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ABSTRACT Objective: This study was conducted to determine the
diet quality of the students from the faculty of sport sciences and to cor-
relate healthy nutrition scores with anthropometric measurements. Ma-
terial and Methods: The study was carried out on 276 students. They
were asked to fill out a survey and a Mediterranean Diet Quality Index
(KIDMED) questionnaire to define their sociodemographic character-
istics and their food consumption was recorded through a 24-hour di-
etary recall method. Healthy Eating Index (HEI), Diet Inflammatory
Index (DII), and Dietary Approaches to Stop Hypertension (DASH)
diet scores were calculated. Also, some anthropometric measurements
(body weight, height, waist circumference etc.) were taken, and their
body compositions were evaluated by bioimpedance analysis. The data
were evaluated in SPSS 22.0 program and the significance level was ac-
cepted as p<0.05. Results: Based on the body mass index, 73.8% of
the males and 72.4% of the females were defined as normal weight.
Considering the KIDMED and HEI scores, it was found that the ma-
jority of students had a moderate or poor diet quality and that a signif-
icant relationship was only present between the KIDMED score and
the upper-middle arm circumference (r=-0.142, p<0.01) and lean body
mass (r=0.160, p<0.01). Conclusion: As a result, although it was de-
termined that most of the students participating in the study diet qual-
ity was low, no relationship was found between healthy nutrition scores
and anthropometric measurements other than upper middle arm cir-
cumference and lean body mass. Studies with larger sample numbers
are needed to determine this relationship.
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OZET Amac: Bu galisma, spor bilimleri fakiiltesi 6grencilerinin diyet
kalitesi ve saglikli beslenme skorlari ile antropometrik dl¢timler ara-
sindaki iliskiyi belirlemek amaciyla yapilmistir. Gerec ve Yontemler:
Caligma 276 dgrenci ile gerceklestirilmistir. Ogrencilerin sosyodemo-
grafik 6zelliklerini tanimlamak i¢in soru formu ile Akdeniz Diyet Ka-
lite Indeksi (KIDMED) anketi doldurmalari istenmis olup, besin
tilketimleri 24 saatlik diyet hatirlama yontemiyle kaydedilmistir. Sag-
liklt Beslenme Indeksi (SBI), Diyet inflamatuar indeksi (DIil) ve Hi-
pertansiyonu Durdurmak I¢in Diyet Yaklasimlar1 [Dietary Approaches
to Stop Hypertension (DASH)] diyet puanlari hesaplanmistir. Ayrica
bireylerin bazi antropometrik dl¢timleri (viicut agirligi, boy, bel ¢ev-
resi vb.) alinmig ve viicut kompozisyonlar: biyoimpedans analizi ile de-
gerlendirilmistir. Veriler, SPSS 22.0 programinda degerlendirilmis
olup, anlamlilik diizeyi p<0,05 olarak kabul edilmistir. Bulgular:
Beden kitle indeksine gore erkeklerin %73,8’1, kizlarin ise %72,4’1
normaldir. KIDMED ve SBI puanlarina bakildiginda, 6grencilerin ¢o-
gunlugunun orta veya kotii beslenme kalitesine sahip oldugu ve sadece
KIDMED puan: ile iist-orta kol ¢evresi (r=-0,142, p<0,01 ) ve yagsiz
viicut kiitlesi (r=0,160, p<0,01) arasinda anlamli bir iliski oldugu g6-
rilmiistiir. Sonuc¢: Sonug olarak, caligmaya katilan 6grencilerin go-
gunlugunun diyet kalitelerinin diisiik oldugu belirlenmesine ragmen {ist
orta kol gevresi ve yagsiz viicut kiitlesi disinda diger antropometrik 61-
¢limler ile saglikli beslenme skorlari arasinda iligki bulunamamaigstir. Bu
iliskinin saptanabilmesi i¢in daha biiyiik 6rneklem sayisi olan ¢aligma-
lara ihtiya¢ duyulmaktadir.

Anahtar Kelimeler: Akdeniz diyet kalite indeksi;
diyet inflamatuar indeksi; saglikli yeme indeksi;
spor bilimleri fakiiltesi 6grencileri

Nutrition can be defined as taking the
nutrients which needs the body in sufficient
quantities and at appropriate times to protect, im-
prove, and increase the quality of life. Today, un-
healthy dietary habits emerging as a result of the

combination of various factors have been threaten-
ing the health of individuals and, consequently,
societies. Adequate and balanced nutrition is the
basic element for optimal health in every period of
life.!
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It has special importance in acquiring healthy di-
etary habits and developing a healthy lifestyle to meet
the necessary energy and nutrients in childhood and
youth. Wrong dietary habits in these periods are the
source of chronic diseases that occur later in life.?

University students are one of the risky groups in
terms of nutritional problems. University life is the
beginning of a new era in nutrition, as in many other
areas in the life of young people. In this period, the
fast-paced life of young people, newly established
circle of friends, economic difficulties, and housing
conditions bring unhealthy and irregular eating be-
haviors.?

Diet quality indices have been developed con-
sidering that the diet has a complex structure, there-
fore it will be more accurate to evaluate the
interaction of the nutrients or nutritional elements
taken, i.e. dietary pattern, instead of evaluating them
singly. When the dietary pattern is evaluated by diet
indices or scores, the effects of nutrients, nutritional
elements, and other dietary components on potential
health problems can be better understood. Diet qual-
ity indices are obtained by defining many nutrients
or food groups and calculating the consumption
amounts of the nutritional elements.* The indices
used to measure the quality of diet commonly applied
by adults are the Healthy Eating Index (HEI), the
Mediterranean Diet Quality Index (KIDMED), Di-
etary Approaches to Stop Hypertension (DASH), and
the Dietary Inflammatory Index (DII) which has been
developed in recent years.’

HEI is an index that assesses the quality of the
diet and evaluates how well individuals comply with
the nutritional recommendations in the nutrition
guide and the food pyramid, and how well they meet
their dietary patterns.® In a study, the nutritional sta-
tus of young adults between the ages of 19-35 was
evaluated with HEI-2005, and it was stated that the
nutritional status of the majority of individuals
(72.6% male, 85.8% female) should be improved and
the quality of their diet was poor.” The Mediterranean
diet, which has a high consumption of fruits, vegeta-
bles, and whole grains and limited consumption of
foods with high sugar and saturated fat content, and
which constitutes an example of adequate and bal-
anced nutrition, has many protective effects on
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health.®? In the studies evaluating university students’
diet quality with HEI and KIDMED, it was stated that
the diet quality of the majority of students should be
improved.”!*!! The DASH diet score mainly recom-
mends the consumption of vegetables and fruits and
low-fat milk and dairy products, while limiting the
intake of saturated fat, total fat, and cholesterol.
After determining that the DASH diet plan reduces
the risk of many chronic diseases, another DASH diet
score, which indicates the individual’s healthy nutri-
tion status, has been developed.'>'* Another diet qual-
ity index developed in recent years is the DII which
show the inflammatory potential of the diet. Studies
have shown that increasing compliance with the
DASH diet or decreasing the inflammatory potential
of the diet is associated with lower body weight, body
mass index (BMI), and waist circumference.'>!%

As far as we know, since there is no study in
which healthy nutrition scores of sports faculty stu-
dents were evaluated by different dietary qua-lity
indices and compared with anthropometric meas-
urements, this study was planned to eliminate this de-
ficiency in the literature.

I MATERIAL AND METHODS

POPULATION AND SAMPLE OF THE STUDY

The population of this descriptive study consisted of
956 students who continue their education at Akd-
eniz University Faculty of Sport Sciences. The sam-
ple of the study included 276 students who agreed to
participate in the study and who were determined by
the calculation of sample size with a known popula-
tion. Students who continued their education at Akd-
eniz University Faculty of Sport Sciences, who were
18 or above and who agreed to participate in the study
were included in the study; whereas, those who did
not agree to participate in the study, who completed
the questionnaire but did not undergo body analysis,
and who were under the age of 18 were excluded
from the study. This study was conducted according
to the guidelines laid down in the Declaration of
Helsinki, and informed consent was obtained from all
participants before starting the study. All procedures
involving research study participants were approved
by the Akdeniz University Faculty of Medicine Clin-
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ical Research Ethics Committee (on 07.05.2018 and
with the decision number of 317).

COLLECTION AND EVALUATION OF STUDY DATA

In this study, the students’ descriptive information
was obtained, and their food consumption levels were
recorded by the investigator through a 24-hour retro-
spective reminder method after they had completed
the questionnaire containing 16 questions about the
“KIDMED?”. In addition to these, some anthropo-
metric measurements of the individuals (height, body
weight, waist, and upper-middle arm circumference
measurements) were taken, and their body composi-
tions were determined using a body analyzer (Tanita,
BC418).

CALCULATION OF DIET QUALITY INDICES

To determine the nutritional status of each individual
participating in the study, a one-day retrospective “in-
dividual food consumption” was defined. The food
amounts in grams specified in the records and taken
as a measure were calculated by using the book
“Food and Nutrition Photo Catalog: dimensions and
quantities”. After determining the amount of food
consumed for each day, daily energy, macro and mi-
cronutrients of the students were determined by using
the Nutrition Information Systems Package Software
version 8.0 (BEBIS). HEI, DASH diet score, and DII
score were calculated based on the food consumption
record data obtained from the individuals.

Mediterranean Diet Quality Index: KIDMED,
which evaluates compliance with the Mediterranean
diet, is an index consisting of a total of 16 questions
focusing on the characteristics of the Mediterranean
diet. Of the questions included in this index, 12 are
positive questions and 4 are negative questions.
Those who answer yes to positive questions get (+1)
point, and those who answer yes to negative ques-
tions get (-1) point. When these points are summed
up at the end of the evaluation, scores ranging from
0-12 are obtained. Afterward, these scores are divided
into 3 groups as >8 points referring to an optimal
Mediterranean diet (good), 4-7 points indicating the
need to improve compliance with the Mediterranean
diet (moderate/improvable), and <3 points showing
a very low nutrition quality (poor)."
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Healthy Eating Index: HEI-2010 consists of 12
dietary components. Of these components, the first 9
determine the adequacy of the diet and the last 3 de-
termine those which need to be consumed in limited
amounts. Each component of adequacy has its stan-
dard. With the increase in consumption, the points in-
crease proportionally. In the limited consumption
components, low consumption increases the score.
The total score of HEI-2010 is given based on 100
points by summing up the components of adequacy
and those of limited consumption. Component scores
are in the range of 0-5, 0-10, or 0-20, and the score
corresponding to 100% in total means that the rec-
ommended amounts are met or exceeded. When the
diet quality of the individuals is categorized based on
the total HEI score, points which are 50 or below are
defined as “poor diet quality”, those between 51 and
80 as “improvable diet quality” and those above 80 as
“good diet quality”.®

Dietary Approaches to Stop Hypertension Diet
Score: The DASH diet score is obtained by scoring
(0-5 points) quintiles of the 5 dietary components re-
quired to be consumed in the DASH diet, which is
calculated from the food consumption amounts of in-
dividuals, and the 3 dietary components negatively
related to the DASH diet. DASH diet score can vary
between 8-40 points in total.'®

Dietary Inflammatory Index: DII, which is
achieved as a result of the evaluation of studies defin-
ing the contribution of some nutrients or nutritional
elements to inflammation, is obtained by multiplying
45 nutrients/nutritional elements from individuals’
food consumption records with the inflammation
scores determined by Shivappa et al. Although there
is no classification for DII, it is stated that the diet of
the individual shows a proinflammatory effect as the
DII increases and an anti-inflammatory effect as it
decreases.?

STATISTICAL ANALYSIS OF DATA

The data obtained from the study were evaluated in
the IBM SPSS version 22.0 (IBM Corp., Armonk,
NY, USA). Average, standard deviation, median,
minimum and maximum values were calculated in
the evaluation of quantitative data. After the calcula-
tion of diet quality indices, a student t-test was used
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to compare the data by groups. Pearson correlation
test was used to compare categorical data and to de-
termine the relationship between the results of dietary
quality indices and anthropometric measurements. In
statistical analyses, the significance level was ac-
cepted as p<0.05.

I RESULTS

It was determined that 54.0% of the students partici-
pating in the study were male and 46.0% were fe-
male. According to students’ field of study it was
found that 30.8% of the students studied physical ed-
ucation and sports, 26.1% coaching education, 26.1%
recreation, and 17.0% sports management. In terms
of housing, 42.8% of the students stayed together
with their families and 31.5% of them stayed in a stu-
dent house (Data not shown).

Anthropometric measurements of male and fe-
male students are shown in Table 1. While the aver-
age BMI of the males is 23.2+2.89 kg/m?, that of the
females is 20.9+2.93 kg/m?. Average waist circum-
ference of male and female students is 82.8+8.55 cm
and 71.947.79 cm, average of waist/height ratio is
0.5£0.04 and 0.4+0.04, body fat (%) average is
13.3£6.11 and 21.24+6.41, and lean body mass aver-
age is 64.2+8.02 kg and 45.9+5.59 kg, respectively.
Based on the BMI and classification, 73.8% of the
males and 72.4% of the females were defined as nor-
mal weight. It was also found that underweight rate
was higher in females (18.1%) than in males (2.0%),
and the rate of being overweight was higher in males
(22.8%) than in females (8.7%) (p<0.05) (Data not
shown).

In Table 2, the average of the diet quality indices
of the individuals is shown. It was determined that
the mean of KIDMED index of male and female stu-
dents was 5.0+2.83 and 4.742.75, the average of the
HEI was 48.5+12.36 and 47.7+11.29, and the mean
of the diet inflammatory index was 1.1£1.80 and
1.3+1.9, and DASH dietary index was 24.4+4.92 and
24.5+4.54, respectively. It was determined that there
was no statistically significant difference between
male and female students’ four different diet quality
index scores (p>0.05).

In Figure 1, the classification of KIDMED and
HEI diet quality indices are given. While 42.3% of

186

TABLE 1: Anthropometric measurements of individuals.
Male Female
(n=149) (n=127)
Anthropometric measurements X+SD X£SD
Weight (kg) 73.9£11.36 58.5+10.32
Height (cm) 178.3+7.45 166.9+6.48
Body mass index (kg/m?) 23.2+2.89 20.9+2.93
Waist (cm) 82.8+8.55 71.9%7.79
Upper-middle arm circumference {cm) 30.1+3.36 25.7+2.87
Waist/height ratio 0.5+0.04 0.4+0.04
Body fat (%) 13.3+6.11 21.246.41
Lean body mass (%) 10.3£5.84 13.04£6.03
Lean body mass (kg) 64.2+8.02 45.9+5.59
Total body water (%) 61.5+4.69 55.8+5.71

SD: Standard deviation.

TABLE 2: Dietary quality indices scores of individuals.
Male (n=149) Female (n=127)
X&SD X&SD
Dietary quality (minimum- (minimum-
indices maximum) maximum) p value
KIDMED 5.0+2.83 4.7+2.75 0.480
{0.0-11.0) {0.0-10.0)
HEI 48.5+12.36 47.7£11.29 0.586
(23.1-48.5) (27.2-75.5)
] 1.1£1.80 1.3+1.90 0.424
{-2.65-4.61) {-3.38-5.16)
DASH 24.4+4.92 24.5+4 .54 0.880
(13.0-38.0) (8.0-37.0)

*p<0.05; SD: Standard deviation; KIDMED: Mediterranean Diet Quality Index; HEI:
Healthy Eating Index; DII: Diet Inflammatory Index; DASH: Dietary Approaches to Stop
Hypertension Diet Index.
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FIGURE 1: Classification of individuals’ diet quality.
KIDMED: Mediterranean Diet Quality Index; HEI: Healthy Eating Index.

male students and 50.4% of female students complied
with the Mediterranean diet on a medium level (im-
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TABLE 3: Correlation between individuals' diet quality indices
scores and anthropometric measurements.

KIDMED HEI DIl DASH
Anthropometric measurements r value
Weight {kg) 0.059 0.038 -0.030 0.009
Body mass index (kg/m?) 0.059 0.044 -0.031  -0.014
Waist circumference (cm) 0.011 0.024 -0.037  -0.003
Waist/height ratio 0.000 0.018 -0.038  -0.017
Upper-middle arm -0.142* 0.061 -0.070 0.058

circumference {cm)

Body fat mass (%) -0.044  -0.054 0.070  -0.074
Lean body mass (%) 0.160* 0.081 -0.074 0.094

*p<0.05; KIDMED: Mediterranean Diet Quality Index; HEI; Healthy Eating Index; DII:
Diet Inflammatory Index; DASH: Dietary Approaches to Stop Hypertension Diet Index.

TABLE 4: Correlation between dietary quality indices
of individuals.
KIDMED HEI DIl DASH
KIDMED 1
HEI 0.073 1
DIl 0.003 -0.423* 1
DASH 0.184** 0.617* -0.422* 1

**p<0.01; KIDMED: Mediterranean Diet Quality Index; HEI: Healthy Eating Index; DII:
Diet Inflammatory Index; DASH: Dietary Approaches to Stop Hypertension Diet Index.

provable), one-third of both males (34.9%) and fe-
males (32.3%) complied with the Mediterranean diet
on a poor level. When individuals were evaluated
based on their HEI scores, 61.4% of male students
and 64.8% of female students were found to have
poor diet quality.

Table 3 indicates the correlation between diet
quality indices and anthropometric measurements. It
was determined that KIDMED score was negatively
correlated with upper-middle arm circumference on a
low level (r=-0.142, p<0.05), and positively corre-
lated with lean body mass on a low level (r=0.160,
p<0.05). No significant relationship was found be-
tween anthropometric measurements and other diet
quality index scores (p>0.05).

The correlation between individuals’ diet quality
index scores is provided in Table 4. It was found that
DII was negatively correlated to HEI and DASH diet
score on a medium level (r=-0.423 and r=-0.422, re-
spectively p<0.01), and that DASH diet score and
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HEI were positively correlated (r=0.617, p<0.01) on
a high level.

I DISCUSSION

The last years of adolescence and the university years
in which the first period of adulthood begins mark the
periods when young people’s dietary habits change.
In this period, students who leave their families can
start to eat outside, turn to fast-food-style foods, and
have an inadequate and imbalanced diet.?'*> Ade-
quate and balanced nutrition is important as it affects
the performance of those especially in sports sci-
ences, as well as protecting the overall health of all
university students.”* With this study, Faculty of
Sport Sciences students, their anthropometric meas-
urements were taken and the diet quality of the stu-
dents was evaluated using four different diet quality
indices.

The students of the faculty of sport sciences need
to be physically active more than other university stu-
dents in the prevention of obesity.>* In addition, the
BMI within normal limits contributes to the develop-
ment of respiratory, motor, and dynamic functions in
athletes.” It was observed in this study that the num-
ber of students who were obese was low, and the
BMIs of the majority of students were in the normal
range. Similar results were obtained in studies eval-
uating the BMI values of the faculty of sport sciences
students.’®?” In a study evaluating body composition
with body fat analysis in addition to BMI among stu-
dents of the faculty of sports, it was observed that
body fat ratios of 40.0% of the male students and
41.7% of the female students were excellent (<11%
and <19%, respectively), while those of 34.7% of the
males and 28.3% of the females were very good
(~15% and ~22%, respectively).?® In our study, the
body fat ratios of the students were measured by
bioimpedance analysis, and it was found that the per-
centage of body fat in males was 13.3+6.11% and it
was 21.24+6.41% in females.

As also seen in this study, since the university
students who are young adults live far from their fam-
ilies, their dietary habits are changing, their nutri-
tional varieties are decreasing, and therefore, the
quality of their diet is negatively affected.?? In a study
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with university students (18-24 years of age) in five
different European countries were evaluated for com-
pliance with the Mediterranean diet based on
KIDMED score, it was determined that 31.7% of the
students had a KIDMED score of eight and above.
Another study reported that 62.1% of university stu-
dents (n=570) complied with the Mediterranean diet
on a medium level, and 28.4% of them at a good
level. It was also reported that overweight students
had lower KIDMED scores.!! The KIDMED scores
of university students studying physical education in
Spain and Romania were found to be 6.65+2.63 and
5.06+1.31 points, respectively.’* In this study, the av-
erage of KIDMED index of male and female students
was calculated as 5.0+2.83 and 4.7+2.75 points, re-
spectively, and it was observed that approximately
half of the students complied with the Mediterranean
diet on a medium level while 33.7% on a poor level.
It is an expected result that the compliance of the uni-
versity students to the Mediterranean diet is low,
since they live far away from their families, they
often eat outside and they prefer fast food. In the stud-
ies conducted, it was determined that the consump-
tion of vegetables, fruits, and legumes, which are
among the most important components of the
Mediterranean diet, was low, and the consumption of
meat, especially fast foods, was frequent.?'>> For this
reason, the students’ compliance with the Mediter-
ranean diet is thought to be poor. In our study, it was
also determined that KIDMED score was negatively
correlated with the upper-middle arm circumference
(r=-0.142, p<0.05), and positively correlated with the
body muscle mass (r=0.160, p<0.05). With increasing
consumption of Mediterranean diet components, it is
expected that the upper-middle arm circumference,
which is an indicator of obesity, will decrease and
muscle mass will increase. In support of our study,
one study found that there was a weak, negative cor-
relation between the KIDMED index and upper-mid-
dle arm circumference measurements in children and
adolescents (r=-0.181, p<0.05).%

HEI is an index developed to evaluate the diet
quality of individuals. In this study, the average of
HEI scores of male and female students was
48.5+12.36 and 47.7+11.29, respectively. According
to the HEI score, 63.1% of the students had a poor
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diet quality. Similarly, in a study conducted in our
country by Cil et al. to evaluate the diet quality of
university students with HEI, it was determined that
the majority of the students had poor diet quality and
there was no relationship between the HEI scores and
anthropometric measurements. In addition, although
similar studies are examining the relationship be-
tween HEI and anthropometric measurements, none
has found a relationship.’!** Although there are stud-
ies in the literature where university students’ diet
quality is evaluated with a healthy eating index, no
studies on this subject have been conducted on stu-
dents of the faculty of sports sciences. Considering
the importance of nutrition in athletes, it was con-
cluded that diet quality should be improved.

The DII is an index that indicates the potential of
the diet to cause inflammation.'® Up to now, studies
on the DII have generally been conducted on the mid-
dle age group and the elderly. In a study conducted to
determine the diet quality of university students in
the USA, three-day food consumption records of the
students were obtained and their HEI and DII scores
were calculated. While the average HEI-2010 score
of the students with a DII score of <2.8 points was
50.7, that of the students with a DII score of >4.6
points was 35.4.3* In a similar study conducted on
young adults, it was observed that the HEI and and
DASH diet scores decreased as the DII score in-
creased. It was seen that there was an inverse rela-
tionship between the DIl scores and the
Mediterranean diet index, DASH diet score, and
healthy eating index. The reason for this is that, un-
like DII, in other indices, inflammation levels de-
creasing due to healthy dietary habits (high
consumption of whole grains, legumes, and
fruits/vegetables) increase as a result of Western diet
(proinflammatory).’ In a healthy diet, while the DII
scores decrease (anti-inflammatory diet), the HEI and
DASH diet scores increase. Similar results were ob-
tained in our study, and a negative moderate correla-
tion (r=-0.423 and r=-0.422, p<0.01, respectively)
was found between the DII and HEI and DASH diet
score.

Our study has certain limitations. First of all,
HEI, DII, and DASH diet quality indices were calcu-
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lated based on the food consumption records ques-
tioned by 24-hour reminder method. Although food
consumption records are questioned in detail by ex-
pert dietitian researchers, the fact that the records are
24-hour may be insufficient to evaluate the diet qual-
ity of the individuals. In addition, increasing the num-
ber of samples is thought to affect the study results,
especially the relationship between diet quality and
anthropometric measurement results. As far as we
know, no study determines the diet quality of the stu-
dents from the faculty of sport sciences by different
diet quality indices. This is the biggest strength of our
study.

I CONCLUSION

In this study, which involved students of Akdeniz
University Faculty of Sport Sciences, according to
diet quality index scores, the number of individuals
with low diet quality was high and only KIDMED
score was correlated with upper-middle arm cir-
cumference and lean body mass on a low level. No
significant relationship was found between anthro-

pometric measurements and other diet quality index
scores. Studies with larger sample numbers are
needed to determine this relationship. It was con-
cluded that athletes should pay attention to adequate
and balanced nutrition and improve their diet quality
in order not to affect their performance. For this rea-
son, we think that students should be educated about
nutrition.
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