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 abstract
 context. The socio-economic and medical burden of 
obesity represents a continuous challenge for both developing 
and developed countries. For Romania, the available data on 
the eating patterns, behavior and other components of lifestyle 
are scarce. 
 Objective. The objective of this study was to assess the 
prevalence of overweight and obesity in the Romanian general 
population and to identify lifestyle patterns characteristic 
for the Romanian population in terms of eating patterns and 
physical activity. 
 design. Cross-sectional, epidemiologic, multicenter 
non-interventional study 
 subjects and methods. Between January 2014 and 
August 2014 were enrolled 2128 adults by 8 investigators spread 
in the main historical regions of Romania. The following data: 
demographic, anthropometric, employment status, education, 
family history, personal medical history, information on the 
lifestyle and eating habits. 
 results. The final population included in the 
analysis presented here consisted of 2103 participants with no 
missing information on height and weight. The prevalence of 
overweight and obesity was 31.1% and 21.3%, respectively. 
The prevalence of obesity was 9.9% in the 18-39 years age 
group, 30.1% in the 40-59 years age group, 41.6% in the 60-
79 years age group and 24.1% in the ≥80 years age group (p 
<0.001). Irregular meals together with eating while watching 
TV were the most frequent unhealthy eating habits of the 
participants. 
 conclusions. We found a high prevalence of 
overweight and obesity among the participants enrolled. Our 
study has important implications for increasing the knowledge 
on the prevalence of overweight and obesity in Romania and 
associated lifestyle habits.

 Key words: overweight, obesity, prevalence, 
lifestyle.

intrOductiOn

 Obesity represents a major health issue 
worldwide, the World Health Organization estimating 
that 502 million persons over 20 years of age were 
obese in 2008 (1,2). Additionally, it was reported that 
the prevalence of obesity increased from 5% for men 
and 8% for women in 1980 to 10% for men and 14% for 
women in 2008 (1, 2). It was estimated that each year 2.8 
million deaths are associated with overweight or obesity 
(2). The prevalence of overweight and obesity varies 
between world regions and countries, but also within the 
same country. For countries, the prevalence increases in 
parallel with income reaching the highest level in upper-
middle-income ones. Within the same country, it has 
been shown that an inverse relationship exists between 
the socio-economic and educational levels on the one 
side and the prevalence of overweight and obesity on the 
other (2-8), while in medium- and low-income countries 
the relationship is positive, the body-mass index (BMI) 
increasing with the level of socio-economic status (2).
The burden of obesity represents a continuous medical, 
financial, social and political challenge for both 
developing and developed countries. It has been long 
accepted that an increased weight is associated with an 
increased risk of coronary heart disease, ischemic stroke 
and type 2 diabetes mellitus, and that this risk increases 
in parallel with the BMI (9). Additionally, the presence 
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of overweight and obesity has been associated with an 
increased risk for breast, colon/rectum, endometrium, 
kidney, oesophagus and pancreatic cancer (9, 10). 
 For Romania, the available epidemiological data 
estimate a prevalence of overweight to be 30 – 36% of 
the adult population and the prevalence of obesity to be 
of 20 – 25% (11, 12), but the available data on the eating 
patterns, behavior and other components of lifestyle are 
scarce and they have been analyzed only in populations 
limited to several areas and without a confirmation at the 
national level (13). 
 In this context, we designed the study presented 
here with the aim to evaluate the prevalence of overweight 
and obesity in Romanian adults and to identify the 
risk factors associated with an increased BMI in this 
population. 

methOds 

 Study design and population
 This cross-sectional, epidemiologic, multicenter 
non-interventional study was conducted from January 
2014 until August 2014 in 8 study centers spread in 
the main historical regions of Romania: Banat, Crisana 
and Transylvania (participating centers: Cluj-Napoca, 
Oradea and Timisoara), Moldavia (participating centers: 
Iasi, Suceava and Galati), and Muntenia and Oltenia 
(participating centers: Bucharest and Targu Jiu). Each 
participating investigator was to collaborate with their 
resident physicians and students who were asked to apply 
the questionnaires in their home towns or in different 
institutions. This approach was recommended in order 
avoid the inclusion of only those participants who 
address for a medical appointment in outpatient clinics. 
Additionally, this approach was chosen with the aim 
of also enrolling participants who do not have a family 
physician or do not have health insurance. 
 For eligible participants (Adults >18 years of 
age), the investigators were asked to collect the following 
data using a standardized working sheet: demographic, 
anthropometric, employment status, education, family 
history, personal medical history, information on the 
lifestyle and eating habits. 

 Anthropometric data and socio-economic status
 Each participant’s height and weight were 
measured by the investigators. Body weight was measured 
using a portable weighing scale . with participants lightly 
dressed and without shoes. The BMI was calculated with 
the formula weight (kg)/[height (m2)]. Based on the BMI 
values, participants were classified as having a normal 

weight if their BMI was <25 kg/m2, overweight if their 
BMI was between 25 and 29.99 kg/m2 or obese if their 
BMI was ≥30 kg/m2. Because underweight (BMI <18.5 
kg/m2) participants represented a small proportion of the 
overall sample, they were combined with participants in 
the normal weight category.
 Waist circumference was measured by the 
investigators using a non-stretchable tape at the midway 
between the tenth rib and the iliac crest at the end of a 
normal breath. Each person’s education and employment 
status were collected and used as measures of socio-
economic status. Data on birth weight, previous diets, 
overall health (self-rated), the weight of parents and 
siblings (self-rated as small, medium, high), and medical 
history were also collected.

 Lifestyle 
 Lifestyle and food habit data were collected 
using a 24h food recall diary and a questionnaire designed 
to evaluate lifestyle risk factors for obesity. Physical 
activity was assessed using a part of the Global Physical 
Activity Questionnaire (World Health Organization) and 
the food frequency several questions from the Nurses 
Health Questionnaire (14, 15). Both were conceptually 
translated in the Romanian language, were adapted and 
were validated. Additionally we added questions aiming 
to better evaluate the lifestyle of the participants. 
 The Global Physical Activity questionnaire 
consists of 16 questions assessing the intensity, duration, 
and frequency of the physical activities in 3 domains in 
which it is performed (occupational physical activity, 
transport-related physical activity, and physical activity 
during discretionary or leisure time) (14). In our study 
we used only 9 questions evaluating the professional 
and leisure-time physical activities: “Does your work 
involve vigorous-intensity activity that causes large 
increases in breathing or heart rate like for at least 10 
minutes continuously?”; “In a typical week, on how 
many days do you do vigorous-intensity activities as 
part of your work?”; “Does your work involve moderate-
intensity activity that causes small increases in breathing 
or heart rate such as brisk walking for at least 10 minutes 
continuously?”; “In a typical week, on how many days 
do you do moderate-intensity activities as part of your 
work?”; “Do you do any vigorous-intensity sports, 
fitness or recreational (leisure) activities that cause 
large increases in breathing or heart rate like [running 
or football,] for at least 10 minutes continuously?”; “In 
a typical week, on how many days do you do vigorous-
intensity sports, fitness or recreational activities?”;  
“Do you do any moderate-intensity sports, fitness 
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or recreational activities that cause a small increase 
in breathing or heart rate such as brisk walking, 
cycling, swimming, volleyball for at least 10 minutes 
continuously?”; “In a typical week, on how many 
days do you do moderate-intensity sports, fitness or 
recreational activities?”; “How much time do you usually 
spend sitting or reclining on a typical day (sitting at a 
desk, reading, watching television, using a computer, 
travelling by car, train, or knitting, but do not include 
time spent sleeping)?”
 For the evaluation of lifestyle habits we have 
also added the following questions: “How many hours 
do you sleep each night?”; “Do you smoke?”; “Have you 
ceased smoking in the past 2 years?”; “Do you consider 
that you are stressed?”.
 The dietary habits were assessed using 16 
questions developed for this study: “Do you eat 3 meals/
day?”; “Do you have snacks between meals?”; “Which is 
the most consistent meal you eat?”; “Do you eat breakfast 
every day?”; “Do you eat large meals after 21:00 pm?”; 
“Do you know the number of calories you eat/day?”; 
“What quantity of liquids do you drink/day?”; “What 
type of liquids do you prefer?”; “What type of liquids 
do you prefer when you are thirsty?”; “If you prefer 
sweetened carbonated drinks, what do you appreciate in 
these?”; “How many teaspoons of sugar do you add in 
drinks and food every day (for example in tea, coffee, 
milk, yogurt; fruit juices, lemonade)?”; “Do you wake up 
during nights for eating?”; “If YES, on how many nights 
per week?”; “Do you eat large quantities of food less than 
2 hours following another consumption of large quantity 
of food and although you feel satiated?”; “If YES, do 
you feel guilty for eating large amounts of food?”; “Do 
you eat while watching TV, being on the computer or 
reading?”. Additionally, for assessing the dietary intake 
we used a semi quantitative food frequency questionnaire 
(questions from the Nurses Health Study). These 
questions aimed to assess the consumption of beverages, 
bread, cereals, pasta, eggs, meat, fish, milk and dairy 
products; sweets, snacks, cooked food; vegetables; 
fruits, fried food, the type of fat used for cooking, as 
well as fast-food consumption. It covered the previous 
12 months and comprised 87 food items and beverage 
categories. For each item, the questionnaire offered nine 
frequency response options, ranging from “never” to “6 
or more times per day”.
 Written informed consent was obtained from 
all participants prior to conducting any study-related 
procedures. The study was conducted in accordance with 
the Good Clinical Practice guidelines, the Declaration of 
Helsinki and local laws and regulations. All study-related 

documents were approved by the National Bioethics 
Committee for Medicine and Medical Devices.

 Study Objectives
 Primary objective
 The primary objective of this study was to 
assess the prevalence of overweight and obesity in the 
Romanian general population.
 Secondary objectives
 The secondary objectives included: the 
identification of lifestyle patterns characteristic for 
the Romanian population in terms of eating patterns 
and physical activity; the identification of possible 
relationships between an unhealthy lifestyle (hypercaloric 
diet, excess intake of saturated and trans fats, excess 
intake of sugar, a sedentary lifestyle, smoking, stress) and 
obesity; the assessment of potential correlations between 
educational attainment, profession, income and obesity 
in the Romanian general population; the assessment of 
the differences between different regions of the country 
in terms of the prevalence of overweight and obesity and 
of lifestyle.

 Statistical analysis
 For the sample size calculation, based on 
previous studies, it was estimated that the prevalence of 
obesity in the Romanian general population is around 
24%. Considering a 95% confidence interval and a 5% 
precision level, a sample size of 2100 participants would 
be needed. In order to ensure representativity of each 
historical region, each center was required to enroll a 
minimum of 262 participants. The sample size calculation 
was done using the formula where ε% represents the error 
and which was set to 5% for this study, and f represents 
the estimated frequency. 

 Quantitative variables were described using 
the mean and standard deviation. Frequency tables, 
contingency tables and graphics were used for the 
description of the qualitative variables. To compare 
the observed distribution of variables between different 
groups were applied the Chi2 test, the Chi2 test with the 
Yates correction, the Chi2 test with the Mantel-Haenszel 
correction and the Fisher exact test.
 Means were compared using the “t” test for 
independent samples or variance analysis ANOVA.

n=z2

1- a
2

(l - f)
ε2 f
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results

 We received 2128 completed questionnaires. Of 
these, 25 had missing data on weight or height and were 
removed from the analysis of the prevalence of obesity.
The final population included in the analysis presented 
here consisted of 2103 participants with a mean age of 
41.5 years and with a mean BMI of 29.9 kg/m2 (range: 
15.2 to 57.8 kg/m2). 61.9% of the participants were 
women and 72.8% were from an urban area (Table 1).

 Prevalence of overweight and obesity
 In our study sample, 1001 (47.6%) persons had 
a BMI <25kg/m2. The prevalence of overweight and 
obesity was 31.1% (654 participants) and 21.3% (448 
participants), respectively (Fig. 1). The prevalence of 
both overweight and obesity was significantly higher in 
Moldavia and Muntenia, Oltenia than in Banat, Crisana, 
Transylvania (p = 0.002, Fig. 1).
 Upon stratification by age group, the prevalence 

of overweight was 22.4% in the 18-39 year old age 
group, 40.1% in the 40-59-year age group, 40.8% in the 
60-79-year age group and 41.4% in the ≥80 years age 
group (p <0.001). The prevalence of obesity was 9.9% in 
the 18-39 years age group, 30.1% in the 40-59 years age 
group, 41.6% in the 60-79 years age group and 24.1% in 
the ≥80 years age group (p <0.001). 
 The prevalence of both overweight and obesity 
by sex was higher in men than in women: 41.6% vs. 
24.7% and 23.0% vs. 20.3%, respectively (p <0.001). 
After comparing by living residence, the prevalence 
of both overweight and obesity was higher among the 
persons living in rural areas compared to those living 
in urban areas: 33.0% vs. 30.3% and 25.7% vs. 19.7%, 
respectively (p = 0.004 for both comparisons).
 When the professional situation was analyzed, 
the overweight and obese participants were more likely 
to declare themselves as not being capable of working 
or that they were retired than those with a normal weight 
(declaring that they are not capable to work: 1.1% and 
1.8% vs. 0.2%; retired: 21.4% and 31.3% vs. 7.9%). 
Also, the overweight and obese participants were more 
likely to have been educated only up to secondary school, 
high school or had only received professional education  
(p <0.001; Table 2).

 Health-related lifestyle factors 
 Intense professional-related physical activity 
was more frequently reported by the overweight and 
obese participants (22.1% and 19.2%) compared to the 
normal weight participants (16.8%), while moderate 
professional-related physical activity and intense and 
moderate leisure-time physical activity was more 
frequently reported by normal weight persons (Table 

Variable
banat, crisana, transylvania

n=768
moldavia

n=791
Oltenia, muntenia

n=544
total

n = 2103
Age, years 39.6±16.1 42.9±15.7 42.3±14.7 41.5±15.7
Weight, kg 73.1±16.3 76.3±17.3 73.7±16.8 74.4±16.9
BMI, kg/m2 25.4±5.2 26.4±5.4 25.9±5.4 25.9±5.3
Waist circumference, cm 87.6±17.9 88.1±18.2 86.1±16.6 87.4±17.7
Women, n (%) 288 (62.4%) 320 (59.5%) 193 (64.5%) 1301 (61.9%)
Distribution by age groups, n (%)

   18-39 years

   40-59 years

   60-79 years

   ≥80 years

445 (58.8%)

213 (28.1%)

86 (11.4%)

13 (1.7%)

360 (45.6%)

297 (37.6%)

125 (15.8%)

8 (1.0%)

249 (47.2%)

215 (40.7%)

56 (10.6%)

8 (1.5%)

1054 (50.8%)

725 (34.9%)

267 (12.9%)

29 (1.4%)
Living in urban area, n (%) 562 (73.2%) 548 (69.3%) 421 (77.4%) 1531 (72.8%)

Table 1. The characteristics of the population included in the analysis

The data are presented as mean ± standard deviation for continuous variables and as number (percentage) for categorical variables
BMI, body mass index; N, number of participants enrolled; n (%), number (percentage).

Figure 1. The prevalence of overweight and obesity per country regions 
and overall.
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3). The number of days/week with intense professional-
related physical activity and moderate leisure time 
physical activity was significantly higher for obese 
participants compared to the overweight and normal 
weight ones (intense professional-related physical 
activity: 4.26 vs. 3.9 vs. 3.4; moderate leisure time 
physical activity: 4.2 vs. 3.9 vs. 3.8).
 A significantly higher percentage of overweight 
and obese participants declared that they consume 
3 meals/day every day compared to normal weight 
participants (36.0% and 38.8% vs. 29.8%; p=0.002). In 
terms of having breakfast every day or snacks between 
meals, no difference was observed between groups (p 
>0.05 for both). The most consistent meal was eaten 
after 21:00 more frequently by a higher percentage of 
obese participants than the normal weight ones (22.8% 
vs. 15.4%). Also, these participants declared that they 
used to eat during night more frequently than the normal 
weight participants (10.6% for overweight, 13.2% for 
obese vs. 7.2% for normal weight) and that they eat large 
quantities of food less than 2 hours following another 
consumption of a large quantity of food and although 
feeling satiated (15.3%, 23.2% vs. 13.9%). Surprisingly, 
significantly more normal weight persons declared that 
they eat while watching TV or working on a computer 
(51.8% vs. 42.2% and 41.5%, p <0.001).

discussiOn

 The objectives of the present study were to 
assess the prevalence of overweight and obesity in 
the Romanian general population and to explore the 
relationship between BMI status and various lifestyle 
factors. Our data showed that more than half of the 
participants enrolled were above the normal body 
weight: 31.1% of the participants were overweight and 

21.3% were obese. The prevalence of both overweight 
and obesity varied according to the country region: 
the highest prevalence was recorded in participants 
from Moldavia and the lowest one in participants from 
Banat, Crisana, and Transylvania. Our results are in 
line with the ones reported in 2008 and which placed 
Romania among the 46 countries with more than 50% 
of the adult population having a BMI >25 kg/m2 and 
among the 40 countries with more than 20% having 
obesity (16). Similar results were reported in The Study 
for the Evaluation of Prevalence of Hypertension and 
Cardiovascular Risk in Adult Population in Romania 
(SEPHAR) (12). SEPHAR, the first epidemiological 
study based on a representative sampling for the entire 
country population was performed in 2 waves: the first 
one from February to November 2005 (SEPHAR I) and 
the second from October 2011 to March 2012 (SEPHAR 
II). In the SEPHAR I study, which enrolled 2017 
persons from all regions of Romania, the prevalence 
of obesity classified according to BMI values was 
24% (12). The most recent study performed at national 
level was the Prevalence of Diabetes, Prediabetes, 
Overweight, Obesity, Dyslipidemia, hyperuricemia 
and chronic kidney disease (PREDATORR) study. It 
started in 2013, enrolled 2728 patients 20-79 years of 
age and its preliminary results showed a prevalence 
of overweight of 34.6% and of obesity of 31.4% (17). 
Other results available for Romania were reported from 
studies performed in specific regions or age ranges. In 
Transylvania, a small study enrolling 312 participants 
showed an increased BMI prevalence of 32.38% (13). 
For Moldavia, previous studies in adults from an urban 
population and in a rural community reported sets of 
results different from the ones observed in our study 
(18, 19). The reported prevalence of overweight and 
obesity in the urban population was higher than the 

bmi
p

<25 kg/m2 25-29.99 kg/m2 ≥30 kg/m2

Employment status

Full time 63.1% 59.8% 47.7%

 <0.001

Partial time (<30 h/week) 5.9% 5.9% 6.5%
Unemployed 3.4% 3.1% 2.9%
Not capable of working 0.2% 1.1% 1.8%
Retired 7.9% 21.4% 31.3%
Student 13.2% 3.6% 2.0%
Homemakers 3.5% 3.7% 5.8%
Other 2.7% 1.5% 2.0%

Education 

1-4 classes 1.2% 0.9% 2.5%

<0.001
≤8 classes 3.1% 8.5% 12.8%
High school 23.0% 23.7% 26.1%
Professional education 9.3% 22.1% 24.9%
University 63.3% 44.6% 33.5%

BMI, body mass index; %, percentage of participants within a given category.

Table 2.  Socio-economic status of participants by body mass index categories
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one we observed: 43.1% of male and 47.3% of female 
participants were overweight and 21.5% of male and 
21.6% of female participants, respectively (18). In the 
rural population, overweight and obesity were reported 
in 33.9% and 12.2% of men and 35% and 21.3% of 
women (19). This prevalence was slightly lower than 
the one reported in the rural population in our study 
(33% with overweight and 25.7% with obesity). The 
differences in the reported prevalence between our study 
and the previous ones may be explained by the structure 
of the population included in the studies and the methods 
used for participant selection. Except for the SEPHAR 
study, participants in all other studies were recruited 
through their family physicians. Therefore, those 
patients who did not have health insurance or were not 
registered with a family physician could not be enrolled. 
To overcome this, we have chosen a different method of 

recruitment. However, this recruitment method has its 
own shortcomings and may explain the high proportion 
of participants who were <40 years of age and which 
may have negatively influenced the observed prevalence 
of increased BMI. Indeed, in our study, as in previous 
ones, the lowest prevalence of overweight and obesity 
was observed in this age category (20,21).
 The variation in the prevalence of increased 
BMI between country regions observed by us and in 
previous studies can be partially explained by different 
socioeconomic conditions, lifestyle and nutritional 
factors. This hypothesis is further supported by the 
difference in the prevalence that we observed in the 
participants from urban and rural areas. Although we 
expected to have a higher prevalence in urban areas due 
to certain lifestyle factors, such as a sedentary lifestyle 
and easier access and probably higher consumption of 

bmi
p

<25 kg/m2 25-29.99 kg/m2 ≥30 kg/m2

Intense professional physical activity 16.8% 22.1% 19.2% 0.022
No. of days with intense professional physical activity/week 3.4±2.3 3.9±1.9 4.26±1.9 0.001
Moderate professional physical activity 64.5% 59.8% 53.1% 0.001
No. of days with moderate professional physical activity/week 4.7±1.6 4.6±1.6 4.9±1.6 0.110
Intense leisure time physical activity 38.1% 27.8% 21.7% <0.001
No. of days with intense leisure time physical activity/week 3.0±1.9 3.0±1.8 3.2±2.0 0.621
Moderate leisure time physical activity 61.2% 48.8% 40.2% <0.001
No. of days with moderate leisure time physical activity/week 3.8±2.0 3.9±1.9 4.2±1.9 0.040
No. of hours being sedentary/day 5.4±3.2 5.1±2.9 5.2±3.1 0.085
No. of hours slept/night 7.2±1.3 7.0±1.3 7.0±1.3 0.003
Eating 3 meals/day

0.002
     Every day 29.8% 36.0% 38.8%
     Most of the times 40.1% 40.1% 36.5%
     Rarely 30.1% 23.9% 24.7%
Eating breakfast every day 48.3% 55.1% 52.5% 0.086
Snacks

0.432
     Every day 22.1% 23.9% 24.1%
     Most of the times 43.6% 39.3% 39.5%
     Rarely 34.3% 36.8% 36.4%
Eating the most consistent meal after 21:00 pm

0.013
     Every day 3.0% 3.9% 3.4%
     Most of the times 15.4% 14.9% 22.8%
     Rarely 81.4% 81.1% 73.8%
Eating during nights 7.2% 10.6% 13.2% 0.003
No. of nights when eating/week 2.2±1.2 2.5±1.4 2.9±1.4
Eating large quantities of food less than 2 hours following 
another consumption of large quantity of food and although 
you are feeling satiated

13.9% 15.3% 23.2% <0.001

Eating while watching TV 51.8% 42.2% 41.5% <0.001
Drinking water from tap when being thirsty 37.1% 48.0% 51.1% <0.001
Drinking bottled water when being thirsty 56.1% 45.6% 40.8% <0.001
Drinking fresh fruit juices when being thirsty 7.2% 5.8% 3.8% 0.072
Drinking bottled fruit juices when being thirsty 6.5% 5.5% 5.4% 0.509
Drinking sugar sweetened carbonated drinks once/day or more 6.6% 4.5% 6.2% 0.006

The data are presented as mean ± standard deviation for continuous variables and as number (percentage) for categorical variables
BMI, body mass index; %, percentage of participants within a given category

Table 3.  Health-related lifestyle factors according to body mass index categories
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dense caloric foods and drinks, we observed a higher 
prevalence of overweight and obesity in rural areas 
(58.7% vs. 50.0%, p=0.004). These results should be 
interpreted taking into account the age of the population 
included and the socio-economical and educational status 
that have been shown to be associated with an increased 
prevalence of obesity (2, 22). The population from 
rural areas was significantly older than the one in the 
urban areas (46.7 years vs. 39.8 years, p <0.001), more 
participants were unemployed (6.1 vs. 1.8%, p <0.001), 
retired (27.0% vs. 13.5%, p <0.001) or homemakers (8.3% 
vs. 2.7%, p <0.001) and had a lower educational status 
(fewer university graduates: 25.3% vs. 60.4%, p <0.001). 
 The results of our study showed that a higher 
number of persons with a normal BMI declared 
that they perform intense and moderate leisure time 
physical activity. Surprisingly, the number of hours 
that a participant reported as being sedentary per day 
was similar among the 3 BMI groups (5 hours), the 
percentage of participants who declared that they 
have 3 meals per day every day was higher among the 
overweight and obese participants. The participants with 
a normal BMI, which were also younger than the ones 
with overweight and obesity (35.4 vs. 47.1 vs. 51.9 years, 
p <0.001) had irregular meals and were eating while 
watching TV. These are habits that may increase the risk 
of weight gain and need to be corrected using programs 
to promote healthy eating habits. Similar behaviors have 
been previously reported and a perceived lack of time 
was identified as the reason for unhealthy eating (23, 
24). In a population-based study enrolling 2287 young 
adults, working > 40 hours per week was associated with 
time-related barriers to healthful eating (23). Similarly, 
in a another sample including both men and women, 
irregular work hours were the most frequently reported 
cause of time pressure (24). 
 Additionally, the results regarding the health-
related lifestyle factors showed that compared to the 
normal weight participants, the overweight and obese 
participants display a different pattern of eating - they 
consume more frequently 3 meals/day every day, eat 
during night more frequently, eat large quantities of 
food less than 2 hours following another consumption 
of a large quantity of food and although feeling satiated 
and sleep less during the nights. Another important 
factor is the amount of food consumed during the meals. 
Eating 3 or more meals/day is considered a healthy 
habit that prevents weight gain and help losing weight 
through preventing the increased appetite that follows 
a starve-all-day behavior (25). But, more important is 
the total energy intake. A healthy eating pattern with 3 

meals/day but associated with an intake of energy-dense 
foods and drinks and large portion sizes cannot prevent 
weight gain (26). The consumption of additional calories 
during night and eating although feeling satiated further 
increase the daily caloric intake, therefore promoting 
weight gain or at least maintaining an increased body 
weight. The sleep duration is another factor that has been 
linked to the current epidemic of obesity, with numerous 
evidences associating the reduced sleep duration with 
an increased BMI (27-29). In our study the reported 
sleep duration was lower in the overweight and obese 
participants as compared to the normal weight ones (7.0 
vs. 7.2 hours). The potential physiological mechanisms 
of this association are represented by the effect of sleep 
reduction on the levels of hormones associated with 
appetite regulation: decrease of the circulating levels of 
the anorexigenic hormone leptin, increase of the levels 
of the orexigenic hormone ghrelin and a consequently 
increase in of the sensations of hunger and appetite  
(30, 31). 
 Although our study enrolled a representative 
sample size at a country level, we must acknowledge that 
it has limitations. First, the study is a cross-sectional one, 
thus we were able to explore the associations between 
obesity and lifestyle factors but we could not explore 
any cause-effect relationship. The proportion of people 
≥60 years of age does not reflect the proportion of this 
age category in the Romanian population. Therefore we 
may underestimate or overestimate the prevalence of 
overweight or obesity in this age category. Additionally, 
we must acknowledge some limitations related to the 
collection of self-reported patterns of eating, physical 
activity and sleep which may have influenced the 
participants’ ability to correctly report lifestyle habits 
and may be associated with an unintentional under-
reporting of unhealthy habits. 
 in conclusion, we found a high prevalence of 
overweight and obesity among the participants enrolled. 
Irregular meals together with eating while watching 
TV were the most frequent unhealthy eating habits of 
the participants. Our study has important implications 
for increasing the knowledge on the prevalence of 
overweight and obesity in Romania and associated 
lifestyle habits. Together with PREDATORR, this study 
offers a panoramic view of this health problem in all age 
groups and provides valuable information needed for 
planning future preventive strategies. 
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