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Abstract
Metabolic syndrome (MetS) is a complex problem that contains risk factors related with obesity, cardiovascular diseases, and type-II
diabetes. The incidence of MetS is increasing every year throughout the world.
The aim of this study was to evaluate and compare physical activity levels, nutrition quality, and depression status of the individuals

who are diagnosed with and without MetS.
International Physical Activity Questionnaire (IPAQ), Mediterranean Diet Adherence Screener (MEDAS), Beck Depression Inventory

(BDI) was used. In addition, biochemical analysis and anthropometric measurements were also taken.
According to IPAQ, 81.1% of the MetS group is inactive, 6.8% is active, and 5.1% is highly active, whereas 22.3% of the non-MetS

group is inactive, 46.2% is active, and 31.5% is highly active. MEDAS was found to be lower in the MetS group. BDI levels were also
determined high in the MetS group.
Sedentary lifestyle, depression, and unhealthy nutrition habits are among the significant factors for the development of MetS. The

knowledge levels of the people should be increased by developing national physical activity and nutrition guidelines.

Abbreviations: BDI = Beck Depression Inventory, BMI = body mass index, HDL = high-density lipoprotein, IPAQ = International
Physical Activity Questionnaire, LDL= low-density lipoprotein, MEDAS=Mediterranean Diet Adherence Screener, MetS=metabolic
syndrome, NCEP:ATPIII = National Cholesterol Education Program Adult Treatment Panel III, PA = physical activity, PREDIMED =
Prevention con Dieta Mediterranean, WC = waist circumference, WHO = World Health Organization.
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1. Introduction

Atherogenic dyslipidemia, high blood pressure, insulin resistance,
high blood glucose, obesity, and abdominal obesity are among
the components of metabolic syndrome (MetS). Therefore, MetS
is a complex problem that contains risk factors related with
obesity, cardiovascular diseases, and type-II diabetes.[1] The
incidence of MetS is increasing every year throughout the
world.[2,3] It is estimated thatMetS affects approximately 20% to
30% of the population of the world.[4,5]
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MetS is accepted as a disease caused by the modern lifestyle.
MetS is mostly seen in the individuals who have unhealthy
nutrition habits, who have insufficient physical activity (PA) level,
andwho are under stress.[6,7] Besides these, obesity andmetabolic
disorders affected the quality of life negatively.[8] Furthermore,
few studies have focused the relationship of MetS with
depression.
PA enables both physical and psychological development aswell

as establishes the basis of the daily life activities of individuals.
Maintaining health mainly depends on the frequency and intensity
of PAs in the daily life. Changing lifestyles according to the rapidly
increasing industrial and technological developments and
decreases in the daily activity levels of individuals increase the
tendency for a sedentary lifestyle. In the studies that were carried
out in the recent years, it is stated that sedentary lifestyle leads to
serious health problems.[7,9] Physical inactivity, which is accepted
as one of the common risk factors of chronic diseases, is at the
fourth leading risk factor for global mortality. It also constitutes
6% of the causes of death throughout the world.[10]

Unhealthy nutrition habits that emerged parallel to the increase
of the inactive lifestyle are among the most significant reasons
for the increase in obesity.[1] The changes that emerged in dietary
habits also contribute to the development of MetS.[11] According
to the previous studies, it is found that the adults living in Cyprus
have an excessive energy and fat intake.[12] In addition, it is
seen that the prevalence of obesity is high and they have
metabolic disease risk in accordance with their waist circumfer-
ence (WC).[13]
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This study will improve health-related policies and strategies of
the countries that have similar problems. Because of these, the
study is carried out in order to assess the PA level, dietary
qualities, and depression status of the individuals and compare
the differences between the groups.
2. Methods

2.1. General plan of research

A group that is diagnosed with MetS and a group that is not
diagnosed withMetS (non-MetS) are compared in this study. The
study was conducted between February and December 2015.
Sample size of the study was calculated by using n ¼
z2 � ðp � ð1� pÞÞ=d2 formula. [z=1.96 (level of confidence
measure); P= .5 (baseline levels of the MetS in North Cyprus);
d=0.04 (margin of error)]. Using these, the initial sample size
was calculated as 600 individuals. For the possible drop outs, we
increased the sample size by 10%. The number of the individuals
who participated in the study was 660 individuals with MetS
and 660 non-MetS individuals. The patients who were included
in METs group have chosen in the patients applying to the
internal medicine service (specialist in endocrine medicine) in the
Dr. Burhan Nalbanto�glu State Hospital. The diagnosis for MetS
was assessed in accordance with the MetS diagnosis criteria of
National Cholesterol Education Program Adult Treatment Panel
III (NCEP: ATPIII)[14] by the specialist doctors of Dr. Burhan
Nalbanto�glu State Hospital, which is the biggest state hospital
in North Cyprus. There are inpatient and outpatient services in
the hospital. Dr. Burhan Nalbanto�glu State Hospital has
advanced laboratory facilities in different departments. The
Annual outpatient capacity of the hospital was 187.741 (from
331.432 according to the 2015 population census in Northern
Cyprus) in 2015.[15] Non-MetS individuals were recruited
from MetS’ neighbors. While individuals among 30 to 55 years
of age were included in the study, individuals having orthopedic
and neurologic diseases, having serious respiratory problems,
having serious sight, hearing, and speech disorders were
excluded. Demographic characteristics of the individuals who
participated in the study were questioned with a survey form.
General information on the study was given to the individuals
and an informed consent form was read and signed. The study
was found to be suitable in terms of ethics by the Eastern
Mediterranean University, Health Ethical Subcommittee
(ETK00–2016–35).

2.2. Anthropometric measurements

The body weight of the individuals who participated in the study
was taken by electronic scale; their height andWCwere taken by a
rubber measuring tape, their skinfold thickness (biceps, triceps,
subscapula, and suprailiac) was taken with skinfold caliper, and
the total skinfold thickness (sum of the 4 skinfolds) was calculated
(in mm). Body mass index (BMI) was calculated as weight in
kilograms divided by the square of height in meters.[16] WC was
measured midway between the lowest rib and the iliac crest.[17]

2.3. Measurements and laboratory tests

Blood sample was collected from the individuals participated in
the study after 12hours of hunger and their biochemical analysis
was made at the Biochemistry Laboratory. Total cholesterol,
high-density lipoprotein (HDL), low-density lipoprotein (LDL),
triglyceride, fasting glucose levels were analyzed in the blood
2

samples. Systolic and diastolic blood pressure levels were
measured for all of the individuals.
2.4. Assessment of physical activity level

The long form of International Physical Activity Questionnaire
(IPAQ) survey was used to gather detailed information on work
activities, transport activities, house-garden activities, and free
time activities.[18] Turkish validity study was conducted.[19]
2.5. Assessment of total numbers of daily step

All of the individuals were given a pedometer device; they were
asked to carry them on from the moment they get up in the
morning until the moment they go to bed at night and their total
numbers of step that were taken in a day were assessed.[20]
2.6. Assessment of dietary quality level

The 14-item Mediterranean Diet Adherence Screener (MEDAS)
was used for the assessment of dietary habits of individuals.
MEDAS[21] was developed to rapidly control for compliance with
the dietary intervention of the Prevention conDietaMediterranea
(PREDIMED) study, amulticenter clinical trial aimed at assessing
the effects of the traditional Mediterranean diet on the primary
prevention of cardiovascular disease.[22] Therefore, the MEDAS
consists of 12 questions on food consumption frequency and 2
questions on food intake habits considered characteristic of the
Mediterranean diet. Each question was scored 0 or 1.[23]
2.7. Assessment of depression level

Beck Depression Inventory (BDI) was used for the assessment of
depression in the study. BDI is composed of 21 items that are
accepted as depressive symptoms such as pessimism, self-
dissatisfaction and loss of appetite, uneasiness, indecision,
fatigue, sense of failure, guilt, sleep disorder, and social
withdrawal. In each item, 4-degree self-assessment statements
that determine a behavior specific to depression are included.[24]

Turkish validity and reliability of BDI was performed byHisli.[25]

2.8. Statistical assessments

Statistical analyses were carried out using the IBM, SPSS 20.0
software (SPSS, Inc., Chicago, IL). A priori sample size
calculation was performed using the G∗Power version 3.1.9.2
forWindows (Universitat Kiel, Germany).Whether the data were
normally distributed was assessed with the Kolmogorov–
Smirnov test. The results are given as mean (X)± standard
deviation (SD), with numbers. Chi-square test, t test, 1-way
analysis of variance, and KruskalWallis analysis of variance were
used in the calculations. Significance level was set at P< .05.

3. Results

According to the general demographic characteristics, there was
no statistical difference between the MetS and non-MetS groups
except educational status (Table 1).
It was found that 27.7% of individuals with MetS and 48.5%

of individuals with non-MetS done PA regularly (X2=64.27,
P= .000). The individuals were divided into 3 groups that are
inactive, active, and highly active according to IPAQ. It was
stated that 81.1% of the individuals with MetS were inactive,
6.8% were active, and 5.1% were highly active, whereas 22.3%



Table 1

Distribution of Mets and non-Mets groups in accordance with their sociodemographic characteristics.

Non-MetS MetS Total

n % n % n % X2 P

Gender
Female 310 47.0 310 47.0 620 47.0
Male 350 53.0 350 53.0 700 53.0
Total 660 100.0 660 100.0 1320 100,0 0.44 .506

Educational status
Primary school 20 3.1 65 9.6 85 5.3
Secondary school 35 5.3 68 9.9 103 10.2
High school 222 33.6 244 37.2 466 34.2
University 383 58.0 283 43.3 666 50.3
Total 660 100.0 660 100.0 1320 100.0 39.28 .000

∗

Work
Self employed 23 3.9 23 3.4 46 3.7
Private sector employee 182 27.6 196 29.8 378 28.7
Civil servant 433 64.6 398 61.1 831 62.8
Unemployed 22 3.9 43 5.7 65 4.8
Total 660 100.0 660 100.0 1320 100.0 3.89 .273

Comparison of Chi-square test qualitative data.
∗
P< .05.
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of the non-MetS individuals were inactive, 46.2% were active,
and 31.5% were highly active (X2=596.84, P= .000) (Table 2).
Number of daily steps, MEDAS score, and BDI score were
found significantly difference between the groups (Table 3).
No statistically significant difference was found among the
average age and height values of MetS and non-MetS groups
(P> .05; Table 4). On the contrary, there was a significant
difference in the statistics of body weight, BMI, WC, and total
skinfold thickness (P< .05). The average body weight was
found 82.3±15.59kg, 69.08±11.90kg, WC was 103.3±
11.41cm, 90.97±10.61cm, total skinfold thickness was 70.59±
19.87mm, 46.44±14.39mm, and BMI was 31.34±5.64kg/m2,
25.08±5.23kg/m2 in the MetS and non-MetS groups, respec-
tively. As it can be seen in Table 5, a statistically significant
difference was found among the biochemical blood parameters
and blood pressure levels of MetS and non-MetS groups
(P< .05). HDL was found to be 38 and 50mg/dL, LDL was
found to be 150 and 134mg/dL, fasting glucose level was found
to be 118 and 93mg/dL, triglyceride was found to be 223 and
102mg/dL, and total cholesterol was found to be 229 and 203
mg/dL in the MetS group and non-MetS group, respectively. The
systolic blood pressure was 116mm Hg, and diastolic blood
pressure was 74mm Hg in the MetS group, whereas the systolic
Table 2

Physical activity status of MetS and non-MetS groups and their distr

Non-MetS MetS

N % N

Regular PA
Does 320 48.5 183 2
Does not 340 51.5 477 7
Total 660 100.0 660 10

IPAQ
Inactive 147 22.3 582 8
Active 305 46.2 45
Highly active 208 31.5 33
Total 660 100.0 660 10

IPAQ= International Physical Activity Questionnaire, PA=physical activity, comparison of t test quantita
∗
P< .05.
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blood pressure was 108mmHg and diastolic blood pressure was
68mm Hg in the non-MetS group.
4. Discussion

Due to the changing lifestyles as a result of the rapidly increasing
industrial and technological developments in the century we live,
changes in the PA levels, nutrition habits, health status, and stress
levels of individuals were observed. The studies show that the risk
of MetS increases with the history of smoking, increase of age,
and low education level.[26,27] In this study, when the distribution
ofMetS and non-MetS individuals is analyzed for their education
levels, it is found that approximately 43%of theMetS individuals
and 58% of the non-MetS individuals are graduated from a
university. Parallel to the other studies that are seen in the
literature, these data show that the incidence of MetS is affected
from the education level. Moreover, it is known that the risk of
MetS prevalence increases with the increase of age.[28] Factors
related with lifestyle such as PA levels, dietary habits, and stress
affect the prevalence of MetS.[6,7] The studies show that changes
of lifestyle related with exercise and nutrition have significant
importance for the decrease of factors related with MetS.[29–33] It
is emphasized that decreasing the time spent in front of the
ibution according to IPAQ.

Total
X2 P% N %

7.7 503 38.1
2.3 817 61.9
0.0 1320 100.0 64.27 .000

∗

8.1 729 55.2
6.8 350 26.5
5.1 241 18.3
0.0 1320 100.0 596.84 .000

∗

tive data in independent groups.

http://www.md-journal.com


Table 3

Comparison of total number of daily steps, dietary quality, and Beck depression inventory scores of MetS and non-MetS groups.

Group N X±SD T P

NDS MetS 660 3937.43±2.88 11.01 .000
∗

Non-MetS 660 5594.08±3.13
MEDAS MetS 406 7.19±1.63 1.95 .020

∗

Non-MetS 410 8.66±1.60
BDI MetS 660 7.29±7.52 4.96 .000

∗

Non-MetS 660 4.28±5.65

BDI=Beck Depression Inventory, t test, MEDAS=Mediterranean Diet Adherence Screener, NDS=number of daily steps.
∗
P< .05.
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television and increasing PA level are very important against
the MetS.[34] PA level is evaluated in this study as well and it is
found that approximately 81% of the individuals who having
MetS and 22% of the individuals that having non-MetS are
inactive. In a study carried out by Fruge et al, it is found that
individuals with MetS are less active when they are compared
with the non-MetS individuals.[37] In a different study carried out
by Petersen et al, individuals who are inactive in their free times
have a higher risk of MetS when they are compared with active
individuals.[38]

In addition, healthy adults are expected to walk approximately
10,000 steps a day. In the assessment carried out with pedometer,
adults are assessed as ‘sedentary lifestyle index’ for <5000steps/
day; ‘low active’ for 5000 to 7499steps/day; ‘somewhat active’
for 7500 to 9999steps/day, and active for ≥10,000steps/day.[20]

Cocate et al stated that male adults who have ≥10,000steps/day
have a better cardiometabolic condition when compared with
adults who have<10,000steps/day. In addition, they have found
that there is an inverse correlation between the increase of the
number of steps with adiposity, insulin resistance, and MetS.[39]

Daily number of steps are assessed in the study that was
conducted by Newton et al; it is determined that the risk of
prevalence of MetS increases in older adults who have <3717
steps/day. Moreover, they also show that there is a correlation
between the increase of number of daily steps and the decrease of
the prevalence ofMetS.[40] In this study, the total number of daily
steps is found as 3937steps/day in individuals having MetS and
5594steps/day in non-MetS individuals in average. Accordingly,
a sedentary lifestyle stands out in the individuals who having
MetS. These data also show that the adults both have MetS and
individuals who are non-MetS have low PA levels.
Table 4

Comparison of anthropometric measurements of MetS and non-Met

Group N

Age MetS 660
Non-MetS 660

Height MetS 660
Non-MetS 660

Body weight MetS 660
Non-MetS 660

Waist MetS 660
Non-MetS 660

Total SFT MetS 660
Non-MetS 660

BMI MetS 660
Non-MetS 660

BMI = body mass index, SFT=Skinfold Thickness, t test.
∗
P< .05.
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Moreover, in the previous studies, it is shown that there can be
a correlation between the dietary habits andMetS.[30,35,36,40] It is
emphasized that a lifestyle that is particularly suitable with the
Mediterranean diet may decrease the risk of MetS.[30,41,42] With
regards to this, in this study, it is found that individuals having
MetS have a lower MEDAS score in comparison with the non-
MetS group. The fundamental characteristic of the Mediterra-
nean diet is having food diversity. Foods such as vegetables, fruit,
bread and other cereals, legumes, and oil seeds are seen frequently
in the Mediterranean diet. Olive oil is preferred as the main oil
source in the Mediterranean diet as well. Consuming red meat
once or twice a month, consuming fish twice a week, moderate
alcohol consumption with meals are among the other character-
istics of the Mediterranean diet. Therefore, it is considered that
the Mediterranean diet can form a sufficient and balanced
nutrition sample. The Mediterranean diet has protective effects
on health with that characteristic.[43,44]

As antioxidants, phenolic components, bioactive compounds
as well as unsaturated fatty acid intake is high with the
Mediterranean diet; it helps the risk of chronic disease to
decrease.[44,45] The studies show that as adopting the Mediterra-
nean diet increases, BMI, WC, fasting blood glucose, and
triglyceride levels decrease and HDL cholesterol level
increases.[46,47] It is stated that the meta-analysis of 50 clinical,
prospective, and cross-sectional studies show that as the
Mediterranean diet has positive effects on the WC, HDL
cholesterol, triglycerides, blood pressure, and blood glucose
levels; it has a protection from the MetS.[42] In this study, the
MetS group has significantly higher levels of systolic and diastolic
blood pressure, fasting blood glucose, triglyceride, total
cholesterol, LDL-cholesterol and lower levels of HDL cholesterol
S groups.

X±SD t P

43.37±7.34 1.10 .271
43.99±7.13
167.20±8.46 1.49 .135
167.89±8.45
82.39±15.59 17.48 .000

∗

69.08±11.90
103.31±11.41 20.36 .000

∗

90.97±10.61
70.59±19.87 25.40 .000

∗

46.44±14.39
31.34±5.64 20.90 .000

∗

25.08±5.23



Table 5

Comparison of biochemical blood parameters and blood pressure levels of MetS and non-MetS groups.

Group N X±SD t P

HDL MetS 660 38.95±10.08 18.23 .000
∗

Non-MetS 660 50.23±12.24
LDL MetS 660 150.74±43.77 7.44 .000

∗

Non-MetS 660 134.54±35.05
Glucose MetS 660 118.21±47.90 12.87 .000

∗

Non-MetS 660 93.51±13.59
Triglyceride MetS 660 223.94±126.06 24.02 .000

∗

Non-MetS 660 102.70±35.33
Cholesterol MetS 660 229.77±49.83 10.27 .000

∗

Non-MetS 660 203.37±43.45
Systolic blood pressure MetS 660 116.67±13.79 11.25 .000

∗

Non-MetS 660 108.97±10.98
Diastolic blood pressure MetS 660 74.42±9.34 12.86 .000

∗

Non-MetS 660 68.27±8.00

HDL=high-density lipoprotein, LDL= low-density lipoprotein, t test.
∗
P< .05.
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in comparison with the non-MetS group. It is considered that
these differences[48] that are among the diagnostic criteria of
MetS may be related with the decrease of nutritional quality.
Consistently with the other studies, the average measurements

of body weight, BMI, WC, total numbers of daily step for the
MetS group were found to be much higher than the non-MetS
group. Unhealthy dietary habits and insufficient PA level cause
the increase of body weight, BMI, and WC.[1] The WC is a good
indicator of total abdominal fat, whereas abdominal obesity is
related with the metabolic abnormality that is formed in the
body.[49,50] The WC is recommended to be �94cm for men and
�80cm for women by World Health Organization (WHO). As
the WC to be >94cm for men and >80cm for women indicate
the risk of disease, therefore, it is stated that there is a necessity to
take measures, while having >102cm WC for men and >88cm
for women is accepted as the indicator of high risk.[17] Even the
individuals in the non-MetS group can be accepted as being under
the metabolic disease risk according to their WC in the
population of Cyprus accordingly.
A key component of the MetS, central adiposity, is correlated

with psychological risk factors associated with coronary artery
disease in prior epidemiological studies.[51] MetS, obesity,
sedentary lifestyle, and low adherence to Mediterranean diet
are often observed in major depression patients and have been
separately related with prognosis. It is found that obesity is
among the factors that cause depression to increase; however,
whenMetS exists, the treatment of depression is more difficult.[6]

A different study has shown that there is a correlation between
the depression and MetS.[52,53] In this study, it is found that the
depression score of the individuals havingMetS is higher than the
group that is non-MetS.
5. Conclusion

InCyprus, particularly the individuals in the rangeof30 to55years
of age are under the MetS risk due to inactivity. This study shows
that active life is a good starting point in terms of preventing the
development of MetS. All of the efforts, which are necessary in
order to settle awareness of active lifestyle in the community, are
required to bematerialized by joining the forces of individuals who
are trained in this areawith the governmental bodies. It can also be
added that depression and unbalanced dietary habits are among
the most significant factors that cause MetS development in the
5

population of Cyprus. Therefore, it is necessary to increase the
knowledge level of the people by developing national PA and
nutrition guidelines for the prevention of MetS.
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