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ABSTRACT

Objective: Although nutrition is quite complex, it is well known that be controlled by homeostatic and hedonic regulations. Anhedonia,
on the other hand, is a symptom of depression, but is also associated with excessive and uncontrolled eating. Chronotype reflects
individual differences in timing preference for daily activities and their underlying circadian rhythms, individuals who feel the best in the
morning are morning, those who sleep late and those who feel best in the evening are evening chronotype. The aim of this study is to
determine relationships between hedonic hunger, anhedonia levels and chronotypes of individuals.

Method: The study was conducted with 402 participants between the ages of 18-65, studying and working at izmir Bakircay University
between December 2020 and March 2021. This research was carried out online with “Google Forms”. In the applied questionnaire, along
with the questions determining the sociodemographic characteristics and International Physical Activity Questionnaire (IPAQ), The Power
of Food Scale (PFS), Morningness-Eveningness Questionnaire (MEQ), and the Snaith-Hamilton Pleasure Scale (SHAPS) were used. Ethics
Committee Approval was taken from Acibadem University and Actbadem Healthcare Institutions Medical Research Ethics Committee with
decision number 2020/25-24.

Results: Mean age of individuals with hedonic hunger (25.6:£9.2 years) was lower than the mean age of individuals without hedonic
hunger (31.9112.4 years) (p=0.000). The rate of hedonic hunger in women was 79.6%, and the rate of hedonic hunger in men is 68.6%
(p=0.014). The rate of being anhedonic was higher in males than females, and this was statistically significant (p=0.015). A linearly
negative correlation was found between the chronotypes and the hedonic hunger (r=-0.238, p=0.000). Individuals were found to be
more prone to eveningness chronotype as the level of hedonic hunger increased.

Condusion: In this study, it was determined that hedonic hunger and chronotype were affected by each other, but this situation was
not related to anhedonia. As a result, the state of having hedonic hunger should be evaluated by considering the chronotypes of the
individuals. The chronotype of the individual, which is an important factor in minimizing hedonic hunger, should be tried to be requlated
in order to ensure healthy food consumption.
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Yetiskin Bireylerde Hedonik Aglik, Kronotip ve Anhedoni iliskisi
OZET

Amag: Beslenmenin nasil programlandigi oldukca karmagik olsa da, homeostatik ve hedonik diizenlemeler ile kontrol edildigi
bilinmektedir. Anhedoni ise depresyonun bir semptomu olmakla beraber, asiri ve kontrolsiiz yeme ile de iliskilidir. Kronotip, giinlik
aktiviteleri ve bunlarin altinda yatan sirkadiyen ritimleri zamanlama tercihindeki bireysel farkliliklar yansitmakta olup, sabah saatlerinde
kendilerini en iyi sekilde hisseden bireyler sabahgil, gec uyumayi ve aksam saatlerinde kendilerini en iyi sekilde hissedenler ise aksamail
kronotiptir. Bu calismada amac, yetiskin bireylerin hedonik aclik, anhedoni diizeyleri ve kronotipleri arasindaki iliskiyi belirlemektir.

Yontem: Calisma, Aralik 2020-Mart 2021 tarihleri arasinda, izmir Bakircay Universitesi'nde okuyan ve calisan 18-65 yas arasi 402 katilimal
ile cevrimici olarak uygulanan anket, iceriginde katilimalarin sosyodemografik ozelliklerini ve beslenme aliskanliklarini belirleyen
sorularla birlikte; Uluslararas Fiziksel Aktivite Anketi (IPAQ), Besin Giicii Olgedi (BGO), Sabahgil-Aksamall Anketi (SAA), Snaith-Hamilton
Hognutluk Degerlendirme Olcegi (SHHDO) kullanilmistir. Arastirmanin Etik Kurul Onayi 03.12.2020 tarihinde Acibadem Universitesi ve
Acbadem Saglik Kuruluglan Tibbi Arastirma Etik Kurulu'ndan 2020/25 sayili, 2020/25-24 karar numarasi ile alinmustir.

Bulgular: Hedonik acligi sahip olan bireylerin yas ortalamasinin (25,6£9,2 yil), hedonik acliga sahip olmayan bireylerin yas ortalamasina
(31,9£12,4 yil) gore daha diisiik oldugu belirlenmistir (p=0,000). Kadinlarda (%79,6) erkeklere (%68,6) gore hedonik aclik gdriilme
orani anlamli olarak daha yiiksektir (p=0,014). Erkek bireylerde kadinlara gare anhedonik olma orani daha fazladir (p= 0,015). Bireylerin
kronotip durumu ile hedonik aclik durumu arasinda dogrusal negatif yonde anlamli bir iliski tespit edilmistir (r=-0,238, p=0,000).
Hedonik aclik diizeyi arttikga bireylerin aksam kronotipine daha yatkin olduklari saptanmistir.

Sonug: Bu calismada, hedonik aclikile kronotipin birbirlerinden etkilendigi ancak bu durumun anhedoniyle iliskili olmadig belirlenmistir.
Sonug olarak, hedonik acliga sahip olma durumu bireylerin kronotipleri de g6z dniine alinarak degerlendirilmelidir. Hedonik achgi
minimuma indirmek icin nemli bir etken olan bireyin kronotipi saglikli besin tiiketiminin saglanabilmesi cin diizenlenmeye calisiimalidir.

Anahtar Sozciikler: Aclik, Anhedoni, Hedonik Aclik, Kronotip, Sirkadiyen Ritim
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Hedonik Aclik, Kronotip ve Anhedoni lliskisi

ne of the reasons for the health problems seen in
o today'’s societies is the consumption of bad foods.

Especially the easy and cheap access to delicious
foods triggers a pleasure-based food consumption in ad-
dition to the need for calories (1). Although how nutrition
is programmed is quite complex, food intake is controlled
by homeostatic regulation for energy balance and by he-
donic regulation for pleasure (2). Hunger that is indepen-
dent of taste is called “homeostatic hunger”because there
is an energy deficit in the absence of food for at least 8
hours. Hedonic hunger is an impulse that causes the con-
sumption of delicious foods for pleasure rather than the
feeling of hunger caused by energy deficit (1,2).

Food intake is rhythmic and it has been reported that the
individual's food intake times may be affected by the chro-
notypes expressed as personal preferences of daily activi-
ties (3). Chronotypes of individuals are divided into three
categories as morningness, middle and eveningness. The
chronotypes of individuals are determined as morning-
ness and eveningness chronotypes according to the times
when they feel most productive and best. It has been re-
ported that individuals with the eveningness chronotype
tend to have more unhealthy behaviors (4). In addition, in-
dividuals with morningness chronotype generally have a
healthier lifestyle compared to eveningness chronotypes,
and studies have shown that they have higher life satisfac-
tion (4,5). Anhedonia is an important symptom of depres-
sion; it is also associated with excessive and uncontrolled
eating (6). This suggests that anhedonic individuals can
use foods to increase their level of pleasure.

In this study, it was aimed to determine the hedonic hun-
ger, anhedonia levels and chronotypes of adult individu-
als and to evaluate the relationship between them.

MATERIALS AND METHODS

This study was carried out on 402 participants between
the ages of 18-65 who voluntarily agreed to participa-
te in the study and studied or worked at izmir Bakircay
University between December 2020 and March 2021. The
sample size of the study was found to be at least 378 peop-
le with the G-Power power analysis program. Individuals
who received psychiatric treatment and/or medication,
and who took a special diet due to their illness were exc-
luded from the study. This research was carried out on-
line with “Google Forms” and the study started with the
approval of the “Informed Voluntary Consent Form for
Scientific Research”. In the first part of the questionnaire, a
guestionnaire consisting of 11 questions determining the

sociodemographic characteristics of the individuals par-
ticipating in the research was applied, and in the second
part, a questionnaire consisting of 6 questions to question
the nutritional habits of the individuals. In the third part of
the questionnaire, the short version of the International
Physical Activity Questionnaire (IPAQ) was used to deter-
mine the physical activity levels of individuals (7). In the
fourth part of the questionnaire, The Power of Food Scale
(PFS) was used to determine the hedonic hunger levels of
individuals (8). In the fifth part of the questionnaire, the
Morningness-Eveningness Questionnaire (MEQ) was used
to determine the chronotypes of individuals (9). Finally, in
the sixth part of the questionnaire, the Snaith-Hamilton
Pleasure Scale (SHAPS), which determines the anhedonia
levels according to the pleasure levels of the individu-
als, was used (10). In order to carry out the study, “Ethics
Committee Approval” was obtained from Acibadem
University and Acibadem Healthcare Institutions Medical
Research Ethics Committee (ATADEK) on 03.12.2020 with
the decision numbered as 2020/25-24. In addition, ins-
titutional permission was obtained from izmir Bakircay
University in order to collect the data of the research.

At the end of the research, the data obtained through the
questionnaire were evaluated in the Statistical Package
for the Social Sciences (SPSS) version 22.0 statistical pac-
kage program. Number, percentage, mean value and
standard deviation were used for descriptive statistics in
statistical analysis. Pearson Chi-Square, Mann-Whitney U,
Student t, One Way ANOVA analyzes were used to com-
pare the hedonic hunger, chronotype and anhedonia
status according to the sociodemographic characteristics,
chronic disease status, smoking, alcohol and dietary ha-
bits, and physical activity levels of the participants. If the
One Way ANOVA test statistic result was found to be sig-
nificant, the Post hoc test was used to identify the groups
that caused the difference. Pearson correlation analysis
was used to determine whether there was a relationship
between hedonic hunger and anhedonia and chronotype
status. In statistical analyses, p-values less than 0.05 were
considered significant.

RESULTS

Of the individuals participating in the research, 265
(65.9%) were female and 137 (34.1%) were male. The
mean age of the participants was 27.1 + 10.4 years. When
body mass indexes were evaluated according to the WHO
classification, 10.2% of the participants were underwe-
ight, 59.7% were normal, 23.6% were overweight and
6.5% were obese. In addition, 69.4% of the participants
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skip meals. Of the participants who skip meals, 62.7% do
not consume lunch, 33.7% do not consume morning me-
als and 3.6% do not consume evening meals. 87.1% of the
participants want to snack between meals. It was determi-
ned that the participants who consumed snacks preferred
mostly fruit with 51.1%, and dairy products such as milk,
yogurt, ayran and kefir the least with 0.6%. The mean MET
score of the participants was found to be 903.9 + 1495.4
MET-minutes, and 59.2% of the individuals were classified
as inactive, 33.3% as minimally active and 7.5% as very ac-
tive. (Table 1).

The relationship between hedonic hunger status of indivi-
duals and sex is given in Table 2. The rate of hedonic hun-
ger was observed to be higher in women (79.6%, n=211)
than in men (68.6%, n=94), and a statistically significant
difference was found between the groups (p=0.014).
When the relationship between the sex of the participants
and their anhedonia status is examined; it was observed
that the rate of being anhedonic was higher in males
(10.9%, n=15). A statistically significant difference was fo-
und between the groups (p=0.015) (Table 2).

The mean age of the participants without hedonic hunger
(31.9£12.4 years) compared to those with hedonic hunger
(25.6+9.2 years) (p=0.000); The mean age of the partici-
pants with morningness chronotype (31.9+1.2 years) was
significantly higher than the participants with middle and
eveningness chronotype (26.2+0.6 years, 23.8+0.9 years,
respectively) (p=0.000) (Table 3).

It was observed that the rate of weakness (underweight)
was higher in those with the eveningness type chronoty-
pe, and the obesity rate was higher in those with the mor-
ningness type chronotype, which is statistically significant
(p=0.003). It was observed that the rate of hedonic hunger
among the participants who had a snack between meals
was significantly higher than those who did not snack bet-
ween meals, and the rate of snacking between meals was
significantly higher in those with the eveningness type
chronotype than those with the middle and morningness
type chronotype; not shown in the tables (p=0.018).

The relationship between hedonic hunger and chronoty-
pe status of individuals is given in Table 4. It was observed
that there was a linear negative significant relationship
between the participants’ chronotype total score and he-
donic hunger total score (r=-0.238 p=0.000), and between
the chronotype total score and hedonic hunger subgroup

scores (Food Availability, Food Present, Food Tasted). (r=-
0.154, p=0.002; r=-0.218, p=0.000; r=-0.270, p=0.000).

There was no statistically significant relationship betwe-
en the participants’ hedonic hunger and anhedonia; not
shown in the tables (p>0.05). No statistically significant
correlation was found between the anhedonia status and
chronotypes of the participants, it was not shown in the
tables (p>0.05).

DISCUSSION

In our study, 65.9% of the participants were women and
34.1% were men. In similar studies on chronotype, hedo-
nic hunger and/or anhedonia, female participants were
more common than male participants, as in our study
(11-12). Of the individuals participating in our study,
10.2% were underweight, 59.7% were normal, 23.6%
were slightly overweight and 6.5% were obese. In a study
on chronotype, eating behavior and depression, it was
determined that 12% of individuals were underweight,
68.2% were normal, 15.7% were slightly obese and 3.9%
were obese and the body mass index distributions of this
study are similar to the distribution in our study (13). In
our study, 69.4% of the participants skipped meals. In
Sarahman’s study on hedonic hunger, similar to our study,
most of the participants (73.7%) skip meals (14).

It is thought that many factors such as age, sex and BMI
may affect hedonic hunger (11-14). In our study, hedonic
hunger was observed in 79.6% of women and 68.6% of
men. The rate of hedonic hunger was higher in female
participants, and the difference between hedonic hun-
ger states by sex was statistically significant. In studies,
hedonic hunger was found to be higher in women than
in men, and this difference between the sexes was found
to be statistically significant (27,28). In a study conducted
by Lowe et al. with 466 university students between the
ages of 18-42, it was found that the mean PFS score was
higher in women than in men, albeit with a small differen-
ce, but this difference between them was not statistically
significant (15). In a study by Schiiz et al. examining the
eating habits of 53 participants aged 18-60 through social
media advertisements, the PFS scores were found to be
slightly higher in women than in men, but this difference
was not statistically significant (17). When all these studi-
es are examined, it can be seen that women have more
hedonic hunger than men. Although the levels of estradi-
ol, which is one of the sex hormones that are effective on
the homeostatic control of nutrition, are higher in women
than in men and provide partially less hunger and longer
satiety, women may be more affected by environmental
food cues because of higher hedonic hunger levels in wo-
men (17).
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Table 1. Sociodemographic Characteristics, Nutritional Habits and Physical Activity (n=402)

= Participants
Age (vears) X+S55 "7 1+ 104
n b

Sex
Woman 265 65.9
Man 137 34.1
Body Mass Index
< 18.5 kg/m* underweight 41 10.2
18.5-24.9 kg/m? normal 240 59.7
25-29.9 kg/m® overweight 95 236
> 30 kg/m? obese 26 6.5
Meal Skip Status
Yes 279 69.4
No 123 30.6
‘Which Meal is Skipped the Most?
Breakfast 04 33.7
Lunch 175 62.7
Dinner 10 3.6
Between-Meal Snack Status
Yes 350 87.1
No 52 12.9
Snacks
Fruits 179 51.1
Biscuits, Crackers, etc. 116 33.1
Wafers, Chocolate, etc. 157 449
Confectionery 50 14.3
Cheese-bread-style snacks 61 17.4
Nuts 154 44
Hot beverages such as tea, coffee. 4 1.1
Herbal tea
Dairy products such as milk, yogurt. 2 0.6
Ayran, kefir

Total MET Score X+SS 903.9£1495 4

n 00

Physical Activity Level

Inactive 238 59.2

Minimal Active 134 333

Very Active 30 7.5
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Table 2. Relationship between Hedonic Hunger and Anhedonia Conditions and Sex

Women Men
n (%) n (%) p

Hedonic Hunger 0.014*
Available 211 (%79.6) 94(%68.6)

None 54 (%20.4) 43(31.4)

Anhedonia 0.015*%*
Not anhedonic 253 (%95.5) 12 (%4.5)

Anhedonic 122 (%89.1) 15 (%10.9)

* Pearson Chi-Square test was used. The column percentage 1s taken.

** Pearson Chi-Square test was used. Row percentage is taken.

Table 3. Relationship between Hedonic Hunger and Chronotype Conditions and Age

Age (years) X£SS P
Hedonic Hunger 0.000*
Available 25.6+£9.2
None 31.9£12.4
Chronotype 0.000%
Morningness 31.9+1.2
Middle Type 26.2+0.6
Eveningness 23.84+0.9

* One Way Anova test was used.

Table 4. The Relationship between Hedonic Hunger and Chronotype Status of Participants

Chronotype Total Score

r P
Hedonic Hunger Total Score -0.238 0.000
Hedonic Hunger Subgroup 1: Food Availability -0.154 0.002
Hedonic Hunger Subgroup 2: Food Present -0.218 0.000
Hedonic Hunger Subgroup 3: Food Tasted -0.270 0.000

* Pearson correlation analysis was used.
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In the Turkish adaptation study of the Snaith Hamilton
Pleasure Scale Clinician Administered Form (SHAPS-C),
no difference was found in the total scores of the scale
according to sex (33). Again, in a study conducted with
697 adult participants between the ages of 18-82, no re-
lationship was found between the level of anhedonia and
sex (34). In another study examining the participants in
three groups as non-anhedonic, acute anhedonic and
chronic anhedonic, no difference was found between the
groups in the levels of anhedonia according to sex (35). In
the development study of the Snaith-Hamilton Pleasure
Scale, no significant relationship was found between sca-
le scores and sex (18). In the Chinese adaptation study of
the Snaith-Hamilton Pleasure Scale by Zhang et al.,, men
in the healthy group were found to be more anhedonic
than women (19). In this study, too, in support of Zhang et
al.and Yang et al. (18,19), the rate of being anhedonic was
higher in men (10.9%) compared to women (4.5%), and a
statistically significant difference was found between the
level of satisfaction by sex.

In some studies, hedonic hunger is higher in the younger
age group than in the older age group, and this differen-
ce is statistically significant (2,14). In our study, the mean
age of individuals with hedonic hunger was 25.6+9.2 ye-
ars, and the mean age of those without hedonic hunger
was 31.9+12.4 years. The mean age of those with hedonic
hunger was lower than those without hedonic hunger,
and this difference was statistically significant. In a study
conducted by Kremer et al. on 46 elderly and 36 young
individuals, losses in taste-smell and sensitivity to trige-
minal stimuli, as well as reductions in chewing efficiency
were observed in the elderly compared to young people
on average. In addition, it has been determined that ad-
ding a flavor enhancer, texture change and irritant nutri-
ent in the elderly causes an increase in food liking (20).
When all these are examined, it is thought that hedonic
hunger may decrease due to loss of taste and smell as age
progresses.

In a population-based study investigating health beha-
viors, health-related quality of life, and sleep across chro-
notypes, subjects with the eveningness chronotype were
significantly younger than 2,976 participants (21). Many
studies support that those with the eveningness chro-
notype are younger individuals (5,22,23). In this study,
supporting the literature, the mean age of the partici-
pants with morningness chronotype was found to be
significantly higher than the participants with the middle
and eveningness chronotype, and a statistically signifi-
cant difference was found between the groups in terms of

the mean age of the participants.. However, there are dif-
ferent results in the literature. In some studies conducted
on university students, no significant difference was ob-
served between age and chronotype (24,25). The reason
why these studies are different from our study and other
studies supporting our study may be that they were con-
ducted on individuals from the same age group.

In a study evaluating the differences in BMI and eating be-
haviors of obese and overweight individuals with and wit-
hout anhedonic during an intervention study for weight
loss, anhedonia was associated with uncontrolled eating,
emotional eating, and overeating (6). Again, in a study by
Davis et al., it was found that individuals with anhedonia
may try to use foods to increase their level of pleasure
(26). In a study conducted on rats and mice, it has been fo-
und that those exposed to a high-fat diet have depression
with more anhedonia, the elimination of these foods inc-
reases stress, and the tendency to high-fat foods increases
with increasing stress, so this situation is a vicious circle
(27). In this study, a linear positive relationship was obser-
ved between hedonic hunger and anhedonia status, and
it was determined that those with high hedonic hunger
levels were more prone to being anhedonic. However, this
situation is not statistically significant. There are some stu-
dies in the literature that show the opposite of all these
studies. In a study conducted in adolescents, low levels of
anhedonia were associated with an increase in hedonic
hunger (11). The reason why these studies differ from the
general literature may be that they were conducted on
mice, rats or individuals of different age groups.

In a study conducted on a large sample, it was found that
individuals with the eveningness chronotype had 1.3 ti-
mes higher rate of stress-related eating and had more
difficulty in controlling the amount of food eaten (54).
A study on rats reported that sucrose uptake and prefe-
rence were rhythmic, with higher intake at night. It has
also been shown that hedonic feeding behaviors can be
controlled by brain circadian clocks (28). When this study
was compared with similar studies in the literature, it was
observed that there was a linear negative correlation bet-
ween hedonic hunger and chronotype status, and it was
determined that individuals with high hedonic hunger le-
vels were prone to eveningness.

In a study conducted by Maukonen et al. in 1097 adults
with a 7-year follow-up period, it was determined that
evening-hungry individuals are more prone to depressi-
on (29). In a study with a large sample, a relationship was
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determined between having an eveningness chronotype
and severe depressive symptoms (30). In a meta-analysis
by Au et al., being coast to the eveningness chronotype
was found to be associated with severe mood symptoms
(5). In this study, in accordance with the literature, it was
observed that there was a linear negative relationship
between anhedonia status and chronotype status, and it
was determined that individuals with high anhedonia le-
vels were prone to eveningness. However, this situation is
not statistically significant.

CONCLUSION

In this study, which was conducted to evaluate the relati-
onship between adult individuals by determining hedo-
nic hunger, anhedonia levels and chronotypes; it was de-
termined that hedonic hunger and chronotype were af-
fected by each other, but chronotype and hedonic hunger
were not associated with anhedonia. Relationship betwe-
en anhedonia, chronotype and hedonic hunger, which is
one of the main criteria of depression, was investigated,
but no relationship was found between anhedonia and
these factors, except for the relationship between chro-
notype and hedonic hunger. In future studies, not only
anhedonia but also major depression can be discussed in
all its lines and its relationship with hedonic hunger and
chronotype can be examined again.

Limitations of this study; due to the Covid-19 epidemic,
it may be that the anthropometric measurements of the
study were accepted according to the declaration and
carried out in a limited universe.
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