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ABSTRACT

Introduction: This study was planned to evaluate the relationship between chronotype, adherence

to a Mediterranean diet, and cardiometabolic health in adults.

Methodology: Descriptive, cross-sectional, and cross-analytical study. A total of 205 adults from
Turkey, who were 18-65 years old, completed an online survey between May and June 2021.
Participants filled out a questionnaire that contained the general information form, anthropometric
measurements, cardiometabolic health status, chronotype, and adherence to the Mediterranean

Diet.

Results: 69 (33.7%) men and 136 (66.3%) women participated in the study. According to the BMI
classification, 38.5% were overweight, and 14.6% were people with obesity. 9.3% of the participants
stated that they had cardiovascular disease and 8.3% stated that they had type 2 diabetes. The mean
chronotype scale score of the participants was calculated as 51.8 (17.3), 42 (20.5%) morningness
type, 139 (67.8 %) intermediate type, and 24 (11.7%) eveningness type. The mean PREDIMED
(Prevencién con Dieta Mediterrdnea) score of the adults participating in the study was 5.7 (1.7), and
it was determined that 46.3% had low adherence to the Mediterranean diet, 51.7% had medium
and 2.0% had high. A significant difference was found between the participants' age, BMI
classification, occupation according to chronotype, and waist circumference according to
Mediterranean diet compliance (p <0.05). A negative correlation was found between waist

circumference and PREDIMED score (r = -0.160, p <0.01).

Conclusions: It was observed that the majority of the adults were in intermediate chronotype and
their adherence to the Mediterranean diet was low. No relationship was found between

chronotype, adherence to the Mediterranean diet, and cardiometabolic health.

Keywords: Chronotype; Diet, Mediterranean; Cardiovascular diseases; Diabetes Mellitus, Type 2;

Obesity.

Esta obra esta bajo una licencia de Creative Commons Reconocimiento-NoComercial-Compartirigual 4.0 Internacional



https://doi.org/10.14306/renhyd.26.4.1733
http://creativecommons.org/licenses/by-nc-sa/4.0/

https://doi.org/10.14306/renhyd.26.4.1733

RESUMEN

Introduccidn: Este estudio fue planeado para evaluar la relacidn entre el cronotipo, la adherencia a

una dieta mediterranea y la salud cardiometabdlica en adultos.

Metodologia: Estudio descriptivo, transversal y transversal analitico. Un total de 205 adultos de
Turquia, que tenian entre 18 y 65 afios, completaron una encuesta en linea entre mayo y junio de
2021. Los participantes cumplimentaron un cuestionario que contenia el formulario de informacién
general, medidas antropométricas, estado de salud cardiometabdlico, cronotipo y adherencia a la

Dieta Mediterranea.

Resultados: Participaron del estudio 69 (33.7%) hombres y 136 (66.3%) mujeres. Segun la
clasificacion del IMC, el 38.5% tenian sobrepeso y el 14.6% eran personas con obesidad. El 9.3% de
los participantes manifestdé tener enfermedad cardiovascular y el 8.3% manifesté tener diabetes
tipo 2. La puntuacién media de la escala de cronotipo de los participantes se calculé como 51.8
(17.3),42(20.5 %) de tipo matutino, 139 (67.8 %) de tipo intermedio y 24 (11.7 %) de tipo vespertino.
La puntuacién media de PREDIMED (Prevencién con Dieta Mediterrdnea) de los adultos
participantes en el estudio fue de 5.7 (1.7), y se determiné que el 46.3% tenia baja adherencia a la
dieta mediterrdnea, el 51.7% media y el 2.0% alta. Se encontré una diferencia significativa entre la
edad de los participantes, la clasificacion del IMC y la ocupaciéon segun el cronotipo y la
circunferencia de la cintura segun el cumplimiento de la dieta mediterrdnea (p <0,05). Se encontrd
una correlacién negativa entre la circunferencia de la cintura y la puntuacién PREDIMED (r = -0,160,

p <0,01).

Conclusiones: Se observo que la mayoria de los adultos se encontraban en cronotipo intermedio y
su adherencia a la dieta mediterranea era baja. No se encontré relacion entre el cronotipo, la

adherencia a la dieta mediterranea y la salud cardiometabdlica.

Palabras clave: Cronotipo; Dieta Mediterranea; Enfermedades cardiovasculares; Diabetes mellitus

tipo 2; Obesidad.

Esta obra esta bajo una licencia de Creative Commons Reconocimiento-NoComercial-Compartirigual 4.0 Internacional



https://doi.org/10.14306/renhyd.26.4.1733
http://creativecommons.org/licenses/by-nc-sa/4.0/

https://doi.org/10.14306/renhyd.26.4.1733

KEY MESSAGES

e It was determined that most of the adults were in the intermediate chronotype and their
adherence to the Mediterranean diet was low.

e Most of the people with obesity are of the evening type, high PREDIMED score was
associated with low values of BMI and waist circumference.

e Adults should determine their chronotype status and should be advised to increase their
adherence to the Mediterranean diet.

e In the treatment of obesity, chronotype and adherence to the Mediterranean diet should

be evaluated.

INTRODUCTION

In general, the secretion of the thyroid-stimulating hormone is in a regular rhythm and rises before
sleep, reaches its highest level while asleep, decreases towards the morning, and reaches its lowest
level on noonday. This situation is called circadian rhythm?. Physiological and behavioral processes,
including body temperature, hormones such as cortisol, and melatonin, or factors such as cognition
and mood, show a circadian rhythm?. The concept of chronotype, which is related to chronobiology
and examines rhythmic elements in biological events within the framework of individual
characteristics, reflects the circadian phases of individuals. These phases show what time of day the
person's physical functions, hormone levels, body temperature, cognitive abilities, eating, and
sleeping patterns are active3. While adolescence and young adulthood are associated with evening-
type preference, childhood and adulthood are stated as the period when the tendency to be

morning-type increases®.

There are three categories based on circadian behavioral phenotype variants as the morning,
evening, and intermediate chronotype®. Morning chronotypes prefer to get up early and do their
activities early, while evening chronotypes get up late and do their activities mostly in the afternoon
and evening. Intermediate-type chronotypes are the type between morning and evening
chronotypes. Evening chronotypes have more health problems such as psychological disorders,
gastrointestinal diseases, and higher mortality rates compared to morning chronotypes®, and
metabolic diseases such as type 2 diabetes and metabolic syndrome are observed more frequently’.

Sleep disorders are more common in evening chronotypes because they go to bed late and wake up
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earlier than their biological mornings due to their social needs®. Among those with the late
chronotype, sleep deprivation may be observed as a result of higher consumption of caffeinated
beverages, alcohol, and sweets, and intense work schedules that start early in the day®. Most of the
time, sleep disorders lead to increased consumption of unhealthy foods and therefore an increased
susceptibility to obesity?®!!, It is also suggested that the consequences of circadian misalignments,
such as eating at the wrong time of day, skipping breakfast, and eating at night, are also associated
with obesity and metabolic syndrome?2. In a study, it was determined that evening chronotypes
consume sugary and alcoholic beverages more in addition to unhealthy foods such as chocolate and
sugary drinks and less healthy foods such as vegetables, fruits, and fish compared to morning
chronotypes?. In different studies, it has been determined that evening chronotypes are associated
with an unhealthy lifestyle and low adherence to the Mediterranean diet'**>. The Mediterranean
diet is based on high consumption of vegetables and fruits, cereals and whole grains, pulses and
nuts, moderate to high intake of fish and seafood, olive oil as the main (added) fat, and low to
moderate intake of a dairy product. A Mediterranean diet can counterbalance the detrimental
effects of central obesity associated with chronic diseases (diabetes mellitus, cardiovascular
diseases, etc.) In this context, the Mediterranean diet is recognized as healthy eating that which

contributes to better health and quality of life!s?’,

In recent years, the role of individual chronotype in the development of metabolic diseases has been
intensely debated. Several studies have shown that chronotype is associated with cardiometabolic
risk factors!®l, It has been reported that demonstrating the biological rhythms of diseased and
healthy periods in humans in this way may contribute to medical developments in terms of diagnosis

and treatment processes of the disease®,

In this study, the aim was to evaluate the relationship between chronotype, adherence to a
Mediterranean diet, and cardiometabolic health in adults. We hypothesized that adults with a
greater eveningness chronotype will have less adherence to the Mediterranean diet and higher

cardiometabolic risk factors.
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METHODS

Study design and participants

This is a descriptive, cross-sectional, and cross-analytical study carried out on 205 adults
who were 18-65 years old. Adult individuals were reached who had Internet access and volunteered
to participate in the study. Society in terms of representing the universe, the number of samples
that will represent a normal distribution in the data on the subject is 300 (three hundred) -400 (four
hundred); it is ideal to be around 100, but it is a useful practice not to fall below 100 (hundred). The
online survey was made available through e-mail or social media (WhatsApp) and randomly

dispersed to as many people as possible between May 11 and July 20, 2021.

The study protocol and the free-informed consent procedures were carried out following the last
revised Helsinki Declaration and were approved by the Human Research Ethics Committee of the

Erzincan Binali Yildinm University of Turkey and 05/36 numbered 30.04.2021 dated.

Collection of data

General Information and Anthropometric Measurements

General information form which has 8 items. This form, which is applied to the sample
group, includes questions that evaluate sociodemographic characteristics (age, gender, educational
status, and job) and other lifestyle factors (daily smoking and alcohol consumption (regardless of
the amount, the participant was asked whether she regularly smoked and used alcohol every day,
and was examined in two categories as "yes" and "no".) and cardiometabolic health status (the

presence of Type 2 DM or CVD (myocardial infarction, stroke, hypertension).

Anthropometric measurements were based on the statements of the participants. In this
evaluation, current body mass (kg), height (cm), and waist circumference (cm) measurements were
asked. Body mass index (BMI) was calculated according to the World Health Organization (WHO)
classification by calculating kg/m? with the formula of body weight/height (m?). BMI is categorized
as underweight (<18.5 kg/m?), normal (18.5-24.9 kg/m?), overweight (25.0-29.9 kg/m?) and obesity
class I (30.0-34.9 kg/m?); obesity class Il (35.0-39.9 kg/m?) and obesity class IIl (40 kg/m?)%°.
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Assessment of Chronotype

The Horne and Ostberg Morningness-Eveningness Questionnaire (MEQ) was used for the
assessment of chronotype®. The validity and reliability of the scale for Turkey were conducted by
Punduk et al®®. MEQ is the most commonly used scale to determine chronotypes. This 19-item self-
report scale is used for screening purposes and gives scores ranging from 16 to 86, and the final
score allows for determining which chronotype the participant belongs to. According to the values
obtained after the calculations in the evaluation of the scale, 59-86 determine the morning type,

42-58 intermediate type, and 16-41 evening type groups.

Adherence to the Mediterranean Diet

Adherence to the Mediterranean diet was assessed using the previously validated 14-item
PREDIMED (Prevencién con Dieta Mediterranea) questionnaire?’. The validity and reliability of the
Turkish version of the scale were performed by Pehlivanoglu et al®. This scale includes a total of 14
items. One point is given if the condition of an item is met according to adherence to the
Mediterranean diet, and 0 points are given if it is not met. The highest score is 14 points, with higher
scores indicating better adherence to the Mediterranean diet. Adherence to the Mediterranean diet
scores is divided into three groups according to the level of adherence: <5 points are low, 6-9 points

are moderate, and 210 points are high.

Statistical analyses

The data distribution was evaluated by Kolmogorov-Smirnov test. Descriptive statistics such as
median, minimum and maximum, and percentage were used in the evaluation of the data.
Additionally, statistical analysis methods of the Kruskal-Wallis test, Pearson Chi-square test, Fisher-

Freeman-Halton Exact test, and Pearson Correlation Analysis were employed.

Multivariate logistic regression analyses were carried out to evaluate associations between
chronotype categories and adherence to the Mediterranean diet after adjustment for age, gender,
BMI, waist circumference, cardiometabolic health status (model 1), and PREDIMED score (model 2).
Multivariate logistic regression analyses were carried out to evaluate associations between

chronotype or the presence of T2DM and CVD after adjustment for age, gender, BMI (model 1), and
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chronotype score or PREDIMED score (model 2). All statistical analyses were performed using the

IBM 22.0 software. The significance level was determined as p<0.05 for all analyses.
RESULTS

A total of 205 adults, 69 (33.7%) men, and 136 (66.3%) women, with a median age of 38.0 (17.0-
68.0) years, participated in the study. The median BMI of the adults was calculated as 25.4 (16.5-
41.7) kg/m2, according to the BMI classification, 4.4% were underweight, 42.4% were normal, 38.5%
were overweight, and 14.6% were obese. The median waist circumference of the participants was
83.0 (69.0-150.0) cm. 20.5% of the participants stated that they smoked and 13.2% of them
consumed alcohol. 57.6% of the adults are university graduates and 42.0% were civil servants. 9.3%
of the participants stated that they had cardiovascular disease and 8.3% of them stated that they
had type 2 diabetes. The median chronotype scale score of the participants was calculated as 52.0
(27-67), 42 (20.5%) morningness type, 139 (67.8 %) intermediate type, and 24 (11.7%) eveningness
type. The median PREDIMED score of the adults participating in the study was 6.0 (2-10), and it was
determined that 46.3% had low adherence to the Mediterranean diet, 51.7% had medium and 2.0%
had high.

Adult’s demographic characteristics, anthropometric measurements, disease status according to
chronotype, and adherence to the Mediterranean diet were shown in Table 1. A significant
difference was found between the participants' age, BMI classification, and occupation according to
chronotype (p<0.05). A significant relationship was found between the waist circumference of the

participants according to adherence to the Mediterranean diet (p<0.05).

Table 1. Adult's demographic characteristics, anthropometric measurements, disease status
according to chronotype, and adherence to the Mediterranean diet

Adherence to

Chronotype Mediterranean Diet

Morningnes  Intermediat  Eveningnes

Low Medium High
s-type e-type s-type

(n=42) (n=139) (n=24) P (n=95)  (n=106)  (n=4) p
Age (year, ) 5(190-  370(180-  350(17.0- o014% 20 375 31.0
median 65.0) 68.0) 65.0) " (17.0- (17.0- (24.0- 0.720
(Min-Max) : : : 65.0) 68.0) 55.0)
BMI (kg/m2), 25.8 25.1 25.1
median 26'319(;3'8' 252 1(17?'5' 22'365(132;'5' 0.129  (16.7- (16.5- (21.2- 0.464
(Min-Max) ) ) ) 41.7) 39.5) 26.1)
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Waist
circumferenc 87.5 (80.0- 83.0 (76.0- 76.5 (60.0- 85.0
e (cm), 114.0) 150.0) 120.0) 0.602  (35.0-
median ’ ’ 150.0)
(Min-Max)
PREDIMED
score, 6.0 (3.0-
median 6.0(3.0-9.0) 6.0(2.0-10.0) 10.0) 0.625 -
(Min-Max)
Chronotype
score, i i i i 52.0(27
median -65)
(Min-Max)
Gender, n (%)
Male 19 (45.2) 44 (31.7) 6 (25.0) 36
(37.9)
0.167 59
Female 23 (54.8) 95 (68.3) 18 (75.0) (62.1)
BMI classification, n (%)

Slim 7(16.7) 2(5.1) - 3(3.2)
Normal 38
body weight 12 (28.6) 72 (51.7) 3(12.5) (40.0)
Overweight 18 (42.9) 56 (36.8) 5(20.8) 0.033* (4?;38)

. 21
Obesity 5(11.9) 9(6.4) 16 (66.7) (22.0)
Smoking, n (%)
Yes 7(16.7) 27 (19.4) 8(33.3) 22 (3.2)
0.234 73
No 35(83.3) 112 (80.6) 16 (66.7) (76.8)
Alcohol use status, n (%)
Yes 6(14.3) 17 (12.2) 4(16.7) 14
(14.7)
20 0.815 31
No 36 (85.7) 122 (87.8) (83.3) (85.3)
Educational status, n (%)
Primary
school 2 (4.8) 3(2.2) 1(4.2) 0.833 5(5.3)
Middle
School 1(2.4) 6(4.3) 1(4.2) 2(2.1)
. 17
High school 5(11.9) 29 (20.9) 4(16.7) (17.9)
. . 15 58
University 25 (59.5) 78 (56.1) (62.5) (61.1)
Postgraduat 13
e 9 (21.4) 23 (16.5) 3(12.5) (13.6)
(Master/PhD ’
)
Job, n (%)

, 10 . 36
Officer 19 (45.2) 57 (41.0) (41.7) 0.021 (37.9)
Insured

worker 1(2.4) 12 (8.6) - 6 (6.3)
Self-

employment 3(7.1) 4(2.9) - 5(5.3)
Retired 5(11.9) 4(2.9) 1(4.2) 4(4.2)

80.0(75.
0-120.0)

52.5 (34-
67)

30 (28.3)
76 (71.7)
6(5.7)
47 (44.3)
44 (41.5)
9(8.5)

20 (18.9)
86 (81.1)

13 (12.3)

93.5(68.
0-105.0)

49 (45-
56)

3(75.0)
1(25.0)
2(50.0)

2(50.0)

4 (100.0)

93 (87.7) 4 (100.0)

1(0.9)
6(5.7)
21(19.8)

57 (53.8)

21(19.8)

46 (43.4)
7 (6.6)

2(1.9)
6(5.7)

3(75.0)

1(25.0)

4 (100.0)

0.036**

0.698

0.064

0.157

0.583

0.819

0.38

0.87
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Housewife 8 (19.0) 31(22.3) 4(16.7) (22.1) 22 (20.8) -
Unemployed 1(2.4) 2(1.4) 4(16.7) 3(3.2) 4(3.8) -
Student 5(11.9) 29 (20.9) 5(20.8) (22101) 19 (17.9) -
Cardiovascular disease status, n (%)
Yes 6(14.3) 11(79) 2(83) o452 L 7(66)  1(25.0) 0.16
’ ’ ’ ’ (11.6) ’ ’ 8
22 84
No 36 (85.7) 128 (92.1) (©91.7) (88.4) 99(93.4) 3(75.0)
Type 2 diabetes status, n (%)
Yes 5(11.9) 10 (7.2) 2(8.3) 0.583  9(9.5) 7 (6.6) 1(25.0) 0‘533
22 86
No 37(88.1) 129 (92.8) (©01.7) (90.5) 99(93.4) 3(75.0)

*Fisher-Freeman-Halton Exact test, **Kruskal-Wallis test

The association between chronotype categories and adherence to the Mediterranean diet is
reported in Table 2. No significant difference was found between chronotype categories and

adherence to the Mediterranean diet.

Table 2. Associations between chronotype categories and adherence to the Mediterranean

Odds ratio 95 % CI P
Morning chronotype vs intermediate chronotype
Model 1 0.668 0.181-3.573  0.652
Model 2 0.988 0.949-1.029  0.553
Morning chronotype vs evening chronotype
Model 1 0.982 0.852-1.022  0.372
Model 2 0.988 0.956-1.021  0.475

Logistic regression analysis to evaluate the associations between chronotype and adherence to the

Mediterranean diet after adjustment for age, gender, BMI, waist circumference, cardiometabolic

10
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health status (model 1), and PREDIMED score (model 2).

The association between chronotype and the presence of T2DM and CVD is reported in Table 3. In

both model 1 and model 2, no significant difference was found between chronotype and the

presence of T2DM and CVD.

Table 3. Association of chronotype categories with T2DM and CVD

p OR 95%ClI
Model 1 (without PREDIMED as a covariate)
Morning chronotype vs intermediate chronotype
T2DM 0.972  1.023 0.284-3.688
CvD 0.619 1.618 0.243-4.793
Morning chronotype vs evening chronotype
T2DM 0.516  1.901 0.273-3.213
CvD 0.927 0.946 0.288-3.110
Intermediate chronotype vs evening chronotype
T2DM 0.485 0.538 0.169-3.063
CvD 0.546  0.584 0.102-3.348
Model 2 (with PREDIMED as a covariate)
Morning chronotype vs intermediate chronotype
T2DM 0.963 1.031 0.284-3.743
CvD 0.925 0.944 0.287-3.102
Morning chronotype vs evening chronotype
T2DM 0.519 0.529 0.176-3.671
CvD 0.598  1.669 0.248-11.214

Intermediate chronotype vs evening chronotype

Esta obra esta bajo una licencia de Creative Commons Reconocimiento-NoComercial-Compartirigual 4.0 Internacional

11


https://doi.org/10.14306/renhyd.26.4.1733
http://creativecommons.org/licenses/by-nc-sa/4.0/

https://doi.org/10.14306/renhyd.26.4.1733

T2DM 0.492  0.545 0.197-3.080

CvD 0.525 0.566 0.180-3.276

Logistic regression analysis to evaluate the associations between chronotype and the presence of
type 2 diabetes mellitus (T2DM) and cardiovascular disease (CVD) after considering age, gender, and
BMI as covariates (model 1) or after considering age, gender, BMI, and PREDIMED score as

covariates (model 2).
DISCUSSION

Adults experience sleep disorders depending on their chronotype types, malnutrition behaviors
such as irregular meals, skipping breakfast, eating at night, and consuming more unhealthy foods
cause an increase in the risk of obesity and metabolic syndrome!®1223, We evaluated the
relationship between chronotype, adherence to a Mediterranean diet, and cardiometabolic health
in adults in this study. It was determined that the majority of the adults were in the intermediate

chronotype and their adherence to the Mediterranean diet was low.

In this study, it was determined that 20.5% of the participants were close to the morning type, 69.1%
were close to the intermediate type and 11.7% were close to the evening type. When the studies
on adults were examined, it was determined that the adults were intermediate type in most of the

6,7,24,25

study results and the results of this study were similar to other studies.

Culnan et al.?® stated that among 137 university students, eveningness types had a higher BMI
compared to morningness/intermediate types, and there was no relationship between chronotype
and anthropometric variables (BMI and WC). According to Mota et al.2* reported that there was no
relationship between chronotype scores and neither BMI (coefficient = -0.01, p = 0.98) nor WC

(coefficient =0.09, p = 0.41).

Ozkan et al.?”’ reported that chronotype types showed a significant relationship with age and
smoking, but there was no significant relationship with BMI, waist circumference, gender, education
level, and alcohol use. Maukonen et al.?® found in the results of their study that morningness type
participants tended to have higher BMI averages than eveningness type and intermediate type
participants. Both in our study and this study, the average age of eveningness type adults is lower

than in other chronotypes.

12
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In this study, a positive correlation was found between the participants' age, BMI classification, and
occupation according to chronotype (p <0.05). Considering that, it is inevitable to observe an
increase in weight status with increasing age, the reason why eveningness type participants in these
studies have lower BMI than other chronotypes could be explained. The significant relationship
between chronotype and occupations might be related to the high number of morningness-type

civil servants, but the high number of eveningness-type students.

Yu et al.” emphasized that eveningness chronotype was independently associated with diabetes,
metabolic syndrome, and sarcopenia on a participant basis, and the results supported the
importance of circadian rhythm in metabolic regulation. Makarem et al.6 shared that there was no
significant relationship between MEQ scores and individual clinical cardiometabolic risk factors but
showed significant relationships with health behaviors such as sleep and sedentary behavior.
Muscogiuri et al.”® reported that 12.8% of middle-aged participants were in the eveningness
chronotype group and that those in this chronotype were associated with a significantly higher risk
of T2DM and higher CVD than participants in the morningness and intermediate chronotype. In this

study, no relationship was found between chronotype and cardiometabolic health.

Zer6n-Rugerio et al.*° found the chronotype rates of individuals as 20.6% for the eveningness type,
62.4% for the intermediate type, and 17.0% for the morningness type, and according to KIDMED,
4.9% of them showed poor, 50.7% moderate, and 44.4% good compliance. Mazri et al.13 reported
that it is associated with unhealthy eating habits mostly related to obesity in eveningness types.
Muscogiuri et al.31 found the mean PREDIMED score to be 7.8 (2.2) in their study with 172
participants. 21 (12.2%) participants had low, 110 (64%) average, 41 (23.8%) high MD adherence

results; eveningness chronotype is associated with an unhealthy lifestyle and low adherence to MD.

In this study, according to MEDAS, 46.3% of the adults had low adherence to the Mediterranean
diet, 51.7% had medium and 2.0% had high, the rate of obesity in the evening type was significantly
higher than the other chronotypes, however, similar to the Zerén-Rugerio et al.3® study, it was
determined that there was no correlation between adherence to the Mediterranean diet and
chronotype. In line with the results of the studies, it is important to evaluate the chronotype in the

management of obesity and the development of nutrition strategies.

13
Esta obra esta bajo una licencia de Creative Commons Reconocimiento-NoComercial-Compartirigual 4.0 Internacional



https://doi.org/10.14306/renhyd.26.4.1733
http://creativecommons.org/licenses/by-nc-sa/4.0/

https://doi.org/10.14306/renhyd.26.4.1733

De Amicis et al.?®> found that study results showed no difference in WC between chronotypes,
however, Mediterranean diet adherence was significantly lower in E-Types compared to M-Types
and WC decreased as the Mediterranean diet adherence score increased. In this study, it was
observed that the measurement of waist circumference was not related to chronotype, and as the
score for compliance with the Mediterranean diet increased, the waist circumference and BMI

values decreased.

Almoosawi et al.3? shared that scientific evidence provides increasing insight into the relationship
between chronotype, diet, and cardiometabolic health. In a study investigating the relationship
between chronotype, the presence of T2DM and CVD, and adherence to a Mediterranean diet in
adults, evening chronotype was found to have a high risk of being associated with T2DM and CVD29.
According to this study’s results, no relationship was found between chronotype, adherence to the

Mediterranean diet, and cardiometabolic health.

The strengths of this study included a random sample and a population-based approach.
Furthermore, chronotype and adherence to the Mediterranean diet were assessed using a validated

method.

However, this study has several limitations. First, it was a cross-sectional study, making it difficult to
find the causality. Second, it included a small sample size (N = 205). Third, anthropometric
measurements were based only on self-reported data. In this study socioeconomic level, and sleep
quality were not recorded. In addition, the study population was unbalanced regarding gender and
age, although we minimized this bias by adjusting the statistical analysis for these potential

confounding factors.
CONCLUSIONS

It was observed that the chronotypes of the adults were intermediate type and their adherence to
the Mediterranean diet was low. The number of people with obesity in the eveningness type is
higher. As the PREDIMED score increases, the measurement values of BMI and waist circumference
decrease. No relationship was found between chronotype, adherence to the Mediterranean diet,
and cardiometabolic health. The current results should be investigated further, it will be important
to evaluate the chronotype and adherence to the Mediterranean diet in the clinical dimension of

the relationship between T2DM and CVD.

14
Esta obra esta bajo una licencia de Creative Commons Reconocimiento-NoComercial-Compartirigual 4.0 Internacional



https://doi.org/10.14306/renhyd.26.4.1733
http://creativecommons.org/licenses/by-nc-sa/4.0/

https://doi.org/10.14306/renhyd.26.4.1733

AUTHORS’ CONTRIBUTIONS

SKY and FY; supervision article administration and resources. SKY and FY; methodology and writing-
original draft preparation. SKY and FY; data analysis. SKY and FY; editing, All authors have read and

agreed to the published version of the manuscript.

FUNDING

The authors have no financial relationships relevant to this article to disclose.

CONFLICTS OF INTEREST

All authors have no conflicts of interest.

15
Esta obra esta bajo una licencia de Creative Commons Reconocimiento-NoComercial-Compartirigual 4.0 Internacional



https://doi.org/10.14306/renhyd.26.4.1733
http://creativecommons.org/licenses/by-nc-sa/4.0/

https://doi.org/10.14306/renhyd.26.4.1733

REFERENCES

(1) Tezi U, Dogan S. Tiroid Cerrahisi Sonrasi Hastalarin Yasam Kalitesi. T.C istanbul Universitesi

istanbul Tip Fakiiltesi Genel Cerrahi Anabilim Dali, Uzmanlik Tezi, istanbul, 2015.

(2) Baron KG, Reid KJ Circadian misalighment and health. Int Rev Psychiatry. 2014;26(2):139-
54, doi: 10.3109/09540261.2014.911149.

(3) Karahan A, Abbasoglu A, Ugurlu Z, Isik SA, Kiligc G, Elbas NO Determination of sleep quality,
fatigue, and concentration in nurses according to their shifts and chronotype*. J Psychiatr Nurs.

2020;11(2):98-105, doi: 10.14744/PHD.2019.90277.

(4) Au J, Reece J The relationship between chronotype and depressive symptoms: A meta-

analysis. J Affect Disord. 2017;218:93-104, doi: 10.1016/J.JAD.2017.04.021.

(5) Horne J, Ostberg O A self-assessment questionnaire to determine morningness-eveningness

in human circadian rhythms. undefined. 1976.

(6) Makarem N, Paul J, Giardina EG v., 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.

(7) Yu JH, Yun CH, Ahn JH, Suh S, Cho HJ, Lee SK, et al. Evening chronotype is associated with
metabolic disorders and body composition in middle-aged adults. J Clin Endocrinol Metab.

2015;100(4):1494-502, doi: 10.1210/JC.2014-3754.

(8) Merikanto |, Kronholm E, Peltonen M, Laatikainen T, Lahti T, Partonen T Relation of
Chronotype to Sleep Complaints in the General Finnish Population. undefined. 2012;29(3):311-7,
doi: 10.3109/07420528.2012.655870.

(9) RoRbach S, Diederichs T, Nothlings U, Buyken AE, Alexy U Relevance of chronotype for eating
patterns in adolescents. Chronobiol Int. 2018;35(3):336-47, doi: 10.1080/07420528.2017.1406493.

(10) Muscogiuri G, Barrea L, Scannapieco M, di Somma C, Scacchi M, Aimaretti G, et al. The
lullaby of the sun: the role of vitamin D in sleep disturbance. Sleep Med. 2018;54:262-5, doi:
10.1016/J.SLEEP.2018.10.033.

16
Esta obra esta bajo una licencia de Creative Commons Reconocimiento-NoComercial-Compartirigual 4.0 Internacional



https://doi.org/10.14306/renhyd.26.4.1733
http://creativecommons.org/licenses/by-nc-sa/4.0/

https://doi.org/10.14306/renhyd.26.4.1733

(112) Muscogiuri G, Barrea L, Annunziata G, di Somma C, Laudisio D, Colao A, et al. Obesity and
sleep disturbance: the chicken or the egg? Crit Rev Food Sci Nutr. 2018;59(13):1-8, doi:
10.1080/10408398.2018.1506979.

(12) Yasumoto Y, Hashimoto C, Nakao R, Yamazaki H, Hiroyama H, Nemoto T, et al. Short-term
feeding at the wrong time is sufficient to desynchronize peripheral clocks and induce obesity with
hyperphagia, physical inactivity and metabolic disorders in mice. undefined. 2016;65(5):714-27, doi:
10.1016/J.METABOL.2016.02.003.

(13)  Mazri FH, Manaf ZA, Shahar S, Ludin AFM The Association between Chronotype and Dietary
Pattern among Adults: A Scoping Review. Int J Environ Res Public Health. 2019;17(1), doi:
10.3390/1JERPH17010068.

(14) Muscogiuri G, Barrea L, Aprano S, Framondi L, di Matteo R, Laudisio D, et al. Sleep Quality
in Obesity: Does Adherence to the Mediterranean Diet Matter? Nutrients 2020, Vol 12, Page 1364.
2020;12(5):1364, doi: 10.3390/NU12051364.

(15) Rodriguez-Muiioz PM, Carmona-Torres JM, Rivera-Picdn C, Fabbian F, Manfredini R,
Rodriguez-Borrego MA, et al. Associations between Chronotype, Adherence to the Mediterranean
Diet and Sexual Opinion among University Students. Nutrients. 2020;12(6):1-12, doi:
10.3390/NU12061900.

(16)  Bendall CL, Mayr HL, Opie RS, Bes-Rastrollo M, Itsiopoulos C, Thomas CJ Central obesity and
the Mediterranean diet: A systematic review of intervention trials. Crit Rev Food Sci Nutr.

2018;58(18):3070-84, doi: 10.1080/10408398.2017.1351917.

(17)  Hadjimbei E, Botsaris G, Gekas V, Panayiotou AG Adherence to the Mediterranean Diet and
Lifestyle Characteristics of University Students in Cyprus: A Cross-Sectional Survey. J Nutr Metab.

2016;2016, doi: 10.1155/2016/2742841.

(18)  Coskun F, Tamam L, Demirkol ME. Eriskin tip dikkat eksikligi ve hiperaktivite bozuklugu’nda
kronotip ve klinik 6zellikler. Dicle Tip Dergisi. 2020;47(2):312-23, doi: 10.5798/DICLETIP.755717.

17
Esta obra esta bajo una licencia de Creative Commons Reconocimiento-NoComercial-Compartirigual 4.0 Internacional



https://doi.org/10.14306/renhyd.26.4.1733
http://creativecommons.org/licenses/by-nc-sa/4.0/

https://doi.org/10.14306/renhyd.26.4.1733

(19) A healthy lifestyle - WHO recommendations. [accedido 27 octubre 2022]. Disponible en:
https://www.who.int/europe/news-room/fact-sheets/item/a-healthy-lifestyle---who-

recommendations.

(20) Piindiik Z, Gurr H, Ercan i A reliability study of the Turkish version of the morningness-

eveningness questionnaire. 2005.

(21) Martinez-Gonzalez MA, Garcia-Arellano A, Toledo E, Salas-Salvadé J, Buil-Cosiales P, Corella
D, et al. A 14-ltem Mediterranean Diet Assessment Tool and Obesity Indexes among High-Risk

Subjects: The PREDIMED Trial. PLoS One. 2012;7(8):e43134, doi: 10.1371/JOURNAL.PONE.0043134.

(22)  Ozkan Pehlivanoglu EF, Balcioglu H, Unliioglu i Akdeniz Diyeti Baghlik Olgegi’nin Tiirkce’ye
Uyarlanmasi Gegerlilik ve Guvenilirligi. OSMANGAZI JOURNAL OF MEDICINE. 2019, doi:
10.20515/0TD.504188.

(23)  Arora T, Taheri S Associations among late chronotype, body mass index and dietary
behaviors in young adolescents. International Journal of Obesity 2015 39:1. 2014;39(1):39-44, doi:
10.1038/ijo.2014.157.

(24) Mota MC, Waterhouse J, De-Souza DA, Rossato LT, Silva CM, Aradjo MBJ, et al. Association
between chronotype, food intake and physical activity in medical residents.
https://doi.org/103109/0742052820161167711. 2016;33(6):730-9, doi:
10.3109/07420528.2016.1167711.

(25)  de Amicis R, Galasso L, Leone A, Vignati L, de Carlo G, Foppiani A, et al. Is Abdominal Fat
Distribution Associated with Chronotype in Adults Independently of Lifestyle Factors? Nutrients

2020, Vol 12, Page 592. 2020;12(3):592, doi: 10.3390/NU12030592.

(26)  Culnan E, Kloss JD, Grandner M A prospective study of weight gain associated with
chronotype among college freshmen. Chronobiol Int. 2013;30(5):682-90, doi:
10.3109/07420528.2013.782311.

(27) Ozkan ZE. Evaluation of adults' body mass index according to their chronotypes.
Yeditepe Universitesi/Saglik Bilimleri Enstitlisii/Saglik Bilimleri Anabilim Dali/Beslenme ve Diyetetik
Bilim Dali, 2020.

18
Esta obra esta bajo una licencia de Creative Commons Reconocimiento-NoComercial-Compartirigual 4.0 Internacional



https://doi.org/10.14306/renhyd.26.4.1733
http://creativecommons.org/licenses/by-nc-sa/4.0/

https://doi.org/10.14306/renhyd.26.4.1733

(28) Maukonen M, Kanerva N, Partonen T, Kronholm E, Konttinen H, Wennman H, et al. The
associations between chronotype, a healthy diet and obesity.
http://dx.doi.org/101080/0742052820161183022. 2016;33(8):972-81, doi:
10.1080/07420528.2016.1183022.

(29) Muscogiuri G, Barrea L, Aprano S, Framondi L, di Matteo R, Altieri B, et al. Chronotype and
cardio metabolic health in obesity: does nutrition matter? Int J Food Sci Nutr. 2021;72(7):892-900,
doi: 10.1080/09637486.2021.1885017.

(30)  Zerdn-Rugerio MF, Cambras T, Izquierdo-Pulido M Social Jet Lag Associates Negatively with
the Adherence to the Mediterranean Diet and Body Mass Index among Young Adults. Nutrients.

2019;11(8), doi: 10.3390/NU11081756.

(31) Muscogiuri G, Barrea L, Aprano S, Framondi L, di Matteo R, Laudisio D, et al. Chronotype and
Adherence to the Mediterranean Diet in Obesity: Results from the Opera Prevention Project.

Nutrients 2020, Vol 12, Page 1354. 2020;12(5):1354, doi: 10.3390/NU12051354.

(32) Almoosawi S, Vingeliene S, Gachon F, Voortman T, Palla L, Johnston JD, et al. Chronotype:
Implications for Epidemiologic Studies on Chrono-Nutrition and Cardiometabolic Health. Advances

in Nutrition. 2019;10(1):30-42, doi: 10.1093/ADVANCES/NMY070.

19
Esta obra esta bajo una licencia de Creative Commons Reconocimiento-NoComercial-Compartirigual 4.0 Internacional



https://doi.org/10.14306/renhyd.26.4.1733
http://creativecommons.org/licenses/by-nc-sa/4.0/

