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Abstract 

There is not a region in the world untouched by the obesity epidemic. Once just a problem of 
wealthy nations, obesity now impacts countries at all economic levels. The night-eating syndrome 
(NES) consists of evening hyperphagia or nocturnal eating. However, it is not consistently related 
to elevated BMI and physical activity (Nolan et al., 2012). We have evidence that the prevalence 
of NES is higher among overweight-related people, than in a general community. Nevertheless, 
the exact relationship between this syndrome, physical activity and obesity remains unclear. The 
reasons for the discrepancies found in the literature include varying diagnostic criteria and a wide 
range of study population characteristics. The aim of our cross sectional study, that is part of 
VEGA project “Selected risk factors of obesity and its prevention by physical activity” 
No.1/1343/12, was to investigate the relationship between the night-eating pattern, physical activi-
ty (PA) and BMI on a sample of university freshmen and fresh-women (774 males / 1142 females) 
with a mean age of 21,46 years (SD= 2.33).We found positive association between eating late, 
physical activity and BMI. However, we recognized some differences between sexes in physical 
activity and eating habits. 
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Introduction 

The night-eating syndrome (NES) was first described as consisting of morn-
ing anorexia, and its onset was related to a stressful event (Stunkard et al., 1955). 
The feature of nocturnal awakening to eat was later added to the description 
(Birketvedt et al., 1999). The defining symptoms appear to be evening hyper-
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phagia or nocturnal ingestion (Allison et al., 2009). NES has been linked to ele-
vated body mass index (BMI) (Aronoff et al., 2001, Stunkard et al., 1955). Much 
more so in clinical populations than in epidemiological studies (Allison et al., 
2008). No sex differences have been associated with NES (Striegel – Moore et 
al., 2009). Only a few studies have been conducted examining the presence of 
NES among university students, a population in which stress and anxiety levels 
tend to be high (Brougham et al., 2009). NES appears to be more prevalent in 
young adults (18–30 years old) than in older adults (Striegel et al., 2006). Thus, 
studying NES in university students is appropriate and informative.  

Worldwide the rate of obesity has nearly doubled since 1980, with just over 
200 million adult men and just under 300 million adult women obese. Obesity 
rates have been steadily rising in children, too. In 2010, 43 million young people 
were overweight or obese, a 60 percent increase in comparison to 1990. These 
jumps in obesity rates show no sign of stopping without dedicated efforts to 
combat the epidemic (DGAC, 2010., Zusková et al., 1999). There is some evi-
dence that skipping breakfast and eating late at night increases the risk of weight 
gain and obesity, though the evidence is stronger in children, especially teens, than 
it is in adults (DGAC, 2010). Meal frequency and snacking have increased over 
the past 30 years in the United States on average 27 percent (Popkin et al., 2010). 

We have to understand, that genetic changes are unlikely to explain the rapid 
spread of obesity around the globe. That is because the “gene pool”, the frequency 
of different genes across a population, remains fairly stable for many generations. It 
takes long time for new mutations or polymorphisms to spread. So if our genes have 
stayed largely the same, what has changed over the past 40 years of rising obesity 
rates? Our environment has changed the most, physical, social, political, and eco-
nomical surroundings that influence how much we eat and how active we are. Envi-
ronment changes that make it easier for people to overeat, and harder for people to 
get enough physical activity, have played the key role in triggering off the recent 
surge of overweight and obesity (Qi L et al. 2008., WHO, 2012). 

However, the role of physical activity in preventing obesity during adoles-
cence remains unknown. Furthermore, the contribution of physical activity level 
to adolescent adiposity requires clarification, although there is compelling evi-
dence indicating that physical activity is associated with numerous health bene-
fits in children and adolescents (Ruiz et al., 2009, Srdic, 2012). 

Objective 

In our paper we analyze if there is any connection between the night-eating 
syndrome, physical activity and BMI in university freshmen. We hypothesize 
that in both sexes, there is association between increased BMI and dinner pat-
tern, BMI and dinner time, PA and dinner pattern and PA and dinner time.  
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Research method 

This study was part of VEGA project undertaken by the Pavol Jozef Šafarik 
University in Košice in the years 2012–2014. Our focus group convenience 
sample, involved n =1142 fresh-women and n=774  freshmen, mean age 21,46 
(SD 2,33). From our all-embracing (quality of life) survey we form brief, re-
search designed questionnaire that was used to compare night eating habits to 
the physical activity pattern and BMI (weight was measured by Omron BF11, 
accuracy +/  3,-5%). Night-eating habits were assessed with two questions “Do 
you eat dinner every day?” using a 4-point response format (yes, mostly yes, 
mostly no, no) , and “How many hours before you go to sleep do you eat?” with 
5-point response format (1 hour, 2 hours, 3 hours, 4 and more hours, I do not eat 
dinner). 

Participation in physical activity was assessed with one question “What is 
your overall physical activity” (work in the garden, at home, at school, games, 
exercise etc.)?” used up a 5-point response format (other, minimal, insufficient, 
adequate, excessive). For statistical analysis we used Wilcoxon Rank Sum Test 
and Chi square. For a better overview – we used percentile tables. Differences 
were considered significant at (p<0.05). 

Results 

When comparing both sexes we found differences in BMI values ( -squared 
101,-36 at p<0,05), male BMI average was 23,79 (SD= 3,80), and 21, 77  
(SD=3,55) for females, respectively. We found significant relationship between 
BMI values and the eating pattern of freshmen at night. X-squared =22.49,  
df =6, p <0.01 presented in Contingency Table 1. The same relationship was 
found when we compared time of eating dinner and BMI. X-squared=29.27,  
df =8, p <0.01 in Tab. 2. 

The presented results apply to both genders.  

Tab. 1. Dinner pattern and BMI in both genders (%) 

BMI 
Do you eat dinner every day? 

1 2 3 4 

Overweight 21,2 19,8 26,8 17,7 

Optimal weight 66,2 72,8 65,2 72,5 

Underweight  12,5 7,4 8,0 9,7 

Legend: 1 – yes, 2 – mostly yes, 3 – mostly no, 4 – no 
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Tab. 2. Dinner time and BMI in both genders (%) 

BMI 
How many hours before you go to sleep do you eat? 

1 2 3 4 5 

Overweight  20,7 19,3 20,1 20,8 27,4 

Optimal weight 69 67,5 68,3 73,7 65 

Underweight 10,3 13,1 11,6 5,5 7,6 

Legend: 1 – one hour, 2 – two hours, 3 – three hours, 4 – four and more hours, 5 – don’t eat supper 

Similarly to the previous contingency table we found connection between 
PA and dinner pattern in both genders (X-squared= 31.72, df =9, p <0.01 pre-
sented in Table 3). We assume that adequate physical activity is relevant to the 
diverse eating pattern.  

Tab. 3. Physical activity and dinner pattern in both genders (%) 

Physical activity 
Do you eat dinner every day? 

1 2 3 4 

Other 1,2 0,5 0,1 0,7 

Minimum 15 5,9 7,3 4,5 

Insufficient 21,2 17,3 20 16,9 

Adequate 57,5 65,8 65 65 

Excessive 5 10,4 7,5 12,9 

Legend: 1 – yes, 2 – mostly yes, 3 – mostly no, 4 – no 

When we looked at PA and dinner time we found no association (X-squared=
41.77, df =12, p >0,05 in Tab. 4). Most of the students of both genders claim 
adequate participation in PA, but at the same time their eating times does not co-
incide with participation in PA. In that respect we did not confirm our presump-
tion.  

Tab. 4. Physical activity and dinner time in both genders (%) 

Physical activity 
How many hours before you go to sleep do you eat? 

1 2 3 4 5 

Other 0 0,4 0,5 0,6 0,3 

Minimum 19 8,8 6,6 5,1 3,8 

Insufficient 13,8 17,5 20,3 19 15,7 

Adequate 56,9 58,4 61,2 67,7 71 

Excessive 10,3 15 11,4 7,7 9,2 

Legend: 1 – one hour, 2 – two hours, 3 – three hours, 4 – four and more hours, 5 – don’t eat supper 
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When comparing BMI, dinner pattern and dinner time, distinctions were not 
found in between genders . However, when comparing PA, dinner pattern and 
PA and dinner time, within genders we found differences presented in Tables 5.–8. 
More specifically in tab. 5. revealing gender differences – PA and dinner time in 
females, X-squared =25.60, df =12, p<0.01. versus the male data presented in 
Tab. 6. X-squared=14.47, df=9, p>0.05. Similarly, between PA and dinner pattern 
we found differences presented in Tab. 7. Female sample, X-squared=14.77, df =9, 
p >0.05 versus Tab. 8. male sample X-squared=25.34, df =6, p <0.01.  

Tab. 5. Physical activity and dinner time in females only (%) 

Physical activity 
How many hours before you go to sleep do you eat? 

1 2 3 4 5 

Other 0 0 25 75 0 

Minimum 6 19 27,4 33,3 14,3 

Insufficient 2,1 11 30,4 38,8 17,7 

Adequate 3,1 8,5 24,1 38,2 26,1 

Excessive 4,8 14,3 19 36,5 25,4 

Legend: 1 – yes, 2 – mostly yes, 3 – mostly no, 4 – no 

Tab. 6. Physical activity and dinner time in males only (%) 

Physical activity 
How many hours before you go to sleep do you eat? 

1 2 3 4 5 

Other 0 0,6 0,7 0,5 1 

Minimum 27,3 5 5,1 2,3 2 

Insufficient 13,6 13,8 15,4 14,6 15,7 

Adequate 45,5 60,4 59,6 70,3 63,7 

Excessive 13,6 20,1 19,1 12,3 17,6 

Legend: 1 – one hour, 2 – two hours, 3 – three hours, 4 – four and more hours, 5 – don’t eat supper 

Tab. 7. Physical activity and dinner pattern in females only (%) 

Physical activity 
Do you eat dinner every day? 

1 2 3 4 

Other 0 0,7 0,2 0,5 

Minimum 10,3 5,3 8,9 5,9 

Insufficient 24,1 15,9 21,9 20,7 

Adequate 62,1 67,5 64,3 68,1 

Excessive 3,4 10,6 4,7 4,9 

Legend: 1 – yes, 2 – mostly yes, 3 – mostly no, 4 – no 
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Tab. 8. Physical activity and dinner pattern in males only (%) 

Physical activity 
Do you eat dinner every day? 

1 2 3 4 

Other 4,5 0 0 0,9 

Minimum 27,3 7,8 4,1 3,3 

Insufficient 13,6 21,6 16,1 13,5 

Adequate 45,5 60,8 66,5 62,1 

Excessive 9,1 9,8 13,2 20,3 

Legend: 1 – yes, 2 – mostly yes, 3 – mostly no, 4 – no 

Discussion 

The presented BMI values were concurrent with some studies done in Slo-
vakia (Hr ka et al., 2011). Higher BMI and lower participation in PA was simi-
lar to what has been reported in similar studies (Cepková, 2010, Fe , 2010, 
PHAC, 2011., Zusková et al., 2012). The beneficial effects of PA on health are 
well-known and firmly established, however few meet the current PA recom-
mendations. It is now appreciated that individuals face considerable barriers 
when changing complex behaviours  such as PA. In terms of prevention, it is 
crucial to get involved early (Pullmannová, Švedová, 2010). It is well estab-
lished that theoretically informed interventions are imperative for successful PA 
promotion. Nowadays, we are faced with the daunting task of relying upon de-
tailed cross-sectional evidence to develop and test hypothesis in order to enhance 
further understanding of the determinants of PA. At the present, PA research is 
at a stage where focus is shifted towards improving our understanding of com-
plex behaviours through application of comprehensive ecological intervention. 
More specifically, only a few studies have been conducted on the presence of 
NES in college students. The population in which stress and anxiety levels tend 
to be high and in which sleep disturbances and late night eating are more preva-
lent than in the general population (Brougham et al., 2009). 

Our findings indicate the possibility that eating habits of female students de-
pend more on the time of having supper than on eating dinner altogether. This 
argument was supported by the BMI measures that were lower in the female 
than in the male sample group. It is possible that physical activity plays a sig-
nificant role in maintaining BMI, an assertion that was demonstrated by female 
BMI measures. There is some evidence that skipping breakfast and eating late at 
night increases the risk of weight gain and obesity, though the evidence is 
stronger in children, especially teens, than it is in adults (DGAC, 2010). 

Lastly, the lack of relationship between BMI and the eating pattern in the 
female sample may be due to the relatively young age of the participants, their 
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busy schedule at school, etc. All the above mentioned factors can, to a certain 
extent, exert influence on our behaviour that consequently makes it more difficult to 
find the exact factors influencing our biological, psychological and social conduct. 

Our study exhibits some limitations. Physical activity estimated from ques-
tionnaires and body mass index are the most frequently used measures. Despite 
the feasibility of using these approaches in epidemiological studies, significant 
ceiling effect is evident. Questionnaires are subjective and adolescents may not 
report physical activity level accurately. Furthermore, BMI is not an accurate 
measure of fatness for adolescents, as it is also associated with the lean mass. 
Hence, in our study, there may arise a bias from its longitudinal association with 
physical activity level. However, the main limitations of our study relate to lack 
of validity in measuring physical activity, night-eating syndrome and BMI. Sev-
eral cross-sectional studies have addressed this issue. Nevertheless, their results 
are conflicting (Reichert et al., 2009).  

Conclusion  

Night eating has been associated with higher BMI, more so in clinical popu-
lations than in epidemiological studies. We observed association between dinner 
time, dinner pattern and BMI. However, we revealed some differences within 
genders in PA dinner time and PA and dinner pattern. In details between BMI 
and dinner pattern and BMI and dinner time we confirm our hypothesis in both 
genders. We did not confirm our hypothesis concerning comparison of PA and 
dinner time factor in male and female sample groups. Similarly, we confirm our 
hypothesis between PA and dinner pattern in the male but not in the female 
sample group. The findings are not conclusive by any means. The study was not 
designed to analyze the data in depth. The design of our study does not allow for 
establishing any causal relations. On the grounds of our findings, we can con-
clude that PA has its substantiation in maintaining healthy weight in young co-
horts. Our ambition is to replicate our investigation in a couple of years in order 
to get some more insight into the complex relationship that PA, night eating and 
BMI represent. At last, physical activity, and eating habits, represent a complex 
behaviour that is influenced by personal motivation, general health, genetic fac-
tors, and the social and physical environment in which we live. These factors 
undoubtedly exert an influence on the propensity to engage in certain behaviour. 
Further studies are needed in order to generate evidence based recommendations 
to focus our attention to the right direction. 
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Streszczenie 

Zespó  nocnego od ywiania, aktywno  fizyczna i BMI  

studentów wy szej uczelni 

Wszystkie regiony wiata s  dotkni te przez epidemi  oty o ci. Do niedawna problem ten do-
tyczy  jedynie krajów rozwini tych gospodarczo, teraz równie  problem maj  kraje mniej rozwi-
ni te i s abo rozwini te gospodarczo. Zespó  nocnego jedzenia (zespó  od ywiania nocnego NES – 
night eating syndrom) obejmuje pó ne (hyperfagie) i nocne jedzenie. Istniej  ró ne pogl dy na 
temat zwi zku pomi dzy NES a wzrostem wska nika masy cia a i aktywno ci  fizyczn , a zale -
no ci opisywane w literaturze s  niejednoznaczne (Nolan i in., 2012). Mamy dowody, aby twier-
dzi , e wyst powanie NES jest bardziej widoczne u osób z wi ksz  nadwag  ni  u pozosta ej po-
pulacji. Jednak dok adny zwi zek pomi dzy NES i aktywno ci  fizyczn  i oty o ci  pozostaje nie-
okre lony. Powodem tej rozbie no ci wyników bada  s  ró ne kryteria diagnostyczne, jak równie  
ró norodno  badanej populacji. Celem naszego przekrojowego badania, które jest cz ci  projek-
tu VEGA „wybrane czynniki ryzykowych faktorów oty o ci i jej profilaktyka aktywno ci  fizycz-
n ” No.1/1343/12, by o zbadanie relacji mi dzy NES, aktywno ci  fizyczn  i BMI studentów (774 
m czyzn / 1142 kobiet) ze redni  wieku 21,46 lat (zakres= 2,33). Stwierdzili my pozytywny 
zwi zek mi dzy NES, aktywno ci  fizyczn  i BMI. Z drugiej strony, zaobserwowali my ró nice 
mi dzy p ciami, NES i aktywno ci  fizyczn .  

S owa kluczowe: nadwaga, doros o  , studenci, jedzenie w nocy, tkanka t uszczowa. 


