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ABSTRACT Objective: This study examines the association between
adherence to the Mediterranean diet (MD) and its impact on various
aspects of well-being, including sleep quality (SQ) and overall quality
of life (QOL). Material and Methods: A total of 702 healthy adults
aged 18-65 in this cross-sectional research. The study utilized ques-
tionnaires to assess sociodemographic information, anthropometric
measurements, MD adherence (using the Mediterranean Diet Adher-
ence Scale), SQ (using the Richard-Campbell Sleep Scale), and over-
all QOL [using the Short Form of the Quality-of-Life Scale (SF-36)].
Results: Most participants demonstrated low or moderate adherence to
the MD, irrespective of gender. Adherence to MD was negatively cor-
related with waist circumference (r=-0.169, p<0.01) and waist-to-hip
ratio (r=-0.177, p<0.01). However, no significant associations were
found between MD adherence and SQ or overall QOL (p>0.05). Age
was positively correlated with MD adherence (1=0.106, p<0.01). Par-
ticipants with high MD adherence had a higher mean health perception
score than those with average and low adherence. In addition, MD ad-
herence was positively correlated with certain subscales of the SF-36,
such as role limitation (emotional problems) (r=0.132, p=<0.01), en-
ergy and vitality (r=0.092, p<0.05), mental health (r=0.084, p<0.05)
even after controlling for age. Conclusion: This study highlights that
most participants exhibited low to moderate adherence to the MD, and
while adherence was associated with improved body composition, no
significant relationship was observed with SQ and overall QOL. The
complexity of the relationship between adherence to the MD and well-
being underscores the need for further research in this area.
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OZET Amag: Bu galisma, Akdeniz diyetine (AD) uyum ile uyku ka-
litesi (UK) ve genel yasam kalitesini (YK) igeren refahin ¢esitli yonleri
arasindaki iligkiyi incelemektedir. Gere¢ ve Yontemler: Bu kesitsel
arastirmaya yaslart 18-65 arasinda degisen toplam 702 saglikl eriskin
birey katilmistir. Calismada kullanilan anket formu ile bireylerin sos-
yodemografik bilgileri, antropometrik dl¢timleri, AD’ye uyumu (Ak-
deniz Diyet Uyum Olgegi kullanilarak), UK (Richard-Campbell Uyku
Olgegi kullanilarak) ve genel YK [Yasam Kalitesi Olgegi-Kisa Formu
(SF-36) kullanilarak] degerlendirilmistir. Bulgular: Katilimcilarin
cogu, cinsiyetten bagimsiz olarak AD'ye diisiik veya orta diizeyde uyum
gostermektedir. AD uyum, bel ¢evresi (r=-0,169, p<0,01) ve bel-kalca
oran1 (r=-0,177, p<0,01) ile negatif korelasyon gostermistir. Bununla
birlikte, AD uyum ile UK veya YK arasinda anlamli bir iliski bulun-
mamistir (p>0,05). Yas, AD’ye uyum ile pozitif korelasyon gostermis-
tir (r=0,106, p<0,01). AD’ye uyumu yiiksek olan katilimcilarin
ortalama saglik algis1 puanlari, orta ve diisiik uyuma sahip olanlardan
daha yiiksektir. Ayrica AD’ye uyum, yasa gore diizeltme yapildiginda
bile SF-36'n1n rol sinirlamasi (duygusal sorunlar) (r=0,132, p=<0,01),
enetji ve zindelik (r=0,092, p<0,05), zihinsel saglik (r=0,084, p<0,05)
alt 6lgekleriyle pozitif korelasyon gostermistir. Sonug: Bu ¢alismada,
¢ogu katilimer AD'ye diisiik ila orta diizeyde uyum gostermistir ve
AD’ye uyum daha iyi viicut kompozisyonu ile iliskili bulunmasina rag-
men, UK ve genel YK ile anlamli bir iliski gozlenmemistir. AD'ye
uyum ile refah arasidaki iliskinin karmasikligi, bu alanda daha fazla
arasgtirmaya duyulan ihtiyact vurgulamaktadir.

Anahtar Kelimeler: Akdeniz diyeti; uyku kalitesi; yagsam kalitesi

The daily habits and behaviours of individuals
hold considerable sway over their health and quality
of life (QOL). Among these habits, nutrition and con-

sistent eating routines play a pivotal role in overall
well-being. Surprisingly, many remain unaware of
the profound impact that dietary choices can exert on
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health, often leading to issues such as disrupted sleep,
fatigue, and weakness. However, embracing a bal-
anced diet and maintaining regular eating habits can
yield a positive influence on both QOL and overall
health. Conversely, poor food choices and inadequate
nutrition tend to exacerbate existing health problems.
Recognizing the significance of well-informed di-
etary decisions is instrumental in promoting a healthy
lifestyle and enhancing overall well-being."> The
Mediterranean diet (MD) emerges as a well-rounded
eating pattern that champions good health. It places
emphasis on the consumption of vegetables, fruits,
whole grains, legumes, and nuts. Olive oil takes cen-
ter stage as the preferred fat source, with moderate
consumption of red meat, fish, and wine. This har-
monious dietary approach offers protective effects,
potentially reducing the risk of non-communicable
diseases.’

Intriguingly, a study involving older adults un-
covered a direct association between adherence to the
MD and self-perceived physical and mental function,
as well as life satisfaction.*

Sleep, far from being mere rest, is a vital reju-
venation process crucial for optimal bodily function-
ing. Adequate sleep is a necessity for all living
organisms, with individual sleep needs varying based
on factors such as age, gender, health, physical ac-
tivity, emotions, medication, environment, and sub-
stance use. Quality sleep ensures waking up
refreshed, energized, and ready to tackle the day. It
plays a pivotal role in mental and physical health, sig-
nificantly enhancing overall QOL. The presence of
restful sleep is paramount for remaining alert, safe,
and functioning optimally, thus making a substantial
contribution to overall well-being.>® QOL encom-
passes fulfillment and overall well-being, drawing
from both objective and subjective evaluations of
health, material well-being, family dynamics, and
emotions. It gauges contentment and happiness by
evaluating external circumstances and internal per-
ceptions.’

Furthermore, sleep quality (SQ) is universally
recognized as a critical component of overall well-
being. Poor sleep has been linked to a spectrum of
adverse health outcomes, including an increased risk
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of cardiovascular disease, obesity, and mood disor-
ders.® Intriguingly, dietary factors, including specific
nutrients and dietary patterns like the MD, have been
implicated in shaping sleep patterns and SQ.>!° In a
separate study involving university graduates in
Spain, adherence to the MD was correlated with im-
proved physical and mental health-related QOL.'"

While individual studies have probed into the re-
lationship between adherence to the MD and either
QOL or SQ, few have simultaneously examined both
aspects within a single comprehensive investigation.
Our cross-sectional study aims to bridge this gap by
scrutinizing the association between adherence to the
MD and both QOL and SQ across a diverse popula-
tion. The insights gained from this research endeavor
stand to shed light on the potential holistic advantages
of the MD for individuals’ overall well-being. Specif-
ically, this study centers on the connection between
adherence to the MD and its impact on various facets
of well-being, with a particular focus on how the
diet’s principles may promote healthier eating habits
and, consequently, contribute to an improved QOL.
This research endeavors to gauge participants’ level
of adherence to the MD and explore its potential in-
fluence on SQ and overall well-being.

I MATERIAL AND METHODS
PARTICIPANTS AND STUDY DESIGN

An observational, cross-sectional research design was
used in the study and ethical approval was obtained
from Izmir Katip Celebi University Non-Interven-
tional Clinical Research Ethics Committee before the
application (date: December 22, 2022, no: 0608). Par-
ticipants who agreed to contribute voluntarily to this
study were asked to sign a written consent form ac-
cording to the Declaration of Helsinki. The study was
carried out in Izmir province from January to May
2023 and included 702 healthy adult participants aged
18 years or older. Participants were required to
demonstrate proficiency in reading, comprehending,
and writing in Turkish. Conversely, the exclusion cri-
teria for this study encompassed non-compliance
with the voluntary consent form for study participa-
tion, the presence of mental health conditions, and
pregnancy or lactation in female participants.
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Before starting the study, our main goal was to
reach a minimum sample size of 385. This calcula-
tion was based on a margin of error of 0.05 with a
95% confidence interval using G Power software
(G*Power 3.1.9.2 version, Heinrich-Heine Univer-
sitdt, Diisseldorf, Germany), based on a sample of un-
known population sample.

The researchers conducted face-to-face inter-
views to collect the data. The study included six sec-
tions in its questionnaire. The first section covered
sociodemographic information. Anthropometric mea-
surements were collected in the second section. The
third section used the Mediterranean Diet Adherence
Screener (MEDAS). The fourth section employed the
Richard-Campbell Sleep Scale, while the fifth sec-
tion utilized the Short Form of the Quality-of-Life
Scale (SF-36). Researchers measured participants’
anthropometric data, including height (m), body
weight (kg), waist circumference (WC), and hip cir-
cumference.'? From this data, they calculated the
body mass index (BMI) using the formula [body
weight (kg)/height (m)*height (m)]. Additionally, the
waist-to-hip (WH) ratio was computed. BMI was
then evaluated due to the classification provided by
The World Health Organization.'*!

The original version of the MEDAS was initially
developed and validated in Spain.'> Subsequently,
Ozkan Pehlivanoglu et al. conducted a validation
study in Tiirkiye to assess its reliability and applica-
bility in the Turkish context.!® The study utilized
MEDAS to assess participants’ nutritional behaviours
and their Ad-MD. The questionnaire consisted of 16
questions, with 12 positive and 4 negative questions.
Positive responses received +1 point, while negative
responses received -1 point. The total points obtained,
alternating from 0 to 12, determined the evaluation
score. Scores were categorized into three classifies:
(1) >9 points indicated optimal Ad-MD (good), (2)
7-9 points suggested room for improvement in ad-
herence (medium), and (3) <7 points indicated very
low nutritional quality (low).'®

The Richard-Campbell Sleep Questionnaire’s
Turkish validity and reliability were previously es-
tablished by Ozlii and Ozer in 2015."7 The question-
naire consists of six questions related to the quality of
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sleep experienced the previous night, covering as-
pects such as falling asleep, frequency of awakening,
waking time, and noise disturbance from external fac-
tors. Each question is scored out of 100, and the total
score obtained from the scale is divided by the num-
ber of questions (excluding item 6) for evaluation.
Scores between “0-25” show very poor sleep, while
scores between “76-100” indicate very good sleep. A
higher score on the scale corresponds to better SQ
among the participants.

The SF-36 scale, which was developed by Ware
in 1987 and validity and reliability study was con-
ducted by Kogyigit et al. in 1999, has been used to
assess the QOL of individuals.'®!” The SF-36 scale is
scored out of 100 points for each component, with
scores ranging from 0 to 100. Higher scores on scale
show a enhance level of health, while lower scores
show a decline in health. The SF-36 scale comprises
36 questions divided into 4 sections. It begins with 2
questions evaluating the individual’s overall health
and any changes compared to the previous year. The
next section contains 20 questions assessing the im-
pact and limitations of health on daily physical ac-
tivities. The General Health Department follows with
4 questions measuring the person’s perception of
their health status. Lastly, section 4 concludes with
the Your Feelings section, consisting of 10 questions
concerning the individual’s psychological state.

DATAANALYSIS

In this study, data analysis was conducted using ver-
sion 22 of the SPSS software (SPSS Inc., Chicago,
IL, USA). Continuous variables were presented as
mean (X) and standard deviation, while categorical
variables were expressed as frequency (n) and per-
centages (%). The normality assumption was evalu-
ated using the Kolmogorov- Smirnov test. To
compare categorical data, the chi-square test was em-
ployed, while for continuous variables with more
than two groups, one-way analysis of variance with
the Tukey post hoc test was utilized. Pearson’s cor-
relation test was applied when normality conditions
were met, and in cases where normality assumptions
were not met, Spearman’s correlation test was used.
The significance level was set at p<0.05 to determine
statistical significance.
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I RESULTS

The study enrolled 702 participants (437 women, 265
men) with a mean age of 32.14+11.94 years. Ap-
proximately 49.1% had a high school degree. The
majority were single (63.0%) and earned minimum
wage or more (63.5%) per month. Further participant
characteristics based on Ad-MD can be found in
Table 1. The study population was divided into three
groups based on adherence: low (41.0%), average
(46.7%), and high (12.3%). Those with low adher-
ence were significantly younger than those with high
adherence (p<0.05). Gender and marital status also
displayed differences among adherence groups
(p<0.05). Participants with low adherence had no-

tably higher mean WC and waist/hip ratio than those
with high adherence (p<0.05). But there was no dif-
ferences in education degree, presence of chronic dis-
ease, and income among the three groups (p>0.05).

The study population’s adherence to the MD, as-
sessed by the MEDAS score, was 6.9342.16. A ma-
jority of the participants (68.5%) reported having a
moderate level of SQ. But, no significant differences
were seen in SQ scores or SQ classification based on
Ad-MD (p>0.05). When evaluating the QOL in rela-
tion to the MD, apart from the general health percep-
tion score, no significant differences were found.
Notably, participants with high Ad-MD had a higher
mean health perception score than those with aver-
age and low adherence (p<0.05) (Table 2).

TABLE 1: General characteristics of participants according to adherence MD.
Variables All (n=702) Low-MD (n=288) Average-MD (n=328) High-MD (n=86) p value
Age (years) X£SD 32.14+11.94 30.81+11.35° 32.46+12.29% 35.4+11.96° 0.006**
n (%) n (%) n (%) n (%)
Gender
Men 265 37.7 1272 441 1192 36.3 19° 221 0.001*
Women 437 62.3 1612 55.9 209? 63.7 67° 77.9
Marital status
Married 260 37.0 912 31.6 1242 37.8 45° 52.3 0.002*
Single 442 63.0 1972 68.4 2042 62.2 41° 47.7
Education level
Primary school 88 47 14 49 14 4.3 5 58 0.185*
Secondary school 39 5.6 18 6.3 14 43 7 8.1
High school 345 49.1 147 51.0 166 50.6 32 37.2
University 246 35.0 93 32.3 120 36.6 88 384
Master/PhD 39 5.6 16 5.6 14 4.3 9 10.5
Presence of chronic disease
No 592 84.3 244 84.7 281 85.7 67 77.9 0.205*
Yes 110 15.7 44 15.3 47 14.3 19 22.1
Body weight (kg) X+SD 70.32+16.18 71.3+16.5 70.07+16.18 67.97+14.93 0.229**
Height (cm) X£SD 169.38.82 170£9.01 169.16+8.69 167.47+8.41 0.059*
BMI (kg/m?) X£SD 24.34+4.61 24.48+4.55 24.3+4.72 24.03+4.38 0.709**
WC (cm) X£SD 82.24+15.68 83.97+16.25 81.7+15.53% 78.45+13.5° 0.011*
HC (cm) X+SD 100.62+11.31 100.84+11.64 100.69+11.4 99.63+9.83 0.675*
Waist/Hip X£SD 0.81+0.12 0.830.122 0.80+0.13% 0.78+0.11° 0.002*
BMI classification n (%) n (%) n (%) (%)
Underweight 43 6.1 19 6.6 20 6.1 4 4.7
Normal 387 55.1 149 51.7 188 57.3 50 58.1 0.830*
Pre-Obese 186 26.5 84 29.2 80 244 22 25.6
Obese 86 12.3 36 125 40 12.2 10 1.6

*One-way ANOVA was used for the test of differences and Tukey’s post-hoc test; Different lower letters in the same column indicate a statistical difference among the groups;
**Chi-square test; Bold values are for p<0.05; MD: Mediterranean diet; SD: Standard deviation; BMI: Body mass index; WC: Waist circumference (cm); HC: Hip circumference.
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TABLE 2: Measurement of Quality of Life and Sleep due to levels of adherence to the MD.
All (n=702) Low-MD (n=288) Average-MD (n=328) High-MD (n=86) p value
MEDAS score 6.93£2.16 48421172 7.82£0.79° 10.55+0.78° <0.001+
RCSQ score 6.1722.07 73.30+20.77 70.98+20.01 70.51+19.82 0213+
n (%) n (%) n (%) n (%)
RCSQ classification
Moderate SQ 411 58.5 1512 524 2040 62.2 5620 58.5 0.021*
Very good SQ 291 415 1372 476 1240 378 3020 45
SF-36 subscales
Physical functioning 85.45+17.27 86.01£17.24 85.44118.12 83.58+13.78 0.519™
Role limitations (physical problems) 70.51£39.45 70.92+42.96 69.36+37.54 73.55+34.16 0.664*
Role limitation (emotional problems) 58.45£31.41 55.32+29.09 59.86+33.96 63.57+27.83 0.055™
Energy and vitality 52.38+23.33 50.91+21.83 52.8725.5 55.41+18.98 0.255™
Mental health 61.59+18.15 60.08+18.35 62.2+18.34 64.37+16.44 0.112*
Social functioning 68.91+22.4 68.8+22.29 69.05+22.44 68.75£22.91 0.988™
Bodily pain 66.71£24.3 68.03+23.9 65.55+25.04 66.74+22.78 0.450™
General perception of health 65.25£78.85 61.47+18.93 63.07+18.8° 86.24+219.51° 0.030%

*One-way ANOVA was used for the test of differences and Tukey’s post-hoc test; Different lower letters in the same column indicate a statistical difference among the groups;
**Chi-square test; Bold values are for p<0.05; MD: Mediterranean diet; SD: Standard deviation; MEDAS: Mediterranean Diet Adherence Scale;

RCSQ: Richard-Campbell Sleep Questionary.

There were no significant correlations between
individuals’ Ad-MD and the RCSQ score (p>0.05).
However, it was observed that as individuals ad-
vanced in age, their level of compliance with the MD
increased significantly (p<0.05). Moreover, the
MEDAS score showed a positive association with the
role limitation (emotional problems), energy and vi-
tality, and mental health subscales of the SF-36. Even
after controlling for age in the data analysis, the
MEDAS score maintained its positive correlation
with the role limitation (emotional problems), energy,
and vitality subscales of the SF-36 (Table 3).

I DISCUSSION

We have investigated the association between Ad-
MD and QOL, SQ. The number of high adherences to
MD is lower in both men and women compared to
low and medium adherence (p=0.001).

The review of relevant studies indicates that
most participants showed low or moderate Ad-MD,
irrespective of gender. This can be attributed to var-
ious interlinked factors, including cultural influences,
individual taste preferences, accessibility and afford-
ability of Mediterranean foods, limited awareness and
knowledge about diet, lifestyle choices, and socioe-
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conomic factors. These complex elements collec-
tively influence individuals’ dietary behaviours and
choices concerning the MD.0-?!

In this study, the WC and WH ratios of subjects
were decreased by adherence to MD. Furthermore,
Ad-MD was negatively correlated with BMI, WC
and WH ratio. A study showed higher adherence to
dietary recommendations, including MD, was linked
with lower WC and WH ratios in adults.?? Another
study reported that higher Ad-MD was significantly
correlated with lower WC, in both men and women.?
Evidence suggests that following the MD can offer
various health advantages, such as enhanced body
composition and physical fitness. By prioritizing
whole, minimally processed foods and healthy fats,
and practicing portion control, the MD can promote
a healthier body weight and lower the likelihood of
chronic illnesses.?>

We did not find a difference in SQ scores or SQ
classification based on Ad-MD and most of subjects
reported moderate SQ. However, other researchers
have stated a positive correlation between Ad-MD
and better SQ. One study found that university stu-
dents with good Ad-MD were more prone to have
good SQ.** Another study indicated that high Ad-MD
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was associated with favourable SQ among commu-
nity-dwelling Greek older population.?® The patterns
and requirements of sleep are shaped by a intricate
interplay of genetic, behavioural, environmental, and
social factors.?® Further studies are needed to fully
understand the potential relationship between adher-
ence to MD and SQ.*

In our study, SQ was positively correlated with
SF-36 subscales such as physical functioning, energy
and vitality, mental health and social functioning.
Consistent with our results, in a study conducted on
patients with novel coronavirus, it was reported that
there was a relationship between SQ scores and SF-
36 subscales such as physical functioning, energy and
vitality, mental health and social functioning.?’

The Short-Form 36 questionnaire is a tool used
to determine QOL. Several studies have investigated
relationship between adherence to MD and SF-36
scores.”®*?’ The link between adherence to MD and
QOL is an area of ongoing research, and the avail-
able data is mixed. While some studies have reported
a positive association between Ad-MD and QOL,
others have not found a significant relationship.?3-3%3!
We have not found association between the two. We
only found a difference between the general percep-
tion of health and MD adherence. The study’s inabil-
ity to establish a link between Ad-MD and QOL lacks
clarity, but potential explanations could be attributed
to variations in study design, participant demograph-
ics, measurement instruments, or unaccounted fac-
tors influencing QOL within the study. Another
possible explanation for these results may be related
to the fact that study participants predominantly ex-
hibited moderate Ad-MD and reported average SQ
scores. This prevalence of moderate compliance with
the diet and average SQ levels within the study co-
hort might account for the lack of significant associ-
ations between Ad-MD and SQ or overall QOL.

LIMITATIONS

Despite the advantage of reaching a large sample
size, our results should be interpreted with some lim-
itations in mind. First, since this is a cross-sectional
study, a cause-and-effect relationship cannot be es-
tablished. Secondly, the majority of the individuals
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were moderately adherent to the MD and had mod-
erate SQ. Another limitation of this study is the un-
even gender distribution, despite our efforts to recruit
more male participants. Despite the aforementioned
limitations, this study provides valuable and signifi-
cant findings, underscoring the need for further lon-
gitudinal research.

I CONCLUSION

Overall, the findings revealed that most participants
exhibited low or moderate adherence to MD. While
adherence to MD was related with improved body
composition no significant association was observed
with SQ and overall QOL. It is important to note that
the MD is not a one-size-fits-all approach and indi-
vidual outcomes may vary. The relationship between
adherence to MD and QOL remains an area of ongo-
ing research, and the available data are mixed. Fur-
ther investigations involving individuals with varying
levels of adherence and SQ scores could offer a more
comprehensive understanding of the potential rela-
tionships between Ad-MD and various well-being
outcomes.
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