duration (by 42.68%)
and systolic blood pressure (by 8.21%) were sig-
nificantly lower in patients with an intermediate
chronotype (Table 2). At the same time, the du-
ration of the disease and the level of systolic and
diastolic blood pressure in patients with a morn-
ing chronotype were significantly lower in ac-
cordance with similar indices in patients with an
evening chronotype, by 40.33%, 6.23% and
12.21%.

Table 1. Clinical characteristics of patients with arterial hypertension in the gender aspect

Answers Male patients (n=22) Female patients (n=20) Total (n=42)
Age (years) 58.274+3.99 57.80+3.83 58.054+3.88
Body mass index 26.36+8.17 32.43+7.81* 29.25+8.48
Systolic BP 155.91+8.68 160.75+6.93 158.21+8.18
Diastolic BP 99.77+7.63 98.00+5.94 98.93+6.86
Disease duration 7.27+2.05 7.75+2.05 7.50+1.76

Notes: * — statistically significant difference between patients of different genders, p=0.016.

Table 2. Clinical characteristics of patients with arterial hypertension depending on the chronotype

ANSWErS Evening chronotype Morning chronotype Intermediate chronotype
(n=14) (n=3) (n=25)

Age (years) 60.36+4.58 57.00+1.73 56.88+3.0

Body mass index 39.114+3.63 26.67+4.73* 24.04+5.29%

Systolic BP 166.43+4.57 156.67+7.64%* 153.8046.17%

Diastolic BP 102.86+5.08 9.67+2.89* 97.60+6.94

Disease duration 9.36+1.45 6.67+2.08* 6.56+0.87%

Notes: * — a statistically significant difference between patients with an evening and morning chronotype;
# — a statistically significant difference between patients with morning and intermediate chronotypes;
& — a statistically significant difference between patients with evening and intermediate chronotypes.
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The research results showed that no gender dif-
ferences were found within one chronotype, while
a number of differences were found in individuals
of the same gender with different chronotypes
(Table 3). Thus, in men with hypertension with an
evening chronotype, BMI (by 66.09%), SBP (by
8.5%) and disease duration (by 35.34%) were sig-
nificantly higher compared to similar indices with
an intermediate chronotype. A similar trend was
established for higher indices in patients with the
evening, in relation to the morning chronotype. It
is worth noting that the investigated indices in pa-
tients with hypertension with intermediate and
morning chronotypes did not differ statistically
significantly.

The next stage of the study was a comparison
of the studied indices in female and male patients
with arterial hypertension depending on the chro-
notype, since a number of studies have shown that
men are more likely to show an evening or late
chronotype than women [27; 28]. In general, the
circadian rhythm is controlled by the hypothala-
mus, and is determined by the body's nutrition cy-
cles, temperature rhythms, blood signals, and the
external photoperiod. Circadian physiology is as-
sociated with the body's state of alertness, metab-
olism, endocrine functions, and cardiovascular ac-
tivity and plays a central role in endocrine
rhythms, behavioral characteristics, and sleep-
wake cycles [29]. Chronotype is defined as a per-

Table 3. Clinical characteristics of patients with arterial hypertension with different chronotypes
in the gender aspect

Indices Evening Intermediate Morning

Men (n=5) | Women (n=9) Men (n=17) | Women (n=8) | Women (n=3)

Age (years) 62.40+3.85 | 59.22+4.76 57.00+3.14 56.6343.07 57.0041.73

Body mass index | 38.5044.36 | 39.4453.40 | 23.18+6.00% | 25.88:2.80% | 26.67+4.73

?%?mg)ap 166.0045.48 | 166.674433 | 152.65:6.64% | 156.2544.43% | 156.67+7.64*

Diastolic BP 105.00£7.07 | 101.7+3.54 98.53+7.86 95.63+4.17 91.67+2.89

(mmHg)

8‘::;5)‘* duration | g 0.1 41 9.56+1.51 6.65:0.86% | 6.38+0.92% 6.67+2.08"

Notes: * — a statistically significant difference between patients of different genders; # — a statistically
significant difference between patients of the same gender with morning and evening chronotypes; & — a sta-
tistically significant difference between patients with evening and intermediate chronotypes.

When comparing the obtained results with
other scientific data, characteristic features of pa-
tients with hypertension were established. Thus,
taking into account gender, the vast majority of fe-
male patients with evening and morning chrono-
types and the vast majority of men with an inter-
mediate chronotype were found. According to the
results of Kobayashi Frisk et al., morning types
were characteristic mainly of women [23]. It is
also worth noting that BMI in patients with hyper-
tension with an evening chronotype was as close
as possible to obesity. The obtained results coin-
cide with other scientific data, which indicate
a higher BMI in patients with an evening chrono-
type, in relation to the morning type [23], which
the authors associate with less physical activity of
individuals with an evening chronotype. This is
consistent with the results of other studies [24-26].

son's preferred time of sleep and wakefulness
ranging from early or "morning" type to late or
"evening" type and intermediate type in between
[30]. The ratio of sleep time to wakefulness de-
pends partly on genetics. However, the genetic
predispositions underlying the chronotype are mul-
tifactorial, as they are also modulated by age, gen-
der, work schedule, personality, sunshine time,
and light exposure [31]. In addition, sleep time is
determined both by endogenous circadian rhythms
that regulate sleep-wakefulness, and by sociocul-
tural factors that influence behavior [32].

The results obtained regarding higher SBP and
BMI in patients with hypertension in men with an
evening chronotype are comparable to the data of
other studies, which claim that people with an
evening chronotype have a worse cardiovascular
system than those with other chronotypes, with
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a higher risk of hypertension [33], lower levels of
high-density lipoprotein cholesterol [25], and
higher rates of mortality from cardiovascular dis-
eases [34]. According to Kobayashi Frisk, there is
no consensus as to why individuals with an even-
ing chronotype are less active and more likely to
suffer from cardiovascular diseases than those
with a morning chronotype, and this is probably
due to many factors [23]. However, studies have
shown that adequate blood pressure control re-
duces the risk of major cardiovascular events, in-
cluding stroke, coronary heart disease, and cardi-
ovascular death [14].

Studies of biological markers have shown that
healthy women had a phase advance in melatonin
peak time and core body temperature compared to
men [28]. According to an American nationwide
study that assessed chronotype based on bedtime,
wake time, and the Munich Chronotype Question-
naire, men were more likely to have a late chrono-
type than women [35]. The conducted study
showed the vast majority of women with hyper-
tension of the evening and morning chronotypes,
while men predominated with the intermediate
chronotype. The obtained results may be related
to age, in particular, the leveling of the role of re-
productive hormones, which are closely related to
the evening type in young men and the morning
type in pre-menopausal women [35; 36]. It was
also found that BMI increases significantly with
age and with index of composite scale of morn-
ingness, with evening chronotypes gaining weight
faster than morning chronotypes [37].

Summing up, it can be stated that the level of
blood pressure in patients with hypertension is in-
fluenced by the chronotype, gender, and the dura-
tion of the disease.

Conclusion

In patients with arterial hypertension, the rela-
tionship between blood pressure and different
chronotypes was established, in particular, SBP
indices are significantly higher in the evening
chronotype compared to the data of patients with

References

intermediate and morning chronotypes. Similarly,
the body mass index and disease duration were
higher in patients with arterial hypertension with
an evening chronotype. When taking into account
gender characteristics, it was found that among
patients with evening and morning chronotypes
women predominated, among patients with an in-
termediate chronotype — men.

Within one chronotype, no gender differences
were found, while men with hypertension with an
evening chronotype significantly had higher BMI
(by 66.09 %), SBP (by 8.5 %) and disease duration
(by 35.34 %) compared to similar indices at inter-
mediate chronotype. A similar trend was estab-
lished regarding significantly higher indices in pa-
tients with evening, in relation to the morning
chronotype.

In the future, it is planned to analyze the rela-
tionship between blood pressure and components
of the metabolic syndrome in patients with arterial
hypertension.

ACKNOWLEDGEMENTS

The authors express their gratitude to the aca-
demic administration of I. Horbachevsky Ternopil
National Medical University for the opportunity
to conduct this study as part of the scientific re-
search work of the university.

DECLARATIONS:

Disclosure Statement

The authors have no potential conflicts of inter-
est to disclosure, including specific financial inter-
ests, relationships, and/or affiliations relevant to
the subject matter or materials included.

Statement of Ethics

The authors have no ethical conflicts to disclo-
sure.

Data Transparency

The data can be requested from the authors.

Funding Sources

There are no external sources of funding.

Consent for publication

All authors give their consent to publication.

Received: 20 May 2023
Accepted: 22 Jun 2023

1. Mackenzie IS, Rogers A, Poulter NR, Williams B, Brown MJ, Webb DJ, et al. Cardiovascular outcomes in adults
with hypertension with evening versus morning dosing of usual antihypertensives in the UK (TIME study): a prospective,
randomised, open-label, blinded-endpoint clinical trial. Lancet. 2022;400(10361):1417-25. DOI: 10.1016/S0140-

6736(22)01786-X. PMID: 36240838.

2. Murray CJL, Aravkin AY, Zheng P, Abbafati C, Abbas KM, Abbasi-Kangevari M, et al. Global burden of 87 risk
factors in 204 countries and territories, 1990-2019: a systematic analysis for the Global Burden of Disease Study 2019.
The Lancet. 2020;396(10258):1223-49. DOI: 10.1016/S0140-6736(20)30752-2. PMID: 33069327.

INTER COLLEGAS, Vol. 10, No.1 (2023)

ISSN 2409-9988



NURSING

3. NCD Risk Factor Collaboration (NCD-RisC). Worldwide trends in hypertension prevalence and progress in treat-
ment and control from 1990 to 2019: a pooled analysis of 1201 population-representative studies with 104 million partic-
ipants. Lancet. 2021;398(10304):957-80. DOI: 10.1016/S0140-6736(21)01330-1. PMID: 34450083.

4. Mills KT, Stefanescu A, He J. The global epidemiology of hypertension. Nat Rev Nephrol. 2020;16(4):223-37.
DOI: 10.1038/541581-019-0244-2. PMID: 32024986.

5. Nguyen TN, Chow CK. Global and national high blood pressure burden and control. Lancet. 2021;398(10304):932-
3. DOI: 10.1016/50140-6736(21)01688-3. PMID: 34450082.

6. Ukraine: Hypertension fact sheet, 2019. World Health Organization; 2021 [Internet]. Available at:
https://cdn.who.int/media/docs/default-source/country-profiles/hypertension/ukr_en.pdf [accessed 03 May 2023].

7. STEPS prevalence of noncommunicable disease risk factors in Ukraine, 2019. World Health Organization; 2020
[Internet]. Available at: https://apps.who.int/iris/bitstream/handle/10665/336642/WHO-EURO-2020-1468-41218-
56060-eng.pdf [accessed 03 May 2023].

8. Armitage R. The realities of hypertension management in Ukraine. BJGP Life, 13 Jun 2022 [Internet]. Available
at: https://bjgplife.com/the-realities-of-hypertension-management-in-ukraine/ [accessed 03 May 2023]

9. Manoogian ENC, Panda S. Circadian rhythms, time-restricted feeding, and healthy aging. Ageing Res Rev.
2017;39:59-67. DOI: 10.1016/j.arr.2016.12.006. PMID: 28017879.

10. Ayyar VS, Sukumaran S. Circadian rhythms: influence on physiology, pharmacology, and therapeutic interven-
tions. J Pharmacokinet Pharmacodyn. 2021;48(3):321-38. DOI: 10.1007/s10928-021-09751-2. PMID: 33797011

11. Thosar SS, Butler MP, Shea SA. Role of the circadian system in cardiovascular disease. J Clin Invest.
2018;128(6):2157-67. DOI: 10.1172/JCI80590, PMID: 29856365.

112. Vondrasek JD, Alkahtani SA, Al-Hudaib AA, Habib SS, Al-Masri AA, Grosicki GJ, Flatt AA. Heart Rate Vari-
ability and Chronotype in Young Adult Men. Healthcare (Basel). 2022;10(12):2465. DOI: 10.3390/healthcare10122465.
PMID: 36553989.

13. Ujma PP, Horvath CG, Bodizs R. Daily rhythms, light exposure and social jetlag correlate with demographic
characteristics and health in a nationally representative survey. Sci Rep. 2023;13(1):12287. DOI: 10.1038/s41598-023-
39011-x. PMID: 37516741.

14. Knutson KL, von Schantz M. Associations between chronotype, morbidity and mortality in the UK Biobank co-
hort. Chronobiol Int. 2018;35(8):1045-53. DOI: 10.1080/07420528.2018.1454458. PMID: 29642757.

15. Nimitphong H, Mahattanapreut A, Chailurkit LO, Saetung S, Siwasaranond N, Sumritsopak R, et al. More evening
preference is positively associated with systemic inflammation in prediabetes and type 2 diabetes patients. Sci Rep.
2018;8(1):15882. DOI: 10.1038/s41598-018-34045-y. PMID: 30367094,

16. Patterson F, Malone SK, Grandner MA, Lozano A, Perkett M, Hanlon A. Interactive effects of sleep duration and
morning/evening preference on cardiovascular risk factors. Eur J Public Health. 2018;28(1):155-61. DOI:
10.1093/eurpub/ckx029. PMID: 28371850.

17. Makarem N, Paul J, Giardina EV, Liao M, Aggarwal B. Evening chronotype is associated with poor cardiovascular
health and adverse health behaviors in a diverse population of women. Chronobiol Int. 2020;37(5):673-85. DOI:
10.1080/07420528.2020.1732403. PMID: 32126839.

18. Roenneberg T, Merrow M. The Circadian Clock and Human Health. Curr Biol. 2016;26(10):R432-43. DOI:
10.1016/j.cub.2016.04.011. PMID: 27218855.

19. Arterial hypertension. Unified clinical protocol of primary, emergency and secondary (specialized) medical care,
approved by Order of the Ministry of Health of Ukraine N0.384 on 24 May 2012. State Expert Center of the Ministry of
Health of Ukraine; 2012. Available at: https://www.dec.gov.ua/wp-content/uploads/2019/11/384 2012ykpmd_ag.pdf

20. Williams B, Mancia G, Spiering W, Agabiti Rosei E, Azizi M, Burnier M, et al. 2018 ESC/ESH Guidelines for
the management of arterial hypertension. Eur Heart J. 2018;39(33):3021-104. DOI: 10.1093/eurheartj/ehy339. PMID:
30165516.

21. Body Mass Index: Considerations for Practitioners. USA: CDC [Internet]. Available at: https://www.cdc.gov/
obesity/downloads/bmiforpactitioners.pdf [accessed 10 Jun 2023].

22. Senyk O, Jankowski KS, Cholii S. Ukrainian versions of the Composite Scale of Morningness and Munich Chro-
notype Questionnaire. Biological Rhythm Research. 2022;53(6):878-96. DOI: 10.1080/09291016.2020.1788807.

23. Kobayashi Frisk M, Hedner J, Grote L, Ekblom O, Arvidsson D, Bergstrom G, et al. Eveningness is associated
with sedentary behavior and increased 10-year risk of cardiovascular disease: the SCAPIS pilot cohort. Sci Rep.
2022;12(1):8203. DOI: 10.1038/s41598-022-12267-5. PMID: 35581309.

24. Suh S, Yang HC, Kim N, Yu JH, Choi S, Yun CH, Shin C. Chronotype Differences in Health Behaviors and
Health-Related Quality of Life: A Population-Based Study Among Aged and Older Adults. Behav Sleep Med.
2017;15(5):361-76. DOI: 10.1080/15402002.2016.1141768. PMID: 27148632.

25. Kuula L, Lipsanen J, Partonen T, Kauramaki J, Halonen R, Pesonen AK. Endogenous circadian temperature
rhythms relate to adolescents' daytime physical activity. Front Physiol. 2022;13:947184. DOI: 10.3389/
fphys.2022.947184. PMID: 36160868.

INTER COLLEGAS, Vol. 10, No.1 (2023) 61 ISSN 2409-9988



NURSING

26. Ferri GM, Cavone D, Intranuovo G, Macinagrossa L. Healthy Diet and Reduction of Chronic Disease Risks of
Night Shift Workers. Curr Med Chem. 2019;26(19):3521-41. DOI: 10.2174/0929867324666170720160632. PMID:
28730970.

27. Randler C, Engelke J. Gender differences in chronotype diminish with age: a meta-analysis based on morning-
ness/chronotype questionnaires. Chronobiol Int. 2019;36(7):888-905. DOI:10.1080/07420528.2019.1585867.

28. Boivin DB, Shechter A, Boudreau P, Begum EA, Ng Ying-Kin NM. Diurnal and circadian variation of sleep and
alertness in men vs. naturally cycling women. Proc Natl Acad Sci U S A. 2016;113(39):10980-5. DOI: 10.1073/pnas.
1524484113. PMID: 27621470.

29. Bhar D, Bagepally BS, Rakesh B. Association between chronotype and cardio-vascular disease risk factors: A
systematic review and meta-analysis. Clin Epidemiol Glob Health. 2022;16:101108. DOI: 10.1016/j.cegh.2022.101108.

30. Maghsoudipour M, Allison MA, Patel SR, Talavera GA, Daviglus M, Zee PC, et al. Associations of chronotype
and sleep patterns with metabolic syndrome in the Hispanic community health study/study of Latinos. Chronobiol Int.
2022;39(8):1087-99. DOI: 10.1080/07420528.2022.2069030. PMID: 35509113.

31. Martinez-Nicolas A, Martinez-Madrid MJ, Almaida-Pagan PF, Bonmati-Carrion MA, Madrid JA, Rol MA. As-
sessing Chronotypes by Ambulatory Circadian Monitoring. Front Physiol. 2019;10:1396. DOI: 10.3389/fphys.
2019.01396. PMID: 31824327.

32. Knutson KL, Wu D, Patel SR, Loredo JS, Redline S, Cai J, et al. Association Between Sleep Timing, Obesity,
Diabetes: The Hispanic Community Health Study/Study of Latinos (HCHS/SOL) Cohort Study. Sleep.
2017;40(4):zsx014. DOI: 10.1093/sleep/zsx014. PMID: 28329091.

33.YangL,LuoY,HelL,YinJ, LiT,LiuS, etal. Shift Work and the Risk of Cardiometabolic Multimorbidity Among
Patients With Hypertension: A Prospective Cohort Study of UK Biobank. J Am Heart Assoc. 2022;11(17):e025936. DOI:
10.1161/JAHA.122.025936. PMID: 36036170.

34. Douma LG, Gumz ML. Circadian clock-mediated regulation of blood pressure. Free Radic Biol Med. 2018 May
1;119:108-14. DOI: 10.1016/j.freeradbiomed.2017.11.024. PMID: 29198725.

35. Blood Pressure Lowering Treatment Trialists' Collaboration. Pharmacological blood pressure lowering for primary
and secondary prevention of cardiovascular disease across different levels of blood pressure: an individual participant-
level data meta-analysis. Lancet. 2021;397(10285):1625-36. DOI: 10.1016/S0140-6736(21)00590-0. PMID: 33933205.

36. Michels KA, Mendola P, Schliep KC, Yeung EH, Ye A, Dunietz GL, et al. The influences of sleep duration,
chronotype, and nightwork on the ovarian cycle. Chronobiol Int. 2020;37(2):260-71. DOI: 10.1080/07420528.2019.
1694938. PMID: 31778080.

37. Bloom MJ, Jost SR, Keating DP, Lang ASID, Mankin NV, Mast ZW, et al. The influence of chronotype on the
body mass index of U.S. college students. Sleep Sci. 2022;15(Spec 2):314-7. DOI: 10.5935/1984-0063.20200130. PMID:
35371401.

Cite in Vancouver style as: Novak-Mazepa KhO, Marushchak MI. Gender peculiarities of blood pressure changes
in patients with arterial hypertension and different biorhythms. Inter Collegas. 2023;10(1):56-62.
https://doi.org/10.35339/ic.10.1.nmm

Creative Commons license (BY-NC-SA) Novak-Mazepa Kh.O., Marushchak M.l., 2023

INTER COLLEGAS, Vol. 10, No.1 (2023) 62 ISSN 2409-9988


https://doi.org/10.35339/ic.10.1.nmm

