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ABSTRACT Objective: The aim of this study was to determine the
hedonic hunger level of health science students. Material and Meth-
ods: A face-to-face survey with voluntary students (n=374) was con-
ducted to collect the data including their demographic profile,
anthropometric characteristics, hedonic hunger level, and desire for
foods. The Power of Food Scale (PFS) was used to determine the he-
donic hunger level whereas the Visual Analogue Scale (VAS) was uti-
lized to check the students’ desire for the consumption of palatable
foods. Chi-square test and Pearson correlation analysis were performed
to analyze the data. Results: The female students felt more hedonic
hunger than the male students. However, gender showed no significant
difference with respect to the total PFS score (p>0.05). Pearson analy-
sis indicated no correlation between the PFS scores and anthropomet-
ric measurements (p>0.05). Ice-cream was found to be the most desired
food by students followed by fruits and nuts. Positive significant cor-
relations between the PFS scores and the desire for the consumption of
desserts, chocolate, cake, patisserie foods, ice-cream, fast food, fried
potato, and snack were determined according to the VAS scores
(p<0.05). Conclusion: Students felt hedonic hunger and desired mostly
the consumption of calorie-dense foods such as desserts, chocolate,
cake, patisserie foods, ice-cream, and fried potato. The consumption of
calorie-dense foods can lead to the weight gain which is associated with
obesity. Therefore, the awareness of the students on the hedonic hunger
should be increased to prevent the risk of obesity in their later life.

Keywords: Hedonic hunger; obesity; appetite; Power of Food Scale;
Visual Analogue Scale

OZET Amag: Bu calismanin amact, saglik bilimleri 6grencilerinin he-
donik aglik diizeyini belirlemektir. Gereg¢ ve Yontemler: Demografik
ve antropometrik verileri, hedonik aglik diizeylerini ve yemek istekle-
rini igeren verileri toplamak i¢in gonilli 6grencilerle (n=374) yiiz yiize
anket yapilmistir. Hedonik aglik diizeyini belirlemek i¢in Besin Giicii
Olgegi (BGO) ve dgrencilerin lezzetli yiyecekleri tiiketme isteklerini
belirlemek icin Gorsel Analog Olgegi (GAO) kullanilmistir. Verilerin
analizinde ki-kare testi ve Pearson korelasyon analizi uygulanmistir.
Bulgular: Kiz 6grencilerin, erkek 6grencilere gore daha fazla hedonik
achik hissettigi belirlenmistir. Ancak cinsiyete gére toplam BGO skoru
acisindan anlamli bir fark bulunmamistir (p>0,05). Pearson analizi,
BGO skorlart ile antropometrik dl¢iimler arasinda bir korelasyon ol-
madigimi géstermistir (p>0,05). Ogrenciler tarafindan en ¢ok arzu edi-
len yiyecek olarak dondurma bulunmus, ardindan meyve ve kuru
yemisler gelmistir. BGO skorlari ile tath, ikolata, kek, pastane iiriin-
leri, dondurma, fast food, patates kizartmasi ve atistirmaliklarin tiike-
tilme istegi arasinda GAO skorlarina gore pozitif ve anlaml korelasyon
tespit edilmistir (p<0,05). Sonug: Ogrenciler hedonik aglik hissetmekte
ve en ¢ok tatli, ¢ikolata, kek, pastane tirtinleri, dondurma ve patates ki-
zartmasi gibi enerjisi yogun gidalarin tiiketilmesini arzulamaktadir.
Enerjisi yogun gidalarin tiiketimi obeziteyle iliskili agirlik kazanimina
yol agabilir. Bu nedenle ileriki yagamlarinda obezite riskini 6nlemek
i¢in 6grencilerin hedonik ag¢lik konusundaki farkindaliklart artirilmali-
dur.

Anahtar Kelimeler: Hedonik aclik; obezite; istah;
Besin Giicii Olgegi; Gorsel Analog Olgegi

Both homeostatic and hedonic pathways regu-
late the food intake. The homeostatic pathway con-
trols the energy intake and increases the motivation of
eating when human needs energy. However, the he-
donic pathway controls sensory pleasure in eating and

increases the desire for the consumption of palatable
foods.! Hedonic hunger can be defined as an appetite
drive to eat palatable foods in the absence of physio-
logical hunger.” The Power of Food Scale (PFS) was
developed to measure the hedonic hunger level.? Its
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origin consists of 21 item scale to present the desire
for food available in the environment but not physi-
cally present, food present but not tasted, and food
when first tasted but not consumed.* Individual dif-
ferences in thoughts, feelings, and motivations related
to appetite in the environment can be measured with
the PFS. It helps explaining variations in the meas-
urement of abnormal eating behaviors.” The PFS
scores were found to be positively associated with
binge eating behavior in healthy and eating-disorders
individuals.®

Obesity, a multifactorial metabolic disorder, is
one of the important public health problems.” The
prevalence of obesity has increased in Turkey and
worldwide.®® Obesity contributes to the development
of diet-related disorders such as, diabetes, cardiovas-
cular diseases, and hypertension.'” Foods with high
sugars and/or fats are mostly consumed in the case of
hedonic hunger.!! Eating contributes to overeating
and weight gain in the absence of energy need.'”
Overeating and weight gain are associated with obe-
sity. Body mass index (BMI) is used to assess obe-
sity."® Some studies have revealed that obese people
feel higher hedonic hunger than non-obese people.'*!
Cheung et al. reported that obese people presented
higher total PFS scores than non-obese people.'® The
relationship between the BMI and the hedonic hunger
level have been investigated using the PFS. However,
conflicting results were obtained. Both no significant
correlation and a weak correlation between the BMI
values and the PFS scores were reported.!”

Visual Analogue Scale (VAS) has been used in
clinical studies to evaluate subjective sensations.'® It
is widely used in appetite research to record subjec-
tive sensations such as hunger, fullness, and nausea. "
The subjective feelings of motivation to eat can be
measured by using the VAS.

University years are a critical time for the de-
velopment of good eating habits as well as the devel-
opment of obesity. Most studies on the hedonic
hunger have been conducted with adults. To our
knowledge, there are limited studies on university
students.?’?! Therefore, we aimed to assess the hedo-
nic hunger status of health science students. We also
determined the relationship between the hedonic
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hunger and some anthropometric measurements and
the students’ desire for the consumption of palatable
foods.

I MATERIAL AND METHODS
STUDY DESIGN

A cross-sectional study was conducted with the stu-
dents of the Giimiishane University Faculty of Health
Sciences to assess their hedonic hunger level. The
randomly selected undergraduate students partici-
pated in the study. The minimum sample size was
calculated as 331 students and 374 students com-
pleted the survey.?

n=(N t* p q)/[(d*(N-1)+(t* p q)] [1]

Where n is the sample size, N is the main popu-
lation (2,391), t is the t value (1.96 at a 95% confi-
dence level), p is the possibility of actualization (0.5),
q is the possibility of non-actualization (0.5), and d is
the deviation proportion between the main and the
sample solution (0.05).

DATA COLLECTION

A face-to-face survey was conducted with the stu-
dents in February and March 2020. There were 4
parts in the survey questionnaire:

a) Demographic section: Information (age, gen-
der, department, class, income level, and accommo-
dation etc.) on demographic profile was collected.

b) Anthropometric data: To determine the BMI
and waist-to-height ratio (WHR), the weight, height,
and waist circumference of the participants were
measured.

c¢) PFS: The PFS was used to evaluate the hedo-
nic hunger.

d) VAS: To determine the desire of the partici-
pants for the consumption of palatable foods, the
VAS was used.

This study was carried out in accordance with
the Declaration of Helsinki. To conduct research
with human subject, the approval was obtained
(Giimiishane University Scientific Research and
Publication Ethics Committee, Date: 18/12/2019,
Number: 2019/11). The written approval of the
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participants was taken for the participation of the sur-
vey.

ANTHROPOMETRIC MEASUREMENTS

Weight (kg) was measured with a digital scale and
both height (cm) and waist circumference (cm) were
measured with a tape measure.

The BMI and WHR were calculated to the fol-
lowing formulas:

BMI=weight (kg)/[height (m)? [1]
WHR=waist (cm)/height (cm) [2]

POWER OF FOOD SCALE

The PFS was developed by Lowe et al. in 2009. The
Turkish version was adapted by Akc¢il Ok and
Hayzaran.*?! The Turkish version of the PFS includ-
ing 15 items was used in the study.?! The permission
of using Turkish version of the PFS was obtained
from the author via email. The Croncbach’s a inter-
nal consistency coefficient was reported to be 0.85
for the Turkish version of the PFS. It is composed of
three factors, showing food availability, food pres-
ence, and food taste, respectively. The total score of
the PFS was calculated as the mean value (MV) of
15 items. The total score of the PFS was higher than
2.5, indicating that the students had hedonic hunger.
The score of each factor was calculated as the MV of
its items. The PFS questionnaire was answered on a
S-point Likert type scale (1: I don’t agree at all, 5: 1
strongly agree).

VISUAL ANALOGUE SCALE

VAS has been used in clinical studies since 1920’s.%
It has become popular in appetite research.’* The
VAS was used to check the participants’ desire for
foods. The subjects were asked -How strong is your
desire to eat? Numerical rating scale (0-10) was uti-
lized to assess their desire. The mean score of the
participants was calculated for each food. If the
mean score was higher than 5, indicating that the
participants’ desire for food was high. Foods were
selected as desserts (with milk), dessert (with sor-
bet), chocolate, cake (with cream), patisserie prod-
ucts, fast food, fried potato, ice-cream, nuts, pickle,
snacks (packaged), tea-coffee, carbonated drink, and
fruit.
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STATISTICAL ANALYSIS

The frequencies and mean values (MVs) (with standard
deviation) were calculated. Differences among genders
was tested using the chi-square test. A Pearson corre-
lation analysis was performed to investigate the corre-
lations between anthropometric measurements and
hedonic hunger level. The data were processed with
IBM SPSS Statistics 17.00 (IBM Coorp., NY, USA).

I RESULTS

DEMOGRAPHIC PROFILE

The demographic profile of the students is presented
in Table 1. A total of 374 students (Female: 172,
Male: 202) participated in the study. The age of the
students varied from 18 to 26 years (MV: 21.4 SD:
2.0). Most of the students (>70%) had monthly in-
come level lower than 1,000 TL. Most of the students
(>50%) lived in the dormitory.

ANTHROPOMETRIC PROFILE

The anthropometric measurements of the students are
presented in Table 2. The WHR values were classi-
fied into 4 categories as risky (<0.4), normal (0.4-
<0.5), high risky (0.5-<0.6), and treatment needed
(>0.6). Most of the students had normal WHR val-
ues (58%). However, approximately one-third of the
students were in the high risky category. The male
students showed lower percentage in normal category
and higher percentage in high risky category com-
pared to the female students.

The BMI was classified into 4 categories as the
underweight, normal, overweight, and obese.”> Most
of the students had normal BMI values (67.6%).
However, approximately one-fifth of the students
were in the overweight category. The male students
had lower percentage in the normal category and
higher percentage in the overweight category than the
female students.

Genders showed a significant difference with re-
spect to both WHR (¢?: 17.62, p=0.001) and BMI val-
ues (c*: 19.78; p=0.001).

POWER OF FOOD SCALE

The total PFS scores and the scores of each PFS fac-
tor are presented in Table 3. The total PFS score was
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TABLE 1: Demographic profile of the students.

Gender

Female

Male

Total

Department
Nutrition and dietetics
OHS

Social service
Health management
Nursing

EDM

Class

1sl

2nd

3rd

40\

Marital status
Married

Single

Monthly income level (TL)
0-500

501-1,000
1,000-1,500

1,500+
Accommodation
Public dormitory
Private dormitory
House-alone
House-friends

With family

Other (public guesthouses)

n

172
202
374

42
52
73
72
4l
64

73
69
12
120

372

127

152

54

41

140
83

125

f

46.0
54.0
100.0

1.2
13.9
19.5
19.3
19.0
171

19.5
18.4
30.0
32.1

05
99.5

34.0
40.6
14.4
1.0

37.5
22.2
13
334
3.7
1.9

Values were expressed as column percentages;

OHS: Occupational and health safety;

EDM: Emergency and disaster management.

used to assess the hedonic hunger status of the stu-
dents. The female students presented higher total PFS
scores than the male students. However, no signifi-
cant difference among genders was found (p>0.05).
Each PFS factor was used to assess responses to food
independent of attempts. The female students also
showed higher PFS factor scores compared to the
male students. A significant difference among gen-
ders was found for only PFS factor 3 (food tasted, c*:
31.12, p=0.035).

The students from the department of occupa-
tional and health safety had the highest total PFS
scores followed by the students from the department
of emergency and disaster management, social serv-
ice, nutrition and dietetics, nursing, and health man-
agement. Although there was a small difference in
the PFS scores with respect to the department, no sig-
nificant difference was determined (p>0.05).

The students from 1% class generally had the
highest PFS scores whereas the students from 4%
class generally had the lowest PFS scores. How-
ever, no significant difference was determined
(p>0.05).

The students who had monthly income level
more than 1,500 TL presented the highest total PFS
scores whereas the students showed the lowest total
PFS scores at the monthly income level of 500-1,000
TL. However, no significant difference was deter-
mined (p>0.05). Only PFS factor 1 presented a sig-
nificant difference with respect to the monthly
income level (food available, ¢*: 97.58, p=0.013). The
PFS factor 1 increased with an increase in the income
level, ranging from 500 to 1,500 TL.

TABLE 2: Anthropometric measurements of the students.

WHR (cm/cm) BMI (kg/m?)
<0.40 0.40-0.49 0.50-0.59 >0.60 <18.5 18.5-24.99 25-29.99 >30
n n f n f n f n f n f n f n f
Female 19 13 65.7 37 215 3 17 27 15.7 122 71.0 20 1.6 3 1.7
Male 1 104 515 81 40.1 6 3.0 12 5.9 131 64.8 49 243 10 5.0
Total 30 217 58.0 118 31.6 ¢ 24 39 104 253 67.7 69 184 13 B15)
x% 17.620 p=0.000 %% 19.768 p=0.000

Values were expressed as raw percentages; Bold values presented significant differences (p<0.05); WHR: Waist-to-height ratio; BMI: Body mass index.
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TABLE 3: The scores of the PFS.

Total Factor 1 score Factor 2 score Factor 3 score

score (Food available) (Food present) (Food tasted)

Department nutrition and dietetics 3.01+0.48 2.58+0.65 3.08+0.63 3.48+0.61
OHS 3.15+0.78 2.85+0.89 3.28+0.88 3.42+0.81
Social service 3.07+0.62 2.67+0.68 3.32+0.82 3.35+0.73
Health management 2.94+0.59 2.6240.72 3.0240.78 3.25+0.68
Nursing 2.98+0.62 2.98+0.62 2.98+0.62 2.98+0.62
EDM 3.1040.62 2.78+0.76 3.2410.69 3.39£0.75

%% 231.50 %% 97.52 1% 84.61 ¥ 97.57

p=0.947 p=0.906 p=0.336 p=0.576

Monthly income level (TL)
0-500 3.1540.59 2.77£0.70 3.33+0.78 3.48+0.67
501-1,000 2.98+0.62 2.60+0.73 3.17+0.75 3.29+0.72
1,000-1,500 3.1240.70 2.78+0.79 3.18+0.89 3.50+0.82
+1,500 3.18+0.70 2.93+0.83 3.31%0.75 3.38+0.81
%% 144.96 %% 97.58 %% 49.73 %% 69.11
p=0.754 p=0.013 p=0.402 p=0.188

Bold values presented significant differences (p<0.05); PFS: Power of Food Scale; OHS: Occupational and health safety; EDM: Emergency and disaster management.

The students with family had the lowest PFS Pearson correlation coefficients are presented in
scores compared with the students with friends and Table 4. No correlation was found between the BMI
students in the dormitory. However, there was no sig- values and both PFS scores and factor scores (p>0.05).
nificant difference in the PFS scores according to the There was also no correlation between the WHR and
accommodation type (p>0.05). both PFS scores and factor scores (p>0.05).
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TABLE 4: Pearson correlation cofficients and p values for PFS and anthropometric measurements.
Total score Factor 1 score Factor 2 score Factor 3 score
rvalue p value rvalue p value r value p value rvalue p value

BMI -0.021 692 0.025 0.627 -0.036 0.483 -0.053 0.303

WHR -0.067 0.199 -0.018 0.724 -0.090 0.081 -0.074 0.156
PFS: Power of Food Scale; BMI: Body mass index; WHR: Waist-to-height ratio.
VISUAL ANALOGUE SCALE I

DISCUSSION

The mean scores of the VAS are presented in Figure
1. All scores were higher than 5, indicating that the
students felt sensory pleasure when they consumed
these foods. The female students presented higher
scores for chocolate, cake (with cream), fast food and
pickle while the male students had higher scores for
desserts (with milk), desserts (with sorbet), fried po-
tato, nuts, tea-coffee, and carbonated drinks.

A Pearson correlation analysis revealed that the
students’ desire for the consumption of desserts (with
milk, r=0.152, p=0.003), desserts (with sorbet,
r=0.252, p=0.000), chocolate (r=0.194, p=0.000),
cake (with cream, r=0.272, p=0.000), patisserie prod-
ucts (r=0.259, p=0.000), fast food (r=0.397,
p=0.000), fried potato (r=0.260, p=0.000), ice cream
(r=0.089, p=0.085), pickle (r=0.119, p=0.022), snack
(r=0.243, p=0.000) and carbonated drink (r=0.101,
p=0.052) showed positive significant correlations
with respect to the PFS scores. However, there were
no significant correlations between the PFS scores
and the students’ desire for the consumption of nuts
(r=0.061, p=0.243), tea-coffee (r=0.011, p=0.832)
and fruit (r=-0.008, p=0.883).

Anthropometric measurements revealed that the fe-
male students presented higher percentage in the nor-
mal category compared to the male students. These
findings could be related to the fact that the females
show more attention to their appearance than the males.
Obesity can be evaluated by the BMI while the WHR
can be used to assess abdominal obesity.'* According
to the anthropometric measurements, it can be con-
cluded that the male students may have a higher risk
for obesity compared to the female students.

The female students had higher PFS scores than
the male students. Similar findings were found in the
literature. Aliasghari et al., Schiiz et al., and
Yoshikawa et al. reported that the PFS scores were
higher in women than men.'**?¢ This finding may be
related to the fact that women may be more sensitive
to hedonic foods than men. Legget et al. observed
sex-based differences in neuronal responses to hedo-
nic food in the fasted state.”” Women gave greater re-
sponses compared to men. These findings may be
related to hormonal differences between men and

women. Hedonic eating is considered to be associ-

8
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8 6
= 5
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2 4
2 3 o Female
>
2 H Male
1 M Total
0
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FIGURE 1: The mean scores of the VAS. VAS: Visual Analogue Scale.
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ated with the estrogen signaling at beta estrogen re-
ceptors in the brain.?’

The department, class, accommodation, and in-
come level were found to have no significant impact
on the PFS scores. However, the students who lived
alone or with their family had lower scores compared
to the students lived with friends. These findings may
indicate that the students feel more hedonic hunger
when they are with friends. For monthly income
level, the PFS factor 1 score appeared to increase
when the income level was higher than 500 TL. It can
be concluded that higher income level may increase
the desire for food available but not physically pres-
ent. To our knowledge, no comparable study was
found in the literature.

Previous studies revealed that the relationship be-
tween the BMI and PFS was controversial. Majority of
the studies reported no significant correlation between
the BMI values and PFS scores whereas some studies
found a significant correlation.®=° Aliasghari et al. ob-
served a strong correlation between BMI values and
PFS total scores.! Ak¢il Ok and Hayzaran reported a
positive significant correlation between the BMI values
and PFS scores.”' Ribeiro et al. found a weak positive
correlation between the BMI and PFS.!” The differ-
ences in the studied population may explain different
findings in the studies. In our study, we studied with
university students and the most participants had nor-
mal BMI values. Positive correlations were reported
for obese people.'*!

The health science students desired the con-
sumption of the foods with higher sugar levels. Their
motivation to eat palatable foods seemed at a high
level according to the VAS scores. Moreover, the PFS
scores were positively correlated with the VAS scores
of the palatable foods such as desserts, chocolate, cake,
ice-cream, and fried potato etc. Our findings were com-
parable with the literature. Sarahman and Akgil Ok and
Hayzaran reported the positive correlations between
the PFS and the desire of the consumption of palatable
foods such as chocolate, patisserie products, ice-cream,
and fried potato.*'*> The consumption of calorie-dense
foods is known to increase the risk of obesity. There-
fore, the awareness of the students on hedonic hunger
and negative consequences of consumption of calorie-
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dense foods should be increased to improve their nu-
tritional habits.

This study only included health science students.
Therefore, the results may not be generalized for all
university students.

I CONCLUSION

This study revealed that health science students pre-
sented hedonic hunger. The female students had
higher PFS scores than the male students, indicating
that they might be more addicted to hedonic foods.
The students desired mostly to eat palatable foods
with high sugar levels. Significant correlations were
found between the PFS scores and the desire of con-
sumption of foods with high sugar levels. The con-
sumption of these foods in the absence of
physiological hunger can increase the risk of obesity
due to weigh gain in their later life. For this reason,
the determination of the factors associated with he-
donic hunger is important to improve individual nu-
trition habits. Moreover, it may contribute to the
treatment and prevention of overweight and obesity.
Therefore, more studies on hedonic hunger and fac-
tors associated with hedonic hunger are needed.
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