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Abstract: University students besides been the future nation builders, also represent the most viable population for
education in the field of healthy lifestyles and eating habits. Although, eating habits are major determinate of health status,
the eating habits of university students in Southern Nigeria has not been well documented. We aim to investigate their
eating habits and sex difference with the view that our findings will be useful in developing adequate nutrition education.
The participants, 108 students (48.2% male and 51.9% female), aged 24.1+4.1 filled out a self-reported questionnaire.
Height and weight measurement were obtained. Eating habits, frequency of food intake, eating attitudes and fat-related
dietary habits were reported. Our data showed that the majority of the students (52.8%) were of normal weight (male 51.9%
compared to female 53.6%). The overall prevalence of overweight (obese inclusive) was 40.4% for male and 35.7% for
female. In terms of meal consumption frequency, students showed fairly good eating habits. There was no significant sex
difference in the frequency of meal intake. Smoking was not common habit among students. Male students had significant
lower means scores for modify meat to be low in fat and substitute high fat product with low fat. The correlation analysis of
UPI subscale and eating attitude factors revealed some sex variations. For instance, eating attitude factors of F1 and F3
were positively associated with stress and dieting among male students but not for female students while UPI total,
depression, anxiety and obsession was significantly related with hours of sleep per night for female but not for male
students. Thus, patterns of association suggest a modulating effect of sex on eating behaviors. Efforts aimed at modifying
unhealthy eating habits may benefit from a tailored approach, which takes into account individual differences in these
factors.
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breakfast in the morning gas well as a low frequency of
milk, fruits and vegetables consumption, were practices
associated with increased body weight and obesity among
young people. In the same vein, lack of exercising and
eating less than five servings of fruits and vegetables per
day have been implicated as a risk factor for overweight [5].

Sex differences in food selection and intake appear in
adolescence. Several studies have described remarkable
differences in food choices between male and female.
Consistently, female are more likely than male to have
higher intakes of fruits and vegetables, higher intakes of
dietary fibers and avoiding high-fat foods [6-8]. In
accordance with such more healthy food choice, female
usually attach greater importance to healthy eating. In
addition, the motivation of weight control is more

1. Introduction

Overweight and obesity are serious health problems. The
prevalence of overweight and obesity has been escalating
rapidly worldwide. Evidence suggests that the prevalence
of overweight and obesity has reached global epidemic. It
is now estimated that over one billion adults worldwide are
overweight, about 500 million of them were obese
[1].Eating practices have been identified as one of the
factors fueling the global overweight and obesity epidemic.
These include an increased consumption of energy dense
foods that are high in fat and sugars but low in vitamins,
minerals and other micronutrients as well as low
consumption of legumes, milk, fruits and vegetables [2,3].
Also, Triches and Giugliani [4] reported that not eating
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prominent in females and they are also more likely to be
dieting. Female are more dissatisfied with their body
weight and shape than male, and attached greater
importance to healthy eating [8]. Given these sex-related
differences in food selection, it is reasonable to hypothesize
that there could be sex differences in other aspects of their
eating behavior. This information is important to public
health officials because better understanding of sex
differences in eating habits could help create more targeted
strategies for preventing unhealthy eating habits.

University students have been considered an important
target for the promotion of healthy lifestyles of the adult
population [9], and various studies have shown that there is
a global increased attention on investigating the nutritional
knowledge and eating habits indices of university students
[10-14]. Gan et al. [15] highlighted the presence of
unhealthy eating behaviors among university students and
emphases the need to promote healthy eating habits among
university students to achieve a healthy lifestyles.

Despite the growing global attention on the eating habits
of university students, and the recognition of sex
preferences in eating habits, reports on eating habits of
university students in Southern Nigeria are scanty.
Availability of information about these health-related
factors are important for health educators and public health
managers for designing and implementing health-related
education programs that are geared towards healthy eating
practices, especially as it relates to sex differences.
Therefore, the purpose of this study was to evaluate the
eating behavior of university students in Southern Nigeria
and examine sex differences in eating habits. Information
on sex differences could help guide health educators to
target interventions more specifically.

2. Methods

2.1. Participants and Ethical Consideration

A total of 202 university students from Delta State
University, Abraka voluntarily participated in the study. Of
the 202 students, incomplete data were removed and 108
were included in the analysis. Of these, 48.2% were male
while 51.9% were female. The average age of male
participants was 24.7 &= 4.5 years while for female was 23.4
+ 3.6 years. The average age of all participants was 24.1 +
4.0 years. The participants cut across various faculty and
departments. Prior to the study, participants were pre
informed of the significance of the research. A written
consent was obtained from those who agreed to participate
in the study. Ethical approval for the study was granted by
the Human Research and Ethics Committee of University
of Nagasaki. Permission to conduct the study at the Delta
State University was granted by the Dean of student affairs.

2.2. Anthropometric Assessment and Demographics

A calibrated scale was used to determine weight.
Individuals wore light clothing and no shoes and stood in

the middle of the scale, without touching anything, and
with their body equally distributed on both feet. Height
measurements were taken with a secured graduated ruler.
Measurement was taken at the standing height of
participants, wearing light clothing and no shoes.
Participants stood with their heels together, arms to the side,
legs straight, and shoulders relaxed, and head in straight
position. BMI was then used to assess students’ weight
status. Weight status was categorized into four:
underweight (BMI <18.5), normal weight (BMI between
18.5 and 24.9), overweight (BMI between 25.0 and 29.9)
and obese (BMI >30). In this study, the BMI classification
of WHO was used (WHO, 1997). The sex and age were
noted for all study participants.

2.3. Study Design and Survey Instrument

The study design was a cross-sectional survey conducted
at the Delta State University Abraka campus during the first
semester of 2012 Academic session. A self-administered
questionnaire on eating habits which was adopted from
previous published study [14, 16]. The questionnaire
consisted of different sections assessing the eating
behaviors. Demographic data; such as age, sex, living
arrangement etc. (1), present condition (2), present eating
habits (3) were assessed with questions on frequency of use
of fry pan or pot, and kitchen knife, daily meal frequency,
meal frequently eaten and cooked. Eating attitudes (4), this
section contained 36 items such as “I try to eat a well-
balanced diet,” “I like to eat,” “I worry about calorie when
I eat” etc. (all items are shown in Table 6). The eating
attitudes were assessed on a 4 point scale: (1) mostly does
not apply, (2) rarely applies, (3) sometimes applies (4) fully
applies [14].

Fat-related dietary habits were assessed using the Fat-
Related Dietary Habits Questionnaire (FDHQ). The use of
FDHQ has been widely reported [17-19]. The FDHQ is a
behavioral measure of dietary patterns related to selecting
and preparing low-fat diets. The scoring system for FDHQ
correlates positively with fat intake: higher scores
correspond with higher fat intake [19]. Respondents in this
study were asked to report their food choices over the past
month. The items consisted of 25 items that were then
combined into six subscale factors as follows: avoid frying;
modify meats to be low in fat; substitute high fat products
with low fat; replace meat; avoid fat as flavoring and
replace high-fat foods with fruits and vegetables for dessert
or snacks. Responses to the items were coded on a 4-point
scale (usually or always, often, sometimes, rarely or never),
and were scored 1 through 4 to correlate positively with fat
intake for respective items on the questionnaire. Five items
(fried chicken, fried fish, fried vegetable, fried
potato/French fry, and eating vegetables with fat) were
reversed-scored so that, a score of one would always reflect
lower fat intake. Subscale scores were calculated as the
mean of the subscale items. Finally, the University
Personality Inventory (UPI), which is a questionnaire
developed by the Japan University Health Association to
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evaluates the mental health of university students [20]. The
UPI consists of 60 items and is designed to evaluate six
subscales (lie, total, depression, anxiety, obsession and
physical complaint). An affirmative response is scored as 1
point.

2.4. Data Analysis

The STATISTICA 06J software package (StatSoft Japan
Co., Tokyo, Japan), and graph pad software, were used for
data analysis. Cross-tabulations were performed to compare
the responses of the students by sex. Chi-square tests were
used to assess the statistical significance of the cross
tabulation comparisons. Student #-test was used for
parametric variables. Factor analyses were conducted for
eating attitude using principal factor method with varimax
rotation and correlation analysis was performed to examine
the associations among weight and nutrition knowledge
scores, eating attitude factor scores, fat subscale scores and
UPI subscale scores. In the correlation analyses, only
significant correlations (P< 0.05) above 0.2 of the absolute

25

value are shown. All reported P values were made on the
basis of two-tailed tests. Differences were considered
statistically significant at P value < 0.05.

3. Results

3.1. Characteristics of Participants

The characteristics of the participated students are
presented in Table 1. The average BMI, hours of sleep per
night and year of study at the university were 24.1+4.0,
7.9£1.3 hours and 3.4+1.2 years respectively. Sex wise,
males showed significantly higher weight and height than
females. The BMI for male students (24.4) was slightly
higher than females’ (23.9); however there was no
significant difference. The mean age and years of study
was lower for female than males. Females had higher hours
of sleep per night than males, though there was no
significant difference.

Table 1.Characteristics of the participants (Mean + SD) in relation to sex

Variable Total(N=108) Male(N=52) Female(N=56) P value
Age (years) 24.144.0 24.744.5 23.4+3.6 0.103
Weight(kg) 69.5+13.5 74.2+13.3 65.1+12.7 0.001
Height (cm) 169.8+13.7 174.6£11.1 165.1+£9.7 0.001
Body mass index (BMI) 24.1+4.2 24.4+3.8 23.9+4.5 0.514
Hours of sleep/night 7.9£1.3 7.8+1.3 8.1£1.3 0.322
Mean years of study 3.4+1.2 3.6+1.3 3.241.1 0312

3.2. Body Mass index (BMI) Distribution

Table 2 presents the BMI distribution of the students.
The data shows that only about half percent of the students
(52.8%) were of normal weight, (52.9% of male students
compared to 53.6% of female students). Based on BMI
classification, the prevalence of overweight was higher

among male students compared to female students (40.4%
vs. 35.7%). In contrast, 10.7% of female students were
underweight as compared to 9.3% of male students. Over
all, there was no significant difference in the BMI status in
relation to sex.

Table 2. Body mass index (BMI) distribution in relation to sex

BMI Total(N=108) Male(N=52) Female(N=56) P value
Underweight (BMI<18.5) 10(9.3) 4(7.7) 6(10.7) 0.597
Normal weight (BMI 18.5 - 24.9) 57(52.8) 27(51.9) 30(53.6) 0.127
Overweight (BMI 25.0 > 30.0)* 41(40.0) 21(40.4) 20(35.7) 0.468

Data are presented in number and percent.*Obese inclusive

3.3. Lifestyle of the Participants

Table 3 presents some aspects of the lifestyle of the
students. Data on the sleeping conditions shows that 30.4%
of the female students always sleep well compared to 17.3%
of the male students. Also, 40.4% of the males usually
sleep well as against 37.5% of the female students. Only
32.7% of male students and 28.6% of the female students
had an average sleeping condition. As few as 5.8% of males
and 1.8% of females usually do not sleep well while 3.9%
and 1.8% of male and female students respectively hardly
ever sleep well. There was no significant sex difference in
the sleeping conditions of the students. Reponses to the

question on present health condition shows that 80.8% and
64.3% of male and female students respectively reported
having a good health condition. Also, 33.9% female
students reported having a normal health compared to 19.2%
of male students. Only about 1.8% of the female student
reported having bad health condition. There was no
statistical sex difference in the health status of the students.
Table 3 also present the stress condition of the students.
About half of both male and female students reported been
under normal stress condition. Response to the smoking
rate shows that 78.9% and 87.5% of male and female
student respectively are none smokers.



26 Judith Nmor et al.: Eating Behaviours of University Students in Southern Nigeria: An Evaluation of Sex Differences
Table 3. Life style of participants presented in number and percent in relation to sex
Total Male Female
Questions Answer level Number (%) Number (%) Number (%) P value
(N=108) (N=52) (N=56)
I hardly ever sleep well 3(2.8) 2(3.9) 1(1.8) 0.451
[ usually do not sleep well 4(3.7) 3(5.8) 1(1.8)
iﬁfvslvg Zg?do Average 33 (30.6) 17(32.7) 16(28.6)
[ usually sleep well 42 (38.9) 21(40.4) 21(37.5)
I always sleep well 26 (24.1) 9(17.3) 17(30.4)
Very bad 0(0.0) 0(0.0) 0(0.0) 0.248
How is your Bad 1(0.9) 0(0.0) 1(1.8)
present health Normal 29 (26.9) 10 (19.2) 19(33.9)
comalimsy Good 33 (30.6) 18(34.6) 15(26.8)
Very good 45 (41.7) 24(46.2) 21(37.5)
Not at all 17 (15.7) 7(13.5) 10(17.9) 0.874
Not really 28 (25.9) 15(28.9) 13(23.2)
Is)tfe:s"e‘(‘iflft;y? Normal 55 (50.9) 26(50.0) 29(51.8)
Rather 3(2.8) 2(3.9) 1(1.8)
Very 5 (4.6) 2(3.9) 3(5.36)
None 90 (83.3) 41(78.9) 49(87.5)
How many 1-5 12 (11.1) 7(13.5) 5(8.9) 0457
;flf‘r:m“sls(:;er 6-10 6 (5.6) 47.7) 2(3.6)
day? 11-20 0(0.0) 0 (0.0) 0 (0.0)
More than 21 0(0.0) 0 (0.0) 0 (0.0)
AT GTE Yes 32 (29.6) 15 (28.9) 17 (30.4) 0.863
diet? No 76 (70.4) 37(71.2) 39 (69.6)

3.4. The Frequency of Eating Daily Meal and Snacking
in between Meals among the Students

The percentages of participants who ate breakfast, lunch,
and dinner every day and the percentages of those who ate
snack in between meal are shown in Table 4. Only 69.2%
and 64.3% of male and female students respectively ate
breakfast. The percentage of students who reported eating
lunch always was 55.8% and 58.9% for male and female
students respectively. In terms of frequency of eating dinner,
80.8% male and 90.1% female students eats dinner always.
Generally, the rate of meal skipping was low among the
students and chi square test did not show any sex
differences in the rate of daily meal consumption. Data on

snacking rate between meals (Table 4) shows that 23.1% of
male and 25.0% of female students always eat snack
between meals while 61.5% male and 66.1% female
reported that they sometimes do not eat snacks between
meals. Although, there was no significant difference in the
snacking rate between male and female students, females
slightly snack more that male students. On the use of
kitchen knives, 69.2% and 80.4% of males and female
students respectively uses knife almost every day, while
57.7% and 76.8% of males and females respectively uses
fry pan or pots almost every day. There was significant sex
difference on the use of fry pan or pots among the students.

Table 4. Frequency of consumption of daily meals, snacking in between meals and the use of kitchen utensils in relation to sex

Total Male Female
Meals Answer level Number (%) Number (%) Number (%) P value
(N=108) (N=52) (N=56)
Always eat breakfast 72 (66.7) 36(69.2) 36(64.3) 0.795
Breakfast Sometimes do not eat breakfast 33 (30.6) 15 (28.9) 18(32.1)
Mostly do not eat breakfast 3(2.8) 1(1.9) 2(3.6)
Always eat lunch 62 (57.4) 29(55.8) 33(58.9) 0.531
Lunch Sometimes do not eat lunch 44 (40.7) 21(40.4) 23(41.1)
Mostly do not eat lunch 1 (0.9) 1(1.9) 0(0.0)
Never eat lunch 1(0.9) 1(1.9) 0 (0.0)
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Total Male Female
Meals Answer level Number (%) Number (%) Number (%) P value
(N=108) (N=52) (N=56)
Dinner Always eat dinner 93 (86.1) 42 (80.8) 51(91.1) 0.122
Sometimes do not eat dinner 15 (13.9) 10(19.2) 5(8.9)
) Always eat snacks between meals 26 (24.1) 12(23.1) 14(25.0) 0.364
E:’i;l;elrrll Sometimes do not eat snacks between meals 69 (63.9) 32(61.5) 37(66.1)
meals Mostly do not eat snacks between meals 7 (6.5) 3(5.8) 4(7.1)
Never eat snacks between meals 6 (5.6) 5(9.6) 1(1.8)
Almost every day 81 (75.0) 36(69.2) 45 (80.4) 0.125
Use of - Knife 3-4 t%mes a week 14(13.0) 6(11.5) 8 (14.3)
1-2 times a week 10 (9.3) 7 (13.5) 3(5.4)
Almost never 3(2.8) 3(5.8) 0(0.0)
Almost every day 73 (67.6) 30 (57.7) 43 (76.8) 0.032
3-4 times a week 17 (15.7) 8(15.4) 9 (16.1)
Fry pan or pot .
1-2 times a week 14 (13.0) 10(19.2) 4(7.2)
Almost never 4(3.7) 4(7.7) 0 (0.0)

3.5. Nutrition Knowledge

The items surveying nutrition knowledge were evaluated
and the percentage correctly answered was compared
between sexes (Table 5). There was a significant sex
difference in only on one item: (Vitamins are a good source
of energy), with 9.6% of the males students correctly
answered this item as compared to 30.4% of female
students. The percentage correct ratio for male and female
were46.5% and 47.1% respectively, and no significant
difference was found between sexes.

3.6. Eating Attitudes

The 36 items surveying eating attitudes were evaluated
and the means were compared between sexes. The results
of these analyses are shown in Table 6. Although, female
students had relatively higher mean scores for most of the
items, there was no clear pattern in the means scores.
Significant sex differences were observed in only three
items (10, 15 and 22). The highest mean scores for male
students were found on items 31, 19 and 36, while for
female counterpart, items 1, 8, 21 and 36 had the highest
mean scores. More so, for male students, item 22 had the
least mean score while for female item 34 showed the least
score.

Table 5.Percentage of students who correctly answered questions on general nutrition knowledge in relation to sex

Total Male Female

Items (N=108) (N=52) (N=56) P value
1. When we eat, insulin is released. 60.2 65.4 55.4 0.288
2. Vitamins are a good source of energy. 20.4 9.6 304 0.008*
3. Human body consists of water to an extent of about 50%. 37.0 34.6 39.3 0.616
4. Calcium can be found in great amounts in vegetables, potatoes, and fruits. 18.5 19.2 17.9 0.854
s The same amount of carbohydrates and proteins contain the same amount of 157 192 125 0337

calories.
6. Unsaturated fatty acid is not found in beef and pork. 93.5 94.2 92.9 0.772
7. Food poisoning is caused by overeating. 71.3 73.1 69.6 0.694
8. Carrots are a good source of Vitamin A. 38.9 38.5 39.3 0.930
9. Carbohydrates, like proteins and fat, are not easily digested. 47.2 423 51.8 0.324
10. The absorption of nutrients in spinach is better when it is fried in oil. 13.9 13.5 143 0.902
11. Bread and Cereals are both sources of dietary fiber. 63.0 67.3 58.9 0.368
12 Dee.p-fried food is ready in a short amount of time, but many nutrients get lost 1.6 50.0 35.7 0.134

during the process.
13. Even during a diet, the intake of fat is necessary to a certain extent. 66.7 65.4 67.9 0.785
14. Animal foods do not contain dietary fibers. 26.9 23.1 30.4 0.394
15. The amount of calories in 1g of alcohol is higher than that of proteins. 20.4 21.2 19.6 0.846
16. There are many proteins in apples. 75.0 71.2 78.6 0.374
17. A balanced meal is a meal with a low intake of fat. 24.1 21.2 26.8 0.494
18. Minerals are nutrients that improve your health 80.6 80.8 80.4 0.957
19. Genéti?ally modiﬁc?d food is food that contains genetic material other than that 304 365 286 0377

originally found in that type of food.

20. Qf the tl}ree disez?ses Hepati?is A, pneurponia, and influenza, Fhe following 38.9 346 9.9 0288

disease is transmitted by eating contaminated food: pneumonia.

Total correct ratio 46.9 46.5 47.1 0.942

*Indicates significant difference at P< 0.05.
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Table 6.1tem means for eating attitudes in relation to sex

Ttems Total Male Female P
(N=108) (N=52) (N=56) value
1 I try to eat a well-balanced diet. 3.29 3.23 3.34 0.528
2 I seriously would like to learn cooking. 3.00 2.94 3.05 0.578
3 I check for food additives, food coloring, etc. in my food. 2.62 2.50 2.73 0.239
4 I eat precooked food, instant and frozen products, and delivery foods (e.g.,pizza). 2.48 2.54 243 0.514
5 I take nutritional supplements like vitamin tablets or similar products. 2.74 2.81 2.68 0.474
6 The amount of my food intake varies depending on my mood. 2.95 2.83 3.07 0.108
7 Practicing healthy eating behavior is important to me. 3.18 3.19 3.16 0.842
8 I would like people to commend my cooking. 3.07 2.94 3.20 0.121
9 I buy natural foods and organic vegetables even if they cost more. 2.80 2.64 2.95 0.050
10 I try not to eat too much. 2.93 2.75 3.09 0.019*
11 Fast food is delicious and convenient. 2.74 2.60 2.88 0.062
12 I highly value pre-cooked dishes in the supermarket. 2.40 2.37 243 0.728
13 [ try to eat slowly and chew well. 3.07 3.06 3.09 0.835
14 I like to change the dishes I use depending on my mood. 2.94 2.85 3.02 0.350
15 I feel uneasy about trusting imported foods. 2.69 2.48 2.89 0.018%*
16 I want to save money on food and spend it on other things 1.95 1.85 2.05 0.301
17 I try to eat a variety of foods. 3.05 3.08 3.02 0.704
18 I try to eat at the same time every day. 2.52 2.40 2.63 0.199
19 I try to enjoy eating my meals. 3.20 3.27 3.14 0.404
20 I think there are many tasty instant noodle soups. 2.56 2.58 2.54 0.817
21 I would like to know more about food nutrients and what functions they have. 3.19 3.17 3.20 0.875
22 I don’t care what I eat as long as it fills my stomach. 1.90 1.69 2.09 0.039*
23 I want to buy and try out new food products as soon as they are released. 2.69 2.67 2.71 0.771
24 I want to lose weight just by eating a well-balanced diet. 2.59 2.54 2.64 0.581
25 I always drink vitamin drinks. 2.87 2.73 3.00 0.084
26 I don’t mind eating the same things every day. 241 233 2.48 0.377
27 I only want to eat my favorite dishes. 2.81 2.77 2.84 0.648
28 I dislike cooking and cleaning up afterwards. 231 2.29 2.34 0.792
29 When food tastes good, I eat more than usual. 3.10 3.02 3.18 0.315
30 I worry about calories when eating. 2.66 2.64 2.68 0.770
31 My eating habits are normal. 3.21 333 3.11 0.147
32 It’s OK not to eat. 2.53 2.44 2.61 0.361
33 I like to eat. 3.19 323 3.14 0.591
34 I feel like eating when I am in a bad mood. 2.05 2.14 1.96 0.400
35 When I see a person eating, I want to eat as well. 2.51 2.56 2.46 0.658
36 I like to strengthen relationships with others by eating together. 323 3.27 3.20 0.677

The items were rated on a 4 point scale: (1) mostly does not apply, (2) rarely applies, (3) sometimes applies (4) fully applies. *Indicates significant

difference at P< 0.05.

3.7. Factor Analysis of Eating Attitudes

Factor analysis of the eating attitudes questionnaire was
performed by principal factor method. Items with factor
loadings under 0.4 were removed from the model. The final
outcome of the factor analysis loaded onto three(Table7).
The first factor (F1), [items 7, 13, 19, 31, 29, 21, 33, 17 and
25; alpha coefficient 0.866] was named “healthy eating
habits” because its constituent items were related to
attitudes reflecting healthy eating behaviors. The second

factor (F2),[items 35, 12, 4, 18, 27, 34, 24, and 30; alpha
coefficient 0.809] was named “emotional and personal
eating style” because the items relates to emotions and
personal eating attitudes. The third factor (F3), [items 6, 4,
27, and 5; alpha coefficient 0.665] was called
“consciousness in food safety” and included items about
eating carefulness. The cumulative contribution ratio was
42.5%, and the individual contribution ratios of F1, F2 and
F3 were20.0, 15.0and 7.5%, respectively.
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Table7.Main factor structures derived from the factor analysis”

Factor loading

Factors F1 2 3
F1: Healthy eating habits (¢=0.866)

7. Practicing healthy eating behavior is important to me. 0.838 -0.061 0.057
13. I try to eat slowly and chew well. 0.721 -0.087 0.532
19. I try to enjoy eating my meals. 0.718 0.058 0.137
31. My eating habits are normal. 0.663 0.008 0.113
29. When food tastes good, I eat more than usual. 0.617 0.212 -0.045
21. I would like to know more about food nutrients and what functions they have. 0.614 -0.248 0.075
33. I 'like to eat. 0.608 0.130 -0.197
17. I try to eat a variety of foods. 0.607 0.020 0.148
25. I always drink vitamin drinks. 0.510 0.245 0.041
F2: Emotional and personal eating style (¢=0.809).

35. When I see a person eating, I want to eat as well. 0.021 0.767 0.124
12. I highly value pre-cooked dishes in the supermarket. -0.087 0.753 0.016
4. I eat precooked food, instant and frozen products, and delivery foods (e.g., pizza). 0.162 0.652 0.040
18. I try to eat at the same time every day. -0.024 0.598 0.285
27. 1 only want to eat my favorite dishes. 0.157 0.533 -0.045
34. I feel like eating when I am in a bad mood. -0.292 0.528 0.255
24. 1 want to lose weight just by eating a well-balanced diet. 0.199 0.482 -0.016
30. I worry about calories when eating. 0.172 0.464 -0.038
F3:Consciousness in food safety(a=0.665 )

14. 1 like to change the dishes I use depending on my mood. 0.259 0.037 0.619
9. I buy natural foods and organic vegetables even if they cost more. 0.332 0.167 0.531
1. I try to eat a well-balanced diet. 0.216 0.114 0.500
3. I check for food additives, food coloring, etc. in my food. 0.223 -0.075 0.475
15. I feel uneasy about trusting imported foods. 0.198 0.137 0.435
Contribution (%) 20.0 15.0 7.5

“Principal factor method with varimax rotation was conducted

The mean factor scores are shown in Table 8. There were
no significant sex differences except for F3. The mean
score for F3 was higher for female students compared to
male students.

Table 8. The mean scores of eating attitudes factor scores in relation to sex

Eating attitudes Total Male Female P
factor scores (N=108) (N=52) (N=56) value
F1 (Healthy cating 28.06+5.0 28.08+4.6 28.04:54  0.966
habits)

U2 (st oty 23.01£5.1 22.88+5.0 23.13£52 0.807
personal eating style)

F3 (Consciousnessin 1, 13,3 1360431 1493228 0.032

food safety)

3.8. Fat-Related Dietary Habits Questionnaire (FDHQ)

Table 9 summarizes the mean scores for FDHQ
subscales in relation to sex. Lower scores indicate that fat-
lowering behaviors are being practiced more frequently.
Male student had a significantly lower mean score for
modify meat to be low in fat (6.33) compare to the female
counterparts (7.45). The mean score for substitute high fat
products with low fat was also significantly lower among
male students (14.65) compared to female students (18.04).
Replace meats remained the lowest mean score for both
male and female student, though there was no significant
sex difference. Male students consistently had lower mean
scores for all FDHQ subscales compared to female students;
there was no significant differences with respect to sex
except for modify meat to be low in fat and substitute high
fat products with low fat.

Subscale Scores
Table 9. The mean scores for FDHQ subscales in relation to sex
Total Male Female
FDHQ subscales (N=108) (N =52) (N =56) P value
Avoid frying 9.27+2.96 8.79+3.24 9.71+2.63 0.105
Modity meat to be low in fat 6.91+£2.93 6.33£3.15 7.4542.62 0.047
Substitute high fat products with low fat 16.4+5.80 14.65+6.99 18.04+3.81 0.002
Replace meats 2.17+1.31 1.98+1.39 2.34+1.21 0.156
Avoid fat as flavoring 12.24£3.5 11.71+4.18 12.7042.67 0.145
Replace high fat food with fruits and 12.143.27 11.67+3.69 12.54:2.81 0.173

vegetables
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3.9. Degree of Mental Health Using the University in percentages of students affirming to the items(Table 10).

Personality Inventory (UPI) Of the 60 items only6 items (1, 12, 15, 16, 29 and 41)
showed significant sex differences. The highest checked
ratio for male students were found on items 57, 53, 5 and
20, while for female counterpart, items 53, 57, 5 and 20.

Evaluation of degree of mental health of university
students was done using the university personality
inventory (UPI). The responses to these items are presented

Table 10.Check ratio (%) of each UPI item in relation to sex

Ttems Total Male Female P value
(N=108) (N=52) (N=56)
1 I have a poor appetite. 28.7 17.3 39.3 0.012
2 I sometimes suffer from nausea, heartburn, or stomach pains. 38.9 36.5 41.1 0.629
3 Without reason, I suffer from constipation or diarrhea. 41.7 44.2 39.3 0.603
4 I am troubled by a fast, or irregular, heart-beat. 11.1 7.7 14.3 0.276
5 I am in top physical condition. 583 61.5 55.4 0.515
6 I am bugged by many things and complain much. 13.0 9.6 16.1 0.318
7 My parents expect far too much of me. 27.8 32.7 232 0.272
8 I have had an unhappy family life. 6.5 9.6 3.6 0.202
9 I am overly anxious about the future. 25.0 28.9 21.4 0.374
10 I prefer not to meet people. 3.7 1.9 5.4 0.345
11 I feel that I am not my own person. 5.6 9.6 1.8 0.076
12 I am unmotivated. 7.4 9.6 5.4 0.040
13 I am inclined to be pessimistic. 9.3 13.5 5.4 0.147
14 I find it difficult to think clearly. 4.6 5.8 3.6 0.587
15 I am overly moody. 7.4 1.9 12.5 0.036
16 I frequently find it difficult to sleep. 6.5 11.5 1.8 0.040
17 I suffer from headaches. 26.9 25.0 28.6 0.676
18 I feel stiff around my shoulders and neck. 19.4 25.0 14.3 0.160
19 I suffer from chest pains, or tightness in the chest. 15.7 13.5 17.9 0.531
20 I always participate actively in things. 44.4 46.2 429 0.731
21 I am overly timid. 4.6 5.8 3.6 0.587
22 I am overly anxious about many things. 29.6 32.7 26.8 0.502
23 I become easily irritated. 222 17.3 26.8 0.237
24 I am quick-tempered. 15.7 15.4 16.1 0.922
25 I sometimes wish I was dead. 0.9 1.9 0.0 0.297
26 I feel indifferent towards everything. 5.6 7.7 3.6 0.350
27 My memory is getting worse. 1.9 39 0.0 0.139
28 I do not finish things that I begin. 4.6 39 5.4 0.709
29 I'lack decisiveness. 4.6 9.6 0.0 0.018
30 I am overly dependent on others. 1.9 39 0.0 0.139
31 I find myself blushing easily. 2.8 5.8 0.0 0.068
32 I'am inclined to stutter. 7.4 11.5 3.6 0.114
33 I sometimes get hot flashes or cold chills. 7.4 5.8 8.9 0.531
34 I have an emotional problem with my urination and/or genitals. 3.7 39 3.6 0.940
35 I am a light-hearted person. 213 23.1 19.6 0.663
36 One way or the other, I am always fearful. 12.0 7.7 16.1 0.181
37 When I’'m alone, I cannot relax. 9.3 9.6 8.9 0.902
38 I lack confidence. 8.3 5.8 10.7 0.353
39 I tend to be hesitant about everything. 14.8 11.5 17.9 0.356
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Items Total Male Female P value
(N=108) (N=52) (N=56)
40 I am frequently judged wrongly by others. 213 23.1 19.6 0.663
41 I cannot trust other people. 28.7 19.2 37.5 0.036
42 I am overly suspicious. 13.9 11.5 16.1 0.496
43 I am not a sociable person. 12.0 5.8 17.9 0.054
44 I feel inferior to others. 1.9 1.9 1.8 0.958
45 I worry unduly about the future. 6.5 5.8 7.1 0.772
46 My body feels heavy. 13.0 9.6 16.1 0.318
47 When I am anxious, I easily get into a cold sweat. 10.2 5.8 14.3 0.144
48 I have dizzy spells. 2.8 39 1.8 0.515
49 I faint and have convulsions. 0.0 0.0 0.0 -
50 I am usually liked by others. 44.4 40.4 48.2 0.413
51 I am overly pedantic. 1.9 39 0.0 0.139
52 I need to check things repeatedly. 24.1 26.9 21.4 0.505
53 I am overly sensitive about dirt. 66.7 63.5 69.6 0.496
54 I can’t rid myself of unrelated thoughts. 7.4 7.7 7.1 0913
55 I worry about my own body odor. 9.3 9.6 8.9 0.902
56 People talk about me behind my back. 213 17.3 25.0 0.329
57 I am overly anxious about the people around me. 62.0 65.4 58.9 0.490
58 I am bothered by people looking at me. 13.9 154 12.5 0.665
59 People pay no attention to me. 2.8 5.8 0.0 0.683
60 I am easily hurt by others. 15.7 11.5 19.6 0.248
Table 11.The mean scores of subscales of UPI in relation to sex
Subscales of UPI (;:IT)IS) (11:[:;;) f;l:;l;" P value
Lie 1.69+1.05 1.71£1.13 1.66+0.98 0.802
Total 7.92+5.09 7.81+5.84 8.0244.33 0.831
Depression 2.02+£2.25 2.25+2.51 1.80+1.98 0.305
Anxiety 1.29+1.47 1.02+1.38 1.54+1.53 0.068
Obsession 2.25+1.36 2.27+1.48 2.23+1.25 0.888
Physical complaint 2.36+2.08 2.2742.19 2.45+1.99 0.660

3.10. Subscales of UPI

Table 11 shows the mean scores for UPI subscales for the
participated students. Higher UPI subscale scores mean
lower mental health states except for lie scale. The mean
score for depression was 2.25 and 1.80 for male and female
students respectively. While the mean score for anxiety was
1.02 and 1.54 for male and female students respectively.
There were no significant sex differences in all UPI
subscales.

3.11. Associations between Eating Attitudes, Mental
Health, FDHQ Subscale Scores and Eating
Behaviors

The correlation coefficients for the association between
eating attitudes factor scores, UPI subscale scores, FDHQ
subscale scores and eating behavior were investigated for
male (Table 12), and for female ( Table 13). The correlation
analyses showed variation in the pattern of association of
the variables with respect to sex. For male, the pattern of
association showed that eating attitudes factor score was
positively related to life style but negatively associated with
frequency of snacking between meals. Also UPI subscale
showed significant correlation with eating attitudes factor
score F2. FDHQ subscales showed negative association
with frequency of snacking between meals and positive
association with eating attitudes factor scores F2 and
F3(Table 12).
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Table 12.The associations between eating attitudes factor scores, UPI subscale scores, FDHQ subscale scores and eating behavior for male(N=52). Only
significant correlations (P< 0.05) above 0.2 of the absolute value are shown.

Hours . Use
of Sleep Health  Stress Ciga Diet- Use of Break Lunch  Dinner Snack
BMI con- smok- . of fast btw F1 F2 F3

Sleep .. status  status . ing . fry freq freq

. dition ing knife freq meal

/night pan
F1 0.31
F2 0.32 -0.39
F3 0.33 0.35 -0.30
Lie 0.37
Total 0.33
Depression 0.33
Anxiety -0.32
Obsession 0.36
Phy com 0.30
Nut know 0.34 039 0.33
Avoid -
frying 0.28 EE
Modify -0.35 037
meat
Sub  high -0.33 035 048
fat
Replace -0.37 040 037
meat
Avoid fat
as -0.32 032 047
flavoring
Replace
with fruits 0.38 -0.29 036 0.51
& veg

Ciga(cigarette), freq(frequency), bwt (between), F1(healthy eating habits), F2(emotional and personal eating style), F3(consciousness in food safety),Phy
com (physical complaint), Nut know(nutrition knowledge), sub(substitute), veg (vegetable).

Table 13.The associations between eating attitudes factor scores, UPI subscale scores, FDHQ subscale scores and eating behavior for female(N=56).
Only significant correlations (P< 0.05) above 0.2 of the absolute value are shown.

Hours . Use
Sleep Ciga . Use Break . Snack
BMI of con- Health  Stress smok- Plet- of of fast Lunch  Dinner bt Fl P2 F3
Sleep . status  status . ing . fry freq freq
. dition ing knife freq meal

/night pan
F1 0.31
F2 -0.27 -0.30
F3 -0.38
Lie
Total 0.35 0.29 0.29 041
Depression 0.30 037
Anxiety 0.32 033
Obsession 0.32 -0.31 -0.31
Phy com 032

Nut know -0.30 -0.31 -0.35
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Hours
of Sleep

BMI con-
SR
/night

Ciga
smok-
ing

Health
status

Stress

Diet-
status i

ing

Use
Use of izl Lunch  Dinner

of fast fre fre
knife freq 4 4

Snack
btw F1
meal

F2 F3

pan

Avoid
frying

Modify
meat

Sub  high
fat

Replace
meat

Avoid fat
as 0.32
flavoring

Replace
with fruits
& veg

0.28

0.33

0.38 0.47

Ciga(cigarette), freq(frequency), bwt (between), F1(healthy eating habits), F2(emotional and personal eating style), F3(consciousness in food safety),Phy
com (physical complaint), Nut know(nutrition knowledge), sub(substitute), veg (vegetable).

As for female, the correlation pattern reveled that eating
attitudes factor score was with meal frequency (lunch and
dinner) and snacking between meals. UPI subscale showed
significant association with life style and eating attitudes
factor score F3. Fat related habits (avoid fat as flavoring,
and replace with fruits and vegetables) showed negative
associations with eating attitudes factor score F3 (Table 13).

4. Discussion

This study is the first to present a detailed report on the
eating habits, of university students from Delta State,
Southern Nigeria. Nutritional knowledge, fat-related habits,
eating attitudes, meal frequency, and personality traits were
compared in relation to sexes. These results make an
important contribution to our understanding of the
university student eating behavior in Southern Nigeria. This
research focused on university student; an important
population which is at a key crossroads in nutritional health.
A detailed literature searched showed that there are no
published reports regarding eating habits of university
student in Delta state, Nigeria. Existing reports comes from
studies either from a different geographic region [21], or
focused just on the prevalence of overweight and obesity
[22].

Results from this study shows that based on BMI
classification of weight status, about half of the students
were of normal weight and there was no sex difference with
respect to weight status of the students. The prevalence of
overweight (obese inclusive) is about 40.4% for male and
37.7% for female students. Although, this finding is higher
than previously reported prevalence among university
student in South-West Nigeria [22,23], high prevalence of
overweight among university students have also been

reported in other countries [9,24,25]. The possible
explanation for the difference could be the on-going
nutritional and epidemiologic transitions [26]. Secondly,
the societal perception in most African countries including
Nigeria considers being overweight or obese as an evidence
of good living and richness. Also, the Calabar and Efik
tribes in Southern Nigeria has the tradition of sending
young women to fattening houses where they are lock-up in
a room and fed with large quantity of high dense
carbohydrates for over three months in order to get fat
before marriage.

In this study, data on frequency of eating meal showed
that majority of the students eat breakfast, lunch and dinner
regularly. Although, there was slight sex variation in the
proportion of meal frequency, no significant difference was
observed among sex. Though, 55.8% and 58.9% of male
and female respectively tended to eat lunch daily, the
overall level of the frequency of daily meal intake among
the studied population is considerable good and could be
considered a healthy diet practice. The breakfast regularity
seems to be higher than that reported for Lebanese students
[9], Saudi Arabian students [27],and Malaysian students
[28], but lower compared to report for Chinese and
Japanese students [11,29]. No significant difference
between male and female students was observed for
frequency of breakfast consumption, although in most
Europe countries females eat breakfast more than do males
[30].

The rate of always snacking in between meals was
relatively higher among females (25.0%) compared to
males (23.1%). The snacking rate among the study
population was lower than that reported for Lebanese
students [9]. Smoking of cigarettes was not common
among the students.The prevalence of smoking is low
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compared to theprevalence among university students in
many European countries [31].In addition to coping with
the normal stressors of everyday life, university students
must deal with stressors specific to their academics. In this
study, about half of the students were within normal level
of stress. This may imply they have already well adapted to
cope with student life and associated stressors. This study
showed that the average duration of night sleep among
students was 7.9 hours. Earlier studies in Asian countries
reported average sleep duration among Korean college
students to be 6.7 hours [32], and 6.9 hours for Chinese
students [33]. Thus the average sleeping duration observed
among these students was about 1 hour higher than the
reported averages among students from Asia.

Although dieting is becoming a popular phenomenon
among university students to achieve or maintain a healthy
weight, data from this study shows that dieting is not a
common practice among the studied population, 71.2%
male and 69.6% of female students reported not being on
diet. The low prevalence of dieting among the students
suggest that the risk of exhibiting body disordered attitude
towards body image is low and that participants of the
study are more satisfied with their weight. In other
countries, contrasting findings have been reported, for
example, Méndez-Hernandez et al., [34]reported a dieting
rate of 40.0% among university students in Mexico. Given
the low prevalence of dieting observed in this study, it is
reasonable to assume that the students had fairly good self-
image.

Of the 36 items related to eating attitudes that were
investigated in this study, the means of these three items (6,
10, and 15) were higher for female students than for male
students. Item 10 (I try not to eat too much), related to
being mindful of the quantity of food eaten. This is an
eating habit common among female most probable due to
their high concern about body image and shape [35], and
their higher propensity to either lose weight or avoid
gaining weight. Generally, the pictures of movie stars and
models in fashion magazines and mass media have a strong
impact on females' body shape and image perception [36].
University female students see the shape and weight of
fashion models as the ideal body shape and figure to attain.
It is expected that female students with such strong body
weight/shape perception may tend to place emphases on
restriction of large volume of food. Furthermore, the mean
score for item 6(the amount of my food intake varies
depending on my mood) was significantly higher for
female students. Taken these two factors together, it implies
that female student from Southern Nigeria are conscious
not to engage in overeating however, the quantity of their
food is moderated by their mood. This confirmed earlier
report that females share a great interest in the interactions
between food intake and mood, and with the general
assumption that emotions may alter eating behaviors
[37,38]. Studies have shown that an induction of negative
mood leads to an increase of food intake [37,39].

Results of the factor analysis of eating attitudes revealed

three striking factors. The factors had appreciable alpha
coefficients for factors 1 and 2 respectively. The first factor
was related to healthy eating habits and the second factor
was related to emotional and personal eating style while the
third factor relates consciousness in food safetyhad the
highest factor loading. Practicing good eating habits is
highly essential to maintain good health. Mores so, female
had significant higher mean factor score for F3 than male.
This may indicate that female students were more likely to
worry about the food safety issues and tended to observe
some measures such reading of food labels and checking
expiring date. More so, the significant higher scores for “I
feel uneasy about trusting imported food” in female further
support the higher level of consciousness in food safety
among female students. This result confirmed the prior
findings of Blair et al. [40] that females are more safety
conscious in safe behavior and beliefs.

The FDHQ subscale showed that the students engaged in
a variety of the subscale behaviors to reduced fat intake.
These includes avoiding frying, modify meat to be low in
fat, substitute high fat food with low fat, replace meats,
avoid fat as flavoring and replaced high fat foods with
fruits and vegetables. The lower mean fat-related dietary
subscale scores (indicates lower fat intake and by
implication higher practice of the behavior). Of the six
subscales, there were significant lower scores for
modifying meats to be low in fat and substitute high fat
food with low fat among male. This suggests that male
students are more likely to use these behaviors to reduce fat
intake than female students. The sex differences observed
in this study do not agree with the findings of Noia et al.
[41] who reported that there was no sex difference in the
fat-related behavior in African American adults. The
difference in setting and participants may be a possible
explanation for difference in the findings. However, the
observance of lower mean scores for modifying meats to be
low in fat and substitute high fat food with low fat is in
agreement with the report of Gans et al. [42] that African
adults commonly practice modification as a means of fat
reduction. Also, lower subscale scores for modifying foods
to be low in fat have been reported among adults [18,19].

The study also assessed mental health of university
students using the university personality inventory (UPI).
Of the 60 items, only 6 items (1, 12, 15, 16, 29 and 41)
showed significant sex differences. The UPI items were
classified into six subscales; UPI lie, total, depression,
anxiety, obsession and physical complaint. The scores of
the UPI subscale suggest that the students were in good
mental health state. There was no significant sex difference
in the mean scores of the subscale of the UPI. This concurs
with the findings of Tominaga et al. [43] who found no
significant differences in the mean scores of each UPI scale
between male and female students, except for physical
complaint items.

The correlation analyses results showed some
distinctions. For male, higher scores for F3 relates to not
dieting. This means greater level of consciousness in food
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safety results to lower tendency of dieting. This is expected
as students with higher consciousness in food safety are
most likely to be aware of negative implication of
unhealthy dieting. For female, anxiety increases the
tendencies for dieting. A possible explanation could be that,
female students are more worried and dissatisfied with their
body weight and self-image, thus are more likely to engage
in weight loss programs. As for frequency of meal, healthy
eating habit in female was associated with lower frequency
of eating lunch. This is an unexpected finding, as it would
be expected that high scores for healthy eating habits
should relate to higher frequency in lunch intake. One
possible explanation to this result is that healthy eating
habits may not necessarily translate to higher rate of eating
lunch. Secondly, it could be that the students may not have
the time to eat lunch due to busy lectures and academic
schedules. The lecture time tables for universities in
Nigeria do not make provision for lunch time. This could
be a possible reason for the low frequency of lunch intake
observed among the study population. Furthermore, for
female, emotional and personal eating style increased the
tendency for eating dinner. Refereeing to the items that
constitute this factor (Table 7), emotional eating in this case
do not implies that the student eat dinner to reflect a
negative emotions but may be due to sight of someone
eating (When I see a person eating, I want to eat as well). It
was found that frequency of snacking between meals in
male and female was significantly related with emotional
and personal eating style and consciousness in food safety.
This suggest that emotional eating could trigger snacking
and the relationship between consciousness in food safety
implies that individuals with the habitual tendency to snack
between meal when being emotional may not necessarily
be aware of the unconscious link between negative
emotions and the corresponding behavioral response
(snacking).

Also, among male students, depression tends to be
related to low snacking. This observation is contrarily to
previous report that associated depression with increased
snaking [44]. A possible explanation could be that the level
of appetite during moment of depression could moderate
the degree of snacking. More so, for male students, there
were notable significant correlations between FDHQ
subscales scores with frequency of snacking among and
eating attitudes factor (F2 and F3). High tendency for fat
avoidance related to low frequency of snacking but
associate positively with emotional and personal eating
style, and consciousness in food safety. Also in male
students, higher scores for UPI subscale correlated
positively with emotional and personal eating style
suggesting that bad mental health may increase the
tendency for emotional eating. For female, the trend of the
association between UPI subscale and F3, as well as fat-
related subscale and F3 was reversed and showed no
striking associations. The reasons for these patterns of
associations are largely unclear and difficult to explain.
Further study may be required to clarify these associations.

Just like any other study, there is a limiting factor which
might limit the generalization of this study. The use of
small sample of students from only Abraka campus may
not be a true representation of university students. Further
studies should explore a far larger sample as well as
extending to other Campuses of the University. Therefore,
given the limitation mentioned results of this study should
be interpreted with caution.

In conclusion, eating behaviors are influenced by a
variety of factors, including life style factors and mental
health state. Associations exist among these factors and
eating habits. However, patterns of association suggest a
modulating effect of sex on eating behaviors. Efforts aimed
at modifying unhealthy eating habits may benefit from a
tailored approach, which takes into account individual
differences in these factors.
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