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ABSTRACT
Objectives: In this study, we aimed to determine the effects of socio-demographic
characteristics and the peer groups on the eating attitude and body mass index (BMI) of
students at a medical school in Turkey.
Methods: This cross-sectional study was conducted with the participation of the students of
Gulhane Military Medical Academy (GMMA). Ethical permissions of the study were obtained
from the GMMA Ethics Committee. The target population of the study consisted of 703
students, 533 of whom (75.8%) agreed to participate in the study. The Eating Attitudes Test
(EAT) was administered to the participants and their BMI was noted. The EAT consists of 10
questions that measure the socio-demographic characteristics of the participants and 40
questions that evaluate eating habits. In order to determine the peer groups of the students,
each student was asked to provide the numbers of their three closest friends. Three peer
groups were generated for each grade by applying cluster analysis and as a result 18 peer
clusters were examined.
Results: In this study, the average EAT score was 12.5 ± 6.9, and the mean BMI was 23.1 ± 2.4. It
was found that the EAT score of 2.4% of the students was equal to or exceeding 30; 0.4% were
obese; 21.0% were overweight; and 2.1% were slim. There was a significant difference between
the grade level of the students and sport habits (p values respectively; p < .001, p = .015) in
terms of the comparison of the EAT score to socio-demographic characteristics. In the
analysis of variance between 18 clusters generated according to the cluster analysis, a
statistically significant difference was found in terms of both BMI and the EAT (p values
<.001, <.001, respectively). This suggests that students with similar eating habits and similar
BMI levels have a tendency to cluster among similar peer groups. The variables that effect
the EAT scores and BMI levels of the students were evaluated by the analysis of covariance.
It was found that students’ smoking status (p = .039) had a statistically significant effect on
BMI after it was adjusted according to peer group and grade. Also, it was found that the
grade (p = .011) and peer cluster (p = .021) had a statistically significant effect on eating habits.
Conclusions: The peer groups may affect both eating attitudes and BMIs. In medical literature
several studies exist that support these findings. But it is a novel approach to identify peer
groups by using clustering algorithms and our study has been able to demonstrate the
relationship of peer group and eating habits with this method.
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Introduction

Personality is the unique image of the factors that affect
perception, thinking, and behavior patterns of a human
being. As well as one’s innate characteristics, family,
and environment also have an influence on the for-
mation of personality. Personality, which is continually
under the influence of internal and external stimuli,
involves all of the behaviors of an individual [1].

The college/university education period of one’s life is
not only the final phase of puberty, but it also forms a
very important period in which the physical, social,

and psychological health and behavior development are
shaped and personal traits become evident [2]. Previous
research has shown that young adults gain power and a
sense of belonging and confidence within small and large
group environments. In these groups, individuals decide
with their peers to jointly participate in activities that
they would not do these alone. Behaviors, such as acquir-
ing prestige, moving freely, and developing good and bad
habits are acquired in these groups. Thus, peer groups
form the main source of approval and rejection of the
attitudes and behaviors of most individuals [3].
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Family structure and habits acquired in the family
also affect many activities including eating behaviors
in adolescents. For example, frequent family meals
were found to be inversely associated with eating dis-
orders (EDs) [4]. Health-related behaviors such as eat-
ing habits and physical activity can change through
family and peer norms and modeling [5]. Peer effects
have been determined to be an important target for
health promotion interventions in a social context
[6]. There are some findings that show that peer
exposure is more associated with unhealthy behaviors
than healthy behaviors [7].

Peers are people of the same age and position as an
individual [8]. Although the quality of peer relation-
ships and the effects of socio-cultural environment
on eating behaviors have been examined in previous
studies [9,10], the effects of the individually chosen
friends have yet to be examined. There are no studies
that directly examine the effects of the peer group on
eating behavior. This study examines the effects of
socio-demographic characteristics on medical school
students and the peer groups formed by cluster analysis
on the Eating Attitude Test (EAT) and body mass
index (BMI).

Material and methods

This cross-sectional study was conducted with the par-
ticipation of the students and faculty members at the
Gulhane Military Medical Academy (GMMA). In this
study the sample was not selected in an effort to
research the general population.

The data for this study were obtained after obtaining
the necessary administrative permissions from the
GMMA. Required ethical permissions of the study
were obtained from the GMMA Ethics Committee.

Some demographic characteristics and life style
choices were questioned. The questions in these
forms were determined according to the medical litera-
tures. The EAT was administered to the participants.
The EAT consists of 10 questions that measure the
socio-demographic characteristics of the participants
and 40 questions that evaluate eating habits. In order
to determine the peer group of the students, each stu-
dent was asked to provide the numbers of their three
closest friends. Three peer groups were generated in
each group by means of cluster analysis. In this way
the data and eating behaviors of these groups and
their effects on BMI were investigated.

Our study groups included young students and
changes between the statuses of the participants were
frequent. We decided to use “never smoker” definition
to determine smoking status. According to The Centers
for Disease Control and Prevention, never smoker is
defined as adults who have never smoked a cigarette
or who smoked fewer than 100 cigarettes in their entire
lifetime [11].

BMI

BMI is an index formulated by the World Health
Organization (WHO) to identify obesity. It is calcu-
lated by dividing the person’s weight (in kilograms)
by the square of their height in meters (kg/m2) [12].

EAT-40

The EAT was developed as a self-rating scale screening
instrument developed by Garfinkel and Gardner to
measure symptoms of anorexia nervosa, and it has
been adapted into Turkish by Savasir and Erol
[13,14]. The EAT is a six-point multiple choice Likert
scale consisting of 40 items with a cut-off score of 30.
In our study, a psychiatric interview by a psychiatrist
using criteria from the Diagnostic and Statistical Man-
ual of Mental Disorders, Fifth Edition (DSM-5) was
conducted with individuals with high EAT scores at
the end of the study process [15].

When a response to Questions 1, 18, 19, 23, 27, or 39
in the scale was given as sometimes, it was evaluated as
one point; rarely, as two points; never, as three points;
and other options were zero points. When the response
given to other questions of the scale was always, it was
calculated as three points; very often as one point; and
other options as zero points. The total score of the scale
was acquired by adding the points obtained from each
question.

Cluster analysis

Data universe is composed of open or hidden clusters.
The method used to determine these groups is known
as cluster analysis. Subgroups rather than individual
data can be more easily analyzed and created in this
way. Different methods can be used according to the
properties of the clusters desired to be generated and
determine the types of independent variables and
measurements of the similarities. Two-stage cluster
analysis is an approach used to discover the hidden
clusters and can be used for both categorical and con-
tinuous variables. The number of clusters to be created
can be determined by the model automatically as well
as by the researchers. This method is appropriate for
analyzing a large number of cases.

In order to determine the peer group of students and
obtain relatively homogeneous cases, cluster analysis
has been performed. A cluster analysis was run on
533 cases, each responding to items on close friends.
Using a two-step cluster analysis produced three clus-
ters for each grade [16–18].

Statistical analysis

In this study, students’ hometowns have been grouped
as Westen, Eastern, Northern, Southern, and Central
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Anatolia, according to the quinary zoning system pre-
pared by the Turkish Statistical Institute, and foreign
students are labeled as “overseas” students [19].

The data obtained have been computerized by using
the SPSS statistical software package. Frequency, per-
centage, mean, and standard deviation have been
used as descriptive statistics. The Kolmogorov–Smir-
nov test was used to evaluate whether the continuous
variables were normally distributed. One-way
ANOVA and Student t test were used in the compari-
sons. Tukey’s Post hoc test was used for pairwise com-
parisons. Pearson’s correlation was used in the
correlation of EAT and BMI points. ANCOVA ana-
lyses were used for multivariate statistics. The variables
that affect the EAT scores and BMI levels of the stu-
dents were examined by multivariate analysis of covari-
ance. Statistical significance was considered at p < .05.

Results

The target population of the study consisted of 703 stu-
dents, 533 of whom (75.8%) agreed to participate in the
study. When the socio-demographic data of the partici-
pants were examined, it was determined that the first

university level constituted the most populous class
with 23.8% (n = 127). When the regional distributions
of hometowns were examined, most participants 27.0%
(n = 138) were from Central Anatolia. In total, 70.3%
(n = 351) of their families reside in the city center.
Maternal education showed that 36.4% (n = 194)
graduated from secondary school, whereas paternal
education showed that 40.1% (n = 212) had postgradu-
ate education. The smoking and sports habits of the
participants indicated that 80.9% of the participants
(n = 431) did not smoke and 49.5% of them did not
regularly engage in sports.

In this study, the average EAT score was 12.5 ± 6.9,
and the mean BMI was 23.1 ± 2.4. It was found that the
EAT score of 2.4% (n = 13) of the students was 30 and
over. Two of the 13 participants could not be reached
because they had relocated. No individual has taken a
diagnosis of any malnutrition or ED at a clinically sig-
nificant level. Also, it was found from the BMI score
that 0.4% students (n = 2) were obese; 21.0% (n =
112) were overweight; and 2.1% (n = 11) were slim.
In the comparison of the EAT score to socio-demo-
graphic characteristics, there was a significant
difference between the grade level and sport habits

Table 1. Socio-demographic characteristics of the participants and comparison of these characteristics according to BMI and EAT.

Characteristic n %

BMI EAT

Mean SD Mean SD

Grade 1 127 23.8 22.8 2.4 13.0 7.7
2 126 23.6 22.4 2.4 11.4 5.3
3 91 17.1 23.4 2.0 11.0 5.3
4 69 12.9 23.5 2.3 12.2 7.2
5 75 14.1 24.1 2.2 15.4 8.4
6 45 8.4 23.3 2.3 12.4 6.3
p F = 6.37, p < .001* a,b,c,d F = 4.59, p < .001*d,e

Hometown in Anatolia Western 132 25.8 23.0 2.3 11.2 6.0
Southern 47 9.2 23.0 2.5 12.1 5.8
Central 138 27.0 23.0 2.4 12.6 7.0
Northern 49 9.6 23.3 2.3 11.9 7.4
Eastern 65 12.7 23.6 2.1 12.9 7.7
Abroad/overseas 80 15.7 22.8 2.4 12.8 6.2

P F = 1.22, p = .301* F = 1.03, p = .400*
Place of residence Village 60 12.0 23.2 2.1 12.4 6.0

Town – district 88 17.6 23.3 2.3 12.8 7.6
City 351 70.3 23.1 2.4 12.3 6.7

p F = 0.44, p = .645* F = 0.16, p = .850*
Sport status Never 19 3.6 23.0 2.7 9.8 4.4

Irregular 264 49.5 23.2 2.2 12.7 6.8
Regular rarely 173 32.5 23.0 2.4 11.6 7.0
Regular often 77 14.4 23.1 2.7 14.1 7.1

p F = 0.25, p = .862* F = 3.53, p = .015*,f

Mother education level Elementary school 45 8.5 23.4 2.2 12.4 8.4
Secondary school 194 36.7 23.2 2.3 11.9 6.8
High school 73 13.8 23.0 2.4 11.9 5.6
University 102 19.3 23.0 2.5 13.9 8.0
Postgraduate 115 21.7 23.2 2.4 12.4 5.7

p F = 0.31, p = .870* F = 0.56, p = .183*
Father education level Elementary school 10 1.9 22.8 1.9 9.3 2.9

Secondary school 115 21.7 23.3 2.5 12.6 7.6
High school 56 10.6 23.1 2.5 12.3 6.4
University 136 25.7 23.1 2.4 12.7 7.5
Postgraduate 212 40.1 23.1 2.3 12.5 6.2

p F = 0.19, p = .946* F = 0.60, p = .666*
Smoking status Never smoking 431 80.9 23.0 2.3 12.4 6.9

Smoking/smoked 102 19.1 23.7 2.4 12.9 6.9
p T = 2.90, p = .004** T = 0.74, p = .460**

Note: Statistically significant differences between a: 2nd-3rd, b: 2nd-4th, c: 5th-1st, d: 5th-2nd, e: 5th-3rd graders, f: never regular oftenly, according to
Tukey’s HSD tests.

*One-way ANOVA test, **Independent sample t test was used in the comparison.
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(p values respectively; p < .001, p = .015). It was found
that a significant difference was found in the fifth-
grade medical students (M5) and for those who regu-
larly engaged in sports. When BMI values were com-
pared to socio-demographic characteristics, a
significant difference was found between the grade
level and smoking habits (p values respectively; p
< .001, p = .004). It was determined that this significant
difference results from the higher BMI scores among
the fifth-grade medical students and the “smoking”/
“used to smoke” group (Table 1).

There is not an important correlation found
between EAT and BMI scores, the correlation coeffi-
cient was too weak (p = .030, r = 0.094).

In the analysis of variance between 18 clusters gen-
erated according to the cluster analysis, a statistically
significant difference was found in terms of both BMI
and the EAT (p values <.001, <.001 respectively).
This suggests that students with similar eating habits
and similar BMI levels have a tendency to cluster
among similar peer groups (Table 2).

The variables that effect the EAT scores and BMI
levels of the students were evaluated by the analysis
of covariance. As seen in Table 3, it was found that stu-
dents’ smoking status (p = .039) had a statistically sig-
nificant effect on BMI after it has adjusted according
to peer group and grade. Also, it was found that the

grade (p = .011) and peer cluster (p = .021) had a stat-
istically significant effect on eating habits.

Discussion

The grade level of the university students and the EAT
and BMI have been compared, and significant differ-
ences were found. There were statistically significant
differences between second–third, second–fourth, and
fifth–first grades in terms of BMI and between fifth–
second and fifth–third grades in terms of EAT scores.

Many factors such as gender, family, environment,
and education have effects on eating attitudes. The
effects of socio-demographic characteristics on the
EAT score showed that students’ hometowns, places
of residence, and parental education did not have a
statistically significant effect on eating attitudes. How-
ever, EAT scores have been found to be statistically
high among those who regularly engage in sports. In
a study carried out by Al-Subaie et al., it was deter-
mined that BMI, speaking a different language, and liv-
ing in a different country for a period had an effect on
eating attitude. It was shown that a small family struc-
ture and higher parental education also had an effect
on a person’s diet [20]. In a study conducted by
Wong et al., it was determined that the factors affecting
eating attitudes are gender, body weight, body dissatis-
faction, and the expected shape of the body [21]. Con-
sistent with this, Toro et al. carried out study in
adolescents, the highest EAT scores were obtained
from girls, older adolescents, overweight adolescents,
adolescents imposing restrictive diets, and people
who thought that they were obese and wanted to
change their body size [22]. In our study, a statistically
significant relationship has not been found between the
EAT scores and the BMI scores of participants.
Additionally, it was found that BMI and EAT scores
had weak positive correlations.

The relationship between smoking and BMI in
adults is still controversial. When the effects of smok-
ing on the EAT and BMI were examined in this
study, a statistically significantly higher BMI was ident-
ified among the “smokes”/“smoking” group, but no sig-
nificant differences were found in the EAT. This
finding about smoking was very significant in our
study. Even after it had been adjusted according to
peer group and grade by the analysis of covariance, stu-
dents’ smoking status had a statistically significant
effect on BMI. Consistent with our study, some studies
have also indicated that smokers have higher BMI
scores [23–25]. In another study by Liu et al. on Taiwa-
nese adolescents, it was found that higher BMI scores
were obtained from those using alcohol and having a
low paternal education level [26]. There are several
explanations for the relation between smoking and
increased BMI in the literature. These include obese
adolescents who try to lose weight and are more likely

Table 2. Comparison of 18 peer groups generated as a result of
cluster analysis according to BMI and EAT.
Characteristic BMI EAT

Mean SD Mean SD

Peer group (n)
1 (38) 23.7 2.4 16.8 9.9
2 (38) 22.7 2.0 9.5 4.9
3 (51) 22.3 2.5 12.9 6.2
4 (56) 22.4 2.8 12.3 6.2
5 (36) 22.9 2.1 10.1 2.5
6 (34) 21.8 2.1 11.2 5.7
7 (30) 23.0 1.6 11.0 4.5
8 (32) 22.8 2.0 10.4 5.2
9 (27) 24.6 2.0 11.6 6.4
10 (21) 23.8 1.8 14.9 8.6
11 (30) 23.0 2.4 11.8 6.4
12 (17) 23.9 2.5 8.8 4.2
13 (18) 23.8 2.2 18.4 9.4
14 (32) 23.8 2.4 17.5 8.5
15 (25) 24.8 1.8 10.6 4.8
16 (11) 24.6 1.8 7.7 3.9
17 (14) 22.8 2.0 10.4 3.2
18 (19) 23.0 2.6 16.9 6.5
p F = 4.09, p < .001* F = 5.97, p < .001

*One-way ANOVA was used.

Table 3. Evaluation of peer group effect on EAT-40 and BMI
level and other covariates by analysis of covariance.

EAT BMI

Source
Type III Sum
of squares F p

Type III Sum
of squares F p

Grade 299.757 6.445 0.011 5.498 1.021 0.313
Peer
group

249.378 5.362 0.021 0.838 0.156 0.693

Smoking 0.440 0.009 0.923 23.168 4.303 0.039
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to smoke [27,28]; smoking increases BMI by changing
the glucocorticoid metabolism [25], and the BMI cor-
relates with central dopaminergic activity [29]. In
addition, it has been shown that the dopaminergic
activity is associated with smoking [30]. This infor-
mation suggests that central neurotransmitters play
an important role in the relationship between smoking
and BMI.

EDs are a major problem for young people at college
[31]. It has been emphasized that genetic, biological,
social, and other factors have an influence on these dis-
orders and cultural and ethnic differences may also
have an impact [32,33]. Similarly, it has been suggested
that there may be possible links between body image,
stress level, personality characteristics, and intra-
damaged family relationships [34,35]. Family structure
seems to have an especially significant impact on eating
behavior, but it has been reported that new research
should be conducted with different variables on this
subject [36,37]. Common findings related to EDs in
previous studies include: disorders are more prevalent
in girls, comorbid psychiatric diagnoses (especially
major depressive disorder) often occur, and the diag-
noses of disease has occurred at lower rates compared
to eating attitude disorders [38–40]. In our study, it was
found that EAT scores for 2.4% (n = 13) of the partici-
pants in the study were at the cut-off score of 30 and
over. In a recent study on an extensive sample, it was
found that there may be EDs in 5.25% of the sample;
following the structured clinical interviews, the fre-
quency of ED has been found as 1.52% [41]. In another
study, 4.83% of the participants received points over
the EAT cut-off score [42]. The rate in our study was
lower than the ones in previous studies. These differ-
ences can be explained by the fact that the majority
of the participants in our study were men.

Nutrition and EDs have been classified as pica,
rumination disorder, avoidant/restricted food intake
disorder, anorexia nervosa, bulimia nervosa, englutting
ED, and other and unspecified eating and nutrition dis-
orders classified in the DSM-5 [15]. In a previous study
carried out using the DSM-IV criteria, the prevalence
of bulimia nervosa was 0.63%; the prevalence of englut-
ting ED was 0.81%, and the prevalence of an ED diag-
nosis was significantly higher in women. Comorbid I
axis diagnosis has been found in 47% of patients with
the most common comorbid major depressive disorder
[41]. In our study, not determining intense symptoms
at a level to diagnose in the interview using DSM 5 cri-
teria in individuals with high EAT scores accounts for
the low diagnosis rates especially determined in men in
previous studies. In another study, it was found that
point prevalence was 0.034% for anorexia nervosa,
0.79% for bulimia nervosa, 1.51% for EDs that cannot
be specified, 0.99% for englutting ED, and 2.33% for all
EDs. Furthermore, it was found that only englutting
ED was diagnosed for male students [43]. Variables

directly associated with men need to be further studied
[15]. Conducting our study in a separate population in
a communal living space may also have influenced the
results. Thus, girls with some level of depression
showed a greater tendency to adopt EDs as a daily
habit [44].

As well as the influence of biological factors, intra-
family relationships have a significant role in the etiol-
ogy of EDs. For example, it is thought that for patients
with anorexia nervosa, the fundamental process is a
mental organization that rejects the basic processes of
individuation and independence of puberty, and this
process becomes evident in puberty [45]. In addition,
it is reported that psychiatric conditions/disorders
such as broken family relationships, depression,
anxiety, alcoholism, and EDs have been more fre-
quently encountered in families of patients with EDs
[46].

It has been previously highlighted that negative
relationships of the person with the people they are
connected to could be related to insecure attachment
styles [47]. In this context, peer relationships are
important for the population who are attending the
college/university, as the majority of them are living
separate from their families and in another city.

Peer relationships influence every period of human
life and the same age groups’ affecting each other is
more frequent among adults [48,49]. Great importance
has been given to peers in regard to taking advice and
modeling during the college/university education
period. This attitude is especially prominent in daily
events, fashion, and free time activities [50]. In this
study undertaken by medical students, in the variance
analysis carried among 18 peers clusters formed
according to clustering analysis, statistically significant
differences have been found in terms of the EAT. Stu-
dents with similar eating attitudes have a tendency to
cluster in the same peer group. Also the variables
effecting the EAT scores and BMI levels have been ana-
lyzed as multivariate by the analysis of covariance, it
was found that students’ smoking status had a statisti-
cally significant effect on BMI. Also, the grade and peer
cluster had a statistically significant effect on eating
habits.

These results support our hypothesis that peer
groups will have an important role among students at
this age, and it is an important finding that previous
studies have pointed out but not studied directly. In
the literature, there are no studies which directly com-
pare the effects of peer groups on the EAT and BMI.
Presenting this relationship with this work is an impor-
tant finding of this study.

The limitations of the study include not administer-
ing a psychiatric interview to all of the participants.
Furthermore, the population of the study comprised
men to a large extent. Conducting a similar study
with a group consisting of primarily women will help
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to evaluate the results of the present study. Another
limitation is the co-linearity of the grade and the peer
groups. But when we evaluated the variables in the
same equation, both of them were found to be statisti-
cally significant. We thought that removing one of
them would not end up in a biased result.

Conclusion

The peer groups may affect both eating attitudes and
BMIs. In medical literature many studies exist that
would support these findings. But this present study
has a novel approach to identify peer groups by using
clustering algorithms.
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