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Summary. The aim of the present study was to determine the influence between food behavior and physical 
activities in relation to the overall physical condition of Romanian students. The research study was conducted 
on a group of athletic and non-athletic students from one college and two faculties from Galati County, in 
Romania. For this purpose, a cross-sectional analysis of data was processed from a representative sample of 
1,214 students aged between 19 and 25 years old who answered a self-reported diet history questionnaire 
(DHQIII) questionnaire to establish their food habits quantified in healthy eating index (HEI) 2015 score 
and self-administered international physical activity questionnaire (IPAQ) questionnaire to assess their physi-
cal activity. The EUROFIT test battery was used to determine the overall physical condition of the subjects. 
Within this study, after 3 weeks of the initiation of the main study, a different subgroup of 228 subjects aged 
19 ± 25 years old also participated in an ancillary study including an interview about their physical activities 
and an interview with a dietician before completing IPAQ and DHQIII questionnaires. The objective was 
the determination of the overall physical condition of the subjects that have used EUROFIT tests battery. 
To express the students’ overall performance in one score, it was calculated a total test score. The percentage 
of athletic male students overall involved in intense sports activities was 26.72% which was higher with 3.8% 
than the percentage of athletic female students (22.92%) tested in the main study. Median values of combined 
activities were expressed in metabolic equivalent min/week and ranged from 394.12 to 5586.44 for male stu-
dents and from 412.53 to 4318.81 for female students. For the food habits, the median values for the HEI) 
score ranged from 50.4 to 55.1 for male students and from 51.3 to 54.2 for female students surveyed in the 
main study. Body fat percentage median values ranged from 22.6 to 16.2 for male students and from 28.6 to 
20.1 for female students and body mass index median values ranged from 23.64 to 21.02 for male students 
and from 22.14 to 20.19 for female students that participated in the main study. The multivariate analysis of 
the results showed a strong correlation between their food habits and their overall physical conditions. The 
Pearson correlation coefficient between the HEI and total Eurofit test score values had the value p = 0.046 < 
0.05 for male students and p = 0.044 < 0.05 for female students tested in the main study. The statistical analy-
sis showed that there are strong positive correlations between the indices calculated in the main study and 
those in the ancillary study. Students with a healthy diet and high physical activity have had a higher overall 
physical condition than sedentary students or those with less healthy eating habits.
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Introduction

Physical activity and eating behavior are the 
most important factors that influence the health of 
people (1–3). The technical progress of the last dec-
ades has decreased considerably the physical activity 
of the students and increased the risk of developing 
cardiovascular diseases (3,4). Although most studies 
concluded that sustained physical activity contributed 
to good health, the assessment of physical activity and 
quantifying the effect on health is still in the research-
ers’ attention (5–7). Another decisive factor in ensur-
ing good health is nutrition (8–10). For various rea-
sons, many students adopt an unhealthy diet and gain 
weight (11,12). The most frequently cited reasons, why 
students have an unhealthy diet, are lack of time, lim-
ited financial resources, culinary preferences, and the 
ability to cook on their own (13–15). In some cases, 
students would like to adopt a healthy diet, but the 
lack of the necessary knowledge does not give them 
the possibility of doing so (15). In many cases, nutri-
tion information reached to the students through me-
dia channels, especially TV channels, but these shows 
have had a commercial side and have not provided 
sufficiently nutritionally accurate information (16,17). 
These things suggest the need to promote knowledge 
among students about the effect and importance of 
eating habits and physical activity on health.

The objective of the present study was to deter-
mine the influence between food behavior and physical 
activities in relation to the overall physical condition of 
a group of Romanian students from Galati University.

Materials and Methods

In this survey, anonymous self-administered ques-
tionnaires were distributed to a representative sample 
of 1,214 athletic and non-athletic students, males and 
females, aged between 19 and 25 years old (with an age 
median value of 22.6 years old) from one college and two 
faculties from Galati county, in Romania. Three kinds of 
variables were recorded during the study: anthropomet-
ric measures, fitness stage, assessed by EUROFIT tests 
(18), and self-reported data including food habits, vari-
ous types of physical activities, health status, and life-

styles. After 3 weeks of the main study, a subgroup of 
228 subjects aged 19 ± 25 years old (with an age median 
value of 22.3 years old) also participated in an ancillary 
study including an interview about physical activities 
and an interview with a dietician before completing an 
anonymous questionnaire called International Physi-
cal Activity Questionnaire (IPAQ) (19) to assess their 
physical activity and a self-reported anonymous diet 
history questionnaire (DHQIII) (20) to establish their 
food behavior and the determination of overall physi-
cal condition of the subjects was assessed using Eurofit 
Physical Fitness Test Battery (EUROFIT). 

Anthropometric measurements
Anthropometric measurements were used in 

this study to calculate the body mass index (BMI) 
and body fat percentage of the subjects. To calculate 
the BMI index, the height and weight of the subjects 
were measured (21). A stadiometer device Seca 217 
(Seca, Germany) was used to measure body height. 
The measurement was made with a precision of ± 0.1 
cm, the subjects found in bare feet. The weight of the 
subjects was measured by weighing with an accuracy of 
± 0.1 kg and was performed with an electronic medical 
scale Wunder (Wunder, Italy). 

Skinfold test was used to measure body fat per-
centage. Measurements were performed with a Hol-
tain skinfold caliper (Holtain, UK) by measuring sub-
cutaneous tissue at four points (biceps, triceps, sub-
scapular, and suprailiac skinfold). The measurements 
were performed on the right side of the body (21).

Food behavior
The evaluation of the students’ eating habits was 

made using the healthy eating index (HEI) 2015 index 
proposed by the US Department of Agriculture (22). 
The HEI 2015 score evaluates 13 food groups from 
the diet components resulting in a score ranging from 
1 to 100. The closer the score from the calculation is 
to 100, the more nutritionally appropriate the diet. To 
calculate the HEI 2015 index, the subjects completed 
DHQIII self-reported questionnaires.

Physical activity (PA)
The physical activity of the subjects was deter-

mined based on the IPAQ questionnaire, the short 
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version, translated into Romanian. Physical activity 
was expressed in metabolic equivalent (MET) min/
week. According to the number of METs resulting 
from the sum of the activities declared in the ques-
tionnaire, the participants in this study were divided 
into three categories: a. Students with physical activ-
ity <600 MET min/week (low sports activity level), b. 
Students with physical activity between 600 and 2,999 
MET min/week (moderate physical activity level), and 
c. students with physical activity> 2,999 MET min/
week (high physical activity level).

Overall physical condition
EUROFIT tests were used to determine the over-

all physical condition of the subjects.
Eurofit test battery was performed according to the 

protocols in the Eurofit manual (18). The following tests 
were used: flamingo balance, plate tapping, sit-and-reach, 
standing broad jump, standing broad jump, handgrip 
strength, sit-ups bent arm hang, 10×5 m agility shuttle 
run, and the 20 m shuttle run (18). All tests were per-
formed on the same day between 8.00 am and 2.00 pm.

Statistical analysis
In order to express the results from all Eurofit 

tests performed in a single score, the method described 
by Fjørtoft et al. (23) was applied. Moreover, by apply-
ing the Kolmogorov–Smirnov tests, it was determined 
that the scores obtained after the conversion of the re-
sults have a normal distribution. For each test to have 
the same weight in the overall score, all scores were 
transformed into z scores based on the sample mean 
calculation and the standard deviation. The total score 
was then calculated for each student as the average of 
the z scores of all the tests performed (23). All analyses 
were conducted with the use of SPSS Version 23 for 
Windows (SPSS, USA). For continuous variables, it 

was calculated the means and standard deviation and 
percentages for definite outcomes. The significance 
level was set to 0.05. The difference in results was con-
sidered statistically significant when a p value obtained 
was less than or equal to 0.05.

Results and Discussions

One of the results of this present survey was that 
the male students participated in a higher percentage 
of intense physical activity than female students.

The percentage of athletic male students overall 
involved in intense sports activities was 26.72% which 
was higher with 3.8% than the percentage of athletic 
female students (22.92%) tested in the main study 
(Table 1). The same tendency of male subjects to en-
gage more in sports activities than female subjects was 
found in other studies (24,25).

Eurofit tests results
In order to estimate the internal consistency of 

the Eurofit test battery for the main study, Cronbach 
alpha value was calculated and the value 0.788 was ob-
tained. This value confirmed the correctness of the test 
set based on which the final score was calculated.

Because the Cronbach alpha value is based on 
the correlations between the values of the items that 
make up the battery of samples administered to the 
subjects, in Table 2 are presented the values of the cor-
relation coefficients and the associated probabilities for 
each pair of items, but also for the final score with each 
item. Analyzing Table 2, it can be seen a very good 
correlation between the variables analyzed for most 
variables with (| r |> = 0.610 and p < 0.05).
The internal consistency of the test set was also 
confirmed for the ancillary study (Cronbach’s alpha = 

Table 1. Distribution of students participating in the main and ancillary study by gender and PA levels.

Main study Ancillary study

Male students Female students Total Male students Female students Total

625 (51.5%) 589 (48.5%) 1,214 127 (55.70%) 101 (44.30%) 228

Sport 
activity level

Low 194 (31.04%) 198 (33.62%) 392 (32.29%) 38 (29.92%) 34 (33.66%) 72 (31.58%)

Moderate 264 (42.24%) 256 (43.46%) 520 (42.83%) 54 (42.52%) 44 (43.57%) 98 (42.98%)

Intense 167 (26.72%) 135 (22.92%) 302 (24.88%) 35 (27.56%) 23 (22.77%) 58 (25.44%)
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0.783). This conclusion also resulted from the values 
of the correlation coefficients calculated for the total 
score and each variable entering its calculation, or for 
each pair of variables separately (p < 0.05) (Table 3).

Food behavior and overall physical conditions
Students evaluated in the main study who reported 

a healthier diet represented by the HEI index obtained 
better results in the physical evaluation represented in 
total score (Fig. 1). Similar results have been reported 
by Croll et al. [26] and Georgiou et al. [27]. For the 
food habits, the median values for the Healthy Eating 
Index (HEI 2015) score ranged from 50.4 to 55.1 for 

male students and from 51.3 to 54.2 for female students 
surveyed in the main study (Fig. 1).

The Pearson correlation coefficient between the 
HEI index and total Eurofit test score values had the 
value r = 0.56, p = 0.046 < 0.05 for male students and 
r=0.58,  p = 0.044 < 0.05 for female students tested in 
the main study.

In the ancillary study, the median values of the 
HEI index score ranged from 51.2 to 54.6 for male 
students and from 50.8 to 54.6 for female students 
(Fig. 2). 

The Pearson correlation coefficient between the 
HEI and total test score values had the value r = 0.54, 

Table 2. Main study Pearson correlation coefficients between individual test item scores and total test scores.

Score

Flamingo 
Balance, 
number

Plate 
tapping, 

sec

Sit and 
reach, 

cm

Standing 
broad 

jump, cm

Grip 
strength, 

kg
Sit-ups, 
number

Bent 
arm 

hang, 
sec

Shuttle 
run 10 × 5 

m, sec

VO2, 
max 

ml.kg−1 
min−1

Score Pearson 
Correlation

1

p
Flamingo 
Balance, 
number

Pearson 
Correlation

0.868* 1

p 0.025
Plate tapping, 
sec

Pearson 
Correlation

0.753 0.895* 1

p 0.048 0.016
Sit and reach, 
cm

Pearson 
Correlation

−0.642 −0.610 −0.870* 1

p 0.040 0.038 0.024
Standing 
broad jump, 
cm

Pearson 
Correlation

−0.947** −0.957** −0.806 0.583 1

p 0.004 0.003 0.043 0.029
Grip strength, 
kg

Pearson 
Correlation

−0.839* −0.823* −0.515 0.192 0.878* 1

p 0.037 0.044 0.029 0.046 0.021
Sit-ups, 
number

Pearson 
Correlation

−0.883* −0.891* −0.936** 0.855* 0.898* 0.647 1

p 0.020 0.017 0.006 0.030 0.015 0.045
Bent arm 
hang, sec

Pearson 
Correlation

−0.886* −0.908* −0.787 0.572 0.940** 0.865* 0.912* 1

p 0.019 0.012 0.044 0.023 0.005 0.026 0.011
Shuttle run 
10x5m, sec

Pearson 
Correlation

0.899* 0.981** 0.943** −0.740 −0.952** −0.764 −0.960** −0.924** 1

p 0.015 0.001 0.005 0.047 0.003 0.046 0.002 0.008
VO2, max 
ml.kg -1min-1

Pearson 
Correlation

−0.900* −0.959** −0.939** 0.766 0.946** 0.748 0.982** 0.946** −0.994** 1

p 0.014 0.002 0.006 0.044 0.004 0.037 0.000 0.004 0.000
*Correlation is significant at the 0.05 level (2-tailed). **Correlation is significant at the 0.01 level (2-tailed).
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Table 3. Ancillary study Pearson correlation coefficients between individual test item scores and total test scores.

Score

Flamingo 
Balance, 
number

Plate 
tapping, 

sec

Sit and 
reach, 

cm

Standing 
broad 

jump, cm

Grip 
strength, 

kg
Sit-ups, 
number

Bent 
arm 

hang, 
sec

Shuttle 
run 10 × 5 

m, sec

VO2, 
max 

ml.kg−1 
min−1

Score Pearson 
Correlation

1

p
Flamingo 
Balance, 
number

Pearson 
Correlation

0.893* 1

p 0.017
Plate tapping, 
sec

Pearson 
Correlation

0.833* 0.889* 1

p 0.039 0.018
Sit and reach, 
cm

Pearson 
Correlation

−0.792 −0.633 −0.781 1

p 0.046 0.041 0.047
Standing 
broad jump, 
cm

Pearson 
Correlation

−0.948** −0.956** −0.863* 0.731 1

p 0.004 0.003 0.027 0.049
Grip strength, 
kg

Pearson 
Correlation

−0.703 −0.866* −0.648 0.239 0.833* 1

p 0.049 0.026 0.044 0.048 0.039
Sit-ups, 
number

Pearson 
Correlation

−0.837* −0.776 −0.903* 0.957** 0.849* 0.457 1

p 0.038 0.048 0.014 0.003 0.033 0.036
Bent arm 
hang, sec

Pearson 
Correlation

−0.898* −0.954** −0.918** 0.719 0.982** 0.835* 0.870* 1

p 0.015 0.003 0.010 0.047 0.000 0.038 0.024
Shuttle run 
10x5m , sec

Pearson 
Correlation

0.804 0.889* 0.868* −0.788 −0.923** −0.691 −0.912* −0.946** 1

p 0.044 0.018 0.025 0.042 0.009 0.036 0.011 0.004
VO2, max 
ml.kg -1min-1

Pearson 
Correlation

−0.897* −0.955** −0.944** 0.782 0.970** 0.771 0.913* 0.991** −0.966** 1

p 0.015 0.003 0.005 0.032 0.001 0.034 0.011 0.000 0.002
*Correlation is significant at the 0.05 level (2-tailed). **Correlation is significant at the 0.01 level (2-tailed).

Figure 1. Main study. Male and female students HEI index and 
total score variation.

Figure 2. Ancillary study. Male and female students HEI index 
and total score variation.
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p = 0.042 < 0.05 for male students and r=0.57, p = 
0.045<0.05 for female students tested in the main study.

The values of r >0.5,  p < 0.05 obtained for both 
the main study and the ancillary study certified that 
it was obtained a good correlation between the scores 
obtained for HEI score and total score for both male 
and female students.

Physical activity
As expected, students who practiced more intense 

physical activity achieved better results in physical tests 
from the Eurofit battery. Similar results were reported by 
Cavadini et al. (28), Lee et al. (29), and Carraro et al. (30). 

In the main study, median values of combined 
physical activities were expressed in MET min/week 
and ranged from 394.12 to 5586.44 for male students 
and from 412.53 to 4318.81 for female students (Fig. 3).

The Pearson correlation coefficient between the 
PA expressed in MET and total test score values had 
the value r=0.72, p = 0.048 < 0.05 for male students 
and r.6, p = 0.046 < 0.05 for female students tested in 
the main study.

In the ancillary study, median values of combined 
physical activities expressed in MET min/week ranged 
from 409.22 to 5296.44 for male students and from 
421.53 to 4162.81 for female students (Fig. 4).

The Pearson correlation coefficient between the 
PA expressed in MET and total test score values had 
the value r= 0.75, p = 0.047 < 0.05 for male students 
and r=0.77, p = 0.045 < 0.05 for female students tested 
in the ancillary study.

BMI and body fat percentage
Body fat percentage median values ranged from 

22.6 to 16.2 for male students and from 28.6 to 20.1 
for female students and BMI median values ranged 
from 23.64 to 21.02 for male students and from 22.14 
to 20.19 for female students that participated in the 
main study (Table 4).

In the ancillary study, body fat percentage median 
values ranged from 21.9 to 16.3 for male students and 
from 27.3 to 20.7 for female students and BMI medi-
an values ranged from 24.42 to 20.82 for male students 
and from 25.94 to 20.66 for female students (Table 5).

Table 4. Main study. BMI index and Body fat percentage by gender and PA levels of students.

PA Levels BMI index,
Median value (SD)

Body fat percentage
Median value (SD)

Male students Female students Male students Female students
Low 23.64 (1.67) 22.14 (1.69) 22.6 (1.69) 28.6 (1.51)

Medium 22.47 (1.53) 21.46 (1.55) 20.3 (1.58) 25.7 (1.61)

High 21.02 (1.57) 20.19 (1.57) 16.2 (1.54) 20.1 (1.48)

Figure 3. Main study. Male and female students MET index 
and total score variation.

Figure 4. Ancillary study. Male and female students MET in-
dex and total score variation.
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Similar results have been reported by Brener et al. 
(31) and Huang et al. (32).

It has been calculated the correlation between co-
efficients from the main study and the ancillary study. 
For physical activity (MET index), it was found a very 
strong positive correlation r = 0.776, p < 0.001 < α = 
0.05. For HEI score for the main study vs ancillary 
study has resulted in r = 0.765, p < 0.001 < α = 0.05, 
also being with a very strong positive correlation. For 
body composition (BMI index), the results obtained 
were in the same trend r = 0.728, p < 0.001 < α = 0.05, 
also having a very strong positive correlation. For total 
score, it was found a very strong positive correlation r 
= 0.779, p < 0.001 < α = 0.05. These results validate the 
results obtained in the main study.

Conclusion

These results can be taken into consideration 
while designing educational programs and interven-
tions. Both male and female athletic students’ involve-
ment in PA was associated with better food habits and 
better BMI indexes for both gender students compared 
with non-athletic students. The results obtained in the 
present study confirmed once again that healthy eating 
and physical activity ensured a good physical form of 
the students. The percentage of male students involved 
in sports activities is higher than that of female stu-
dents. In terms of eating habits, no notable differences 
were observed between the genders, HEI index falling 
within the reported limits and in other similar stud-
ies. Considering that both eating habits and active or 
sedentary lifestyles are formed from the period when 
young people are students, it is recommended to devel-
op educational programs that improve the knowledge 
about the importance of nutrition and physical activity 
in students.

Limitations
The survey was limited to samples of 19- to 25-year-old Roma-
nian students. Larger samples in each age and country group 
are essential for establishing age and sex-specific indexes and 
correlations
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