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INTRODUCTION
Entry to university brings new responsibilities to students 

in regards to food, housing and financial management (1). 
Within this context, the risk factors of an inappropriate lifes-
tyle, represented by a sedentary lifestyle, psychosocial factors 
and the high demands of academia can contribute to the 
adoption of nutritionally unbalanced eating habits. Therefore, 
the risk of the development of chronic, non-communicable 
diseases increases (2, 3).

On the other hand, enrolling in the course of nutrition 
provides access to information on nutritionally balanced eating 
habits. Thus, it is assumed that the knowledge acquired by 
the students of this course can positively influence the dietary 
patterns. This is defined as a set or group of foods normally 
consumed by individuals or populations (4).

The identification of the eating patterns of the students 
is an important strategy for promoting balanced nutrition 
during the phase of graduation. However, there are still very 
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ABSTRACT
This cross-sectional study aimed to analyze the dietary patterns 
of 125 nutrition students in 2011, from public university in 
Bahia State, Brazil. The students answered a structured and 
validated questionnaire for this specific group that addressed 
socioeconomic and health aspects, family information, and food 
consumption. Dietary patterns were determined using factor 
analysis by principal components analysis. The mean age was 
22.3 (SD: 3.75) years old. The majority (88%) of students were 
female. In relation to the dietary patterns of the students, 4 groups 
were identified and these patterns explained 59.8% of the total 
dietary variability. The pattern number 1, entitled “Traditional”, 
consisted of roots/tubers, legumes, dairy products, meat and eggs, 
fruit/natural juice and vegetables, and explained 21.53% of the 
variability of food consumption. Pattern 2, labeled “Exam Days” 
was made up of breads/cereals, sausages and artificial beverage 
accounted for 13.85% of the variability of food consumption. 
Pattern 3, entitled “End of Semester” was characterized predo-
minantly by candy/sugar and snacks and represented 13.39% of 
the variability of food consumption. Pattern 4, labeled “Anxiety” 
which was made up of coffee/tea and fats, explained 11.08% of 
the variation of food consumption. It was observed that 38.1% 
of the students have inadequate food consumption because they 
are monotonous, and poor sources of fiber and vitamins. 
Key words: Eating behavior, dietary habits, diets, university, 
nutrition.

few studies that evaluate the dietary patterns of university 
students, because most of the work identified in the literature 
only assesses nutrient and energy intake (5). This approach can 
be considered reductionist by solely analyzing nutrients, and 
not the complex interaction between food and/or nutrients.

Thus, the dietary intake assessed by the dietary pattern 
analysis represents more reliably the eating habits of the po-
pulation groups (5). From this perspective, this study aims to 
identify the dietary patterns of nutrition students at a public 
university in Brazil.

METHODOLOGY
Study design and population

The study consists of a cross-sectional study, conducted 
from April to June 2011, with a sample of 125 undergraduate 
nutrition students from a public university in the state of 
Bahia, Brazil. To calculate the sample, the lifestyles of 277 
individuals who regularly attended the course at different entry 
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periods (1st to 9th semesters) were considered, an appropriate 
frequency of consumption of fruits and vegetables among 
students estimated at 24.9 % (6), with a margin of error of 5 
% and a power of 90 %. Thus, to represent the course it would 
be necessary to interview 118 students. To compensate for 
possible losses, the final sample consisted of 125 individuals.

Data collection 
Students were asked to answer a structured questionnaire, 

previously validated for the group under study, divided by the 
following items: socioeconomic, family information, dietary 
intake and health status and questionnaire of food intake 
frequency. This questionnaire was applied individually, in 
order to better understand the eating habits of the students 
of the nutrition course.

The food frequency questionnaire (FFQ), according to 
Willett (7), was used. It was simplified, and developed from 
the food pyramid which was adapted to the Brazilian popula-
tion by Sichieri and Everhart (8) to investigate the food intake 
of students of nutrition. The FFQ was composed of 70 food 
items and the frequency of consumption was represented by 
7 categories, namely: daily (once a day, twice or more times a 
day), weekly (once a week, two to four times a week), monthly 
(less than once a month, one to three times a month) and 
never. The changes in the volume and fractioning of the diet 
during the academic period were evaluated and compared 
with the intake over the weekends (3).

Prevalence was adopted to describe the categorical va-
riables and for the continuous variables, mean and standard 
deviation were adopted. To analyze the income variable, the 
minimum wage in the period of data collection was consi-
dered, R$545.00, and the anthropometric classification was 
performed by the calculation of the body mass index (BMI), 
calculated by weight (kg)/height² (m), using the height and 
weight values provided by the participants. BMI was classified 
according to the cut-off point established by the World Health 
Organization (9).

In regards to the identification of dietary patterns, initially 
the transformation of frequencies of consumption to daily 
frequency was performed, as proposed by Coelho et al (2011) 
(10). Thus, the food value of 1 (one) was attributed when the 
food was consumed once a day. For consumption of more than 
once a day, the value of 1 was multiplied by the reported daily 
frequency. The information which contemplated the weekly 
and monthly intervals used the average interval of the fre-
quency, divided by the period: weekly (7), and monthly (30).

Food groups according to the nutritional characteristics 
were defined. In this regard, 13 food groups were establis-
hed (1) snacks; (2) sweets and sugars; (3) fat; (4) breads and 
cereals; (5) roots and tubers; (6) legumes; (7) dairy products; 
(8) meat and eggs; (9) sausages; (10) artificial beverages; (11) 
coffee and tea (12) fruit and natural juice (13) vegetables. 

Statistical analysis
After the construction of the food groups, factor analysis 

(FA) was adopted for key components, in order to identify the 
dietary patterns of the students of Nutrition.

Prior to implementation of the factorial method, the ade-
quacy of the applicability of this method to the data set was 
evaluated. For this, we used the Kaiser-Meyer-Olkin (KMO) 
test of adequacy and Bartlett’s sphericity test. The value of 
KMO (0.77) and the Bartlett’s test of sphericity (p <0.001) 
suggest that the data is suitably applied to factorial analysis.

We used the percentage of commonality to evaluate 

the permanence of the food groups in the factor analysis. 
The commonality of the database ranged from 0.49 to 0.75. 
These values were above the recommended minimum com-
monality 0.311.

After the extraction of the dietary patterns, they were 
labeled according to the food groups present in each factor 
and the academic context of the student.

With respect to the sample size, it showed a ratio of 9.5, 
considered appropriate due to the fact that the recommended 
ratio to compose the study sample should be between five 
to ten times the number of food items in the food frequency 
questionnaire (11).

The dietary patterns were extracted by a principal compo-
nent analysis (PCA). After the extraction of the factors (dietary 
patterns), they were rotated in accordance with varimax ro-
tation, in order to enhance the interpretability of each factor. 
The number of extracted factors that best represent the data 
set was defined by the graphic test Cattell or Scree plot, with 
accepted factors having eigenvalues above 1. The selected 
food groups to compose each dietary pattern were those with 
factor loadings ≥0.4.

The internal consistency of each factor was assessed 
using Cronbach’s Alpha test and to evaluate the sample size, 
the relative number of individuals/food items was used. The 
Cronbach Alpha index showed an acceptable value of 0.74, 
indicating homogeneity of the eating pattern. Finally, the 
labeled standards were based on the food groups which 
comprised each factor. 

After the extraction of the dietary patterns, and after 
analyzing the factor loadings, they were labeled: Traditional 
Pattern, test day pattern, end of semester pattern and anxiety 
pattern. These labels took into account the composition of 
the food groups of each pattern and the moments of stress 
experienced by students in different periods of the semester. 
Thus, the traditional pattern includes foods that are part of the 
local food culture of the region, and are present in the food 
habits of the population, using socio-cultural and traditional 
characteristics (12).

The test day pattern was named as such due to it contai-
ning processed foods and high glycemic index foods, which 
are easy to be prepared, saving time to study for the exams 
of the semester.

The end of semester pattern was characterized by foods 
like sweets and snacks, foods associated with the reduced 
availability of time the student has for the preparation of food 
due to the workload of the end of the semester, as well as the 
absence of some main meals.

The anxiety pattern, characterized by coffee, teas and fats, 
reveal a pattern found in eager students who adopt a greater 
consumption of foods that contain caffeine to keep the body 
alert for performing academic activities.

The program Statistical Package for Social Sciences, ver-
sion 17, was used for data analysis. 

 
Ethical issues

With regard to the ethical aspects of the research that 
originated this study, they were evaluated and approved by 
the Research Ethics Committee, and all students signed the 
consent form free and willingly, with anonymity and informa-
tion confidentiality guaranteed.

RESULTS
The main descriptive characteristics of the 125 graduates 

are presented in table 1. The average age of students was 22.3 
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years (SD = 3.75), with most being under the age of 22 (79%). 
Females (88%) and mixed skin color (47.2%) were predominant 
in the study population. It was observed that 12% of the res-
pondents worked and 72 % of the students had a total daily 
time spent at the University of 5 to 8 hours.

Most students reported as an income family support (68.8 
%) and the others university scholarship (13.6 %) and work 
(9.6 %). In addition, 55.2 % students mentioned that their 
parents had incomes of up to 4 minimum wages (table 1).

According to the analysis of the BMI, the ‘healthy’ status 
was predominant in 70.4% of the students (table 1), however, 
after entering university, the students reported a change in 
weight. It was observed that in periods of greater academic 
activity there was a downward trend in the volume of meals 
(60.5 %). On weekends the students increased the fractioning 
of the daily diet (56.5 %) and the size of the meal (45.2 %), 
as shown in the graph (figure 1).

In relation to the dietary patterns of the students, 4 groups 
were identified and these patterns explained 59.8 % of the 
total dietary variability (table 2).

The food groups that composed the factors were those 
with a higher factorial load larger or equal to 0.4, with the 
greatest saturation being considered (table 2). From this 

perspective, the pattern number 1, entitled “Traditional”, 
consisted of roots/tubers, legumes, dairy products, meat and 
eggs, fruit/natural juice and vegetables, and explained 21.53 
% of the variability of food consumption. Pattern 2, labeled 
“Exam Days” was made up of breads/cereals, sausages and 
artificial beverage accounted for 13.85 % of the variability of 
food consumption. Pattern 3, entitled “End of Semester” was 
characterized predominantly by candy/sugar and snacks and 
represented 13.39 % of the variability of food consumption. 
Pattern 4, labeled “Anxiety” which was made up of coffee/
tea and fats, explained 11.08 % of the variation of food con-
sumption.

The factorial scores of candy/sugar and fruit were high 
and the group of fats (butter and margarine) presented a low 
factorial score (table 2). It was observed that 38.1 % of the 
variation in food consumption is represented by patterns of 
food consumption considered inappropriate (exam days, end 
of semester and anxiety).

DISCUSSION
This study permitted the identification of four patterns of 

food consumption among Nutrition students. Among them, 
three patterns of food consumption (patterns of Exam Days, 

	 Variables	 N	 %
	 Sex				 
		  Male	 15	 12,0
		  Female	 110	 88,0
	 Age 				  
		  < 22 years	 79	 63,2
		  ≥ 22 years	 46	 36,8
	 Skin colour				  
		  White	 32	 25,6
		  Mixed	 59	 47,2
		  Black	 34	 27,2
	 Employment				  
		  Yes	 15	 12,0
		  No	 110	 88,0
	 Accomodation				  
		  Friends 	 69	 55,2
		  Family 	 49	 39,2
		  Alone	 7	 5,6
	 Family income (minimum salaries) 				  
		  <1-4	 69	 55,2
		  >5	 35	 28
		  Doesn’t know	 21	 16,8
	 Marital status				  
		  Single	 117	 94,4
		  Married	 07	 5,6
	 BMI				  
		  Underweight (<18.5)	 19	 15,2
		  Healthy (18.5 – 24.9)	 88	 70,4
		  Overweight (25 – 29.9)	 13	 10,4
		  Obese (>30)	 2	 1,6
	 Total daily hours spent at the university				  
		  1-4	 51	 40,8
		  5-6	 36	 28,8
		  7-9	 38	 30,4

TABLE 1

Socio-demographic and anthropometric characteristics of students of Nutrition, Bahia, Brazil, 2011. 
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End of Semester and Anxiety) can be considered health risks 
to the university students because they are nutritionally in-
adequate, monotonous and low in terms of sources of fiber 
and nutrients necessary to maintain health.

The results of the dietary patterns identified among the 
students of this present study follows the trend of dietary 

patterns of university students in general, in which mainly the 
consumption of processed and industrialized foods, and high 
in content of simple carbohydrates, saturated fats, and the 
reduced consumption of dairy products, sources of fiber and 
micronutrients were observed (6,13-16). In addition, one must 
consider that the pattern of dietary consumption of students 

FIGURE 1

Graph (%) on the dietary behavior of students of Nutrition after entry into University, Bahia, Brazil, 2011. 

TABLE 2

Distribution of the factorial loadings for the four components (Dietary Patterns)
identified in the diets of students of Nutrition. Bahia, Brasil, 2011.

						    
	 Foods/ Food groups		  Dietary patterns
		  Traditional	 Exam days	 End of Semester	 Anxiety
		
	 Roots and tubors	 0,740	 -	 -	 -		
	 Legumes	 0,602		  -	 -		
	 Dairy products	 0,722	 -	 -	 -		
	 Meats and eggs	 0,499	 -	 -	 -		
	 Fruits	 0,833	 -	 -	 -		
	 Vegetables	 0,749					   
	 Snacks	 -	 -	 0,607	 -		
	 Sweets and sugars	 -	 -	 0,862	 -		
	 Fats	 -	 -	 -	 0,494	
	 Coffee and tea	 -	 -	 -	 0,695	
	 Breads and cereals	 -	 0,639	 -	 -		
	 Artificial beverages	 -	 0,766	 -	 -		
	 Sausages	 -	 0,715	 -	 -		
	 Eigenvalues	 2,8	 1,8	 1,7	 1,4		
	 % explanation of the variance	 21,5%	 13,8%	 13,3%	 11,0%	
	 % accumulated variance	 21,5%	 35,3%	 48,7%	 59,8%	
	 Cronbach’s Alpha	 0,72	 0,71	 0,73	 0,73

Pereira-Santos M. y cols.
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may be also influenced by income, food security and nutrition 
status, due to residing away from home, and the support and 
retention of policies aimed at students of higher education.

It can also be noted that these eating patterns, by being 
considered a risk, could be related to periods of greater aca-
demic activity; a condition that may have a negative impact on 
food choices. In this sense, it was observed that the students 
reported a reduction in the volume of meals in periods of 
greater academic activity. On the other hand, upon entering 
university, students tend to leave their family homes and 
build a new independent lifestyle, which may decrease the 
prevalence of healthy eating habits. This may contribute to 
the increased consumption of foods with a high caloric den-
sity and, consequently, increased weight gain after entry into 
university. Research on university students report important 
changes in dietary intake, especially the low intake of fruits 
and legumes (17,18). This change in eating habits can be an 
influence of leaving the family environment, since the students 
who live in with family tend to consume more fruit and vege-
table when compared to those who live away from their home 
and family (13). According to Papadaki (19), students living 
away from the family home reduce the weekly consumption 
of fresh vegetables and raw and cooked fruits, which is why, 
in the family environment, there is a greater availability of 
fruits and vegetables, which are preferably chosen over other 
foods (20,21).

On the other hand, a trend towards the greater con-
sumption of foods considered patterns of risk, has also been 
reported in epidemiological research of the Brazilian popu-
lation (21,22), which may indicate that the dietary profile of 
the students of this research may reflect the changes in the 
dietary patterns and nutrition of the Brazilian population over 
the last two decades.

In this study, it was observed that during the weekend 
there was a change in the dietary pattern, with an increase in 
the consumption of foods with better nutritional value and a 
higher fractioning of meals. Thus, it is assumed that knowledge 
of food and nutrition are employed positively at opportune 
moments, mainly in those associated with the family context.

One result of the study (3) reveals that students chan-
ged their food consumption at weekends when compared to 
consumption during the week. This dietary change is mainly 
related to greater inclusion of breakfast, improved quality 
of intake with the increased consumption of fruits, and the 
inclusion of lighter foods (3).

The elevated consumption of sweets and fatty foods and 
lower intake of fruits and vegetables in periods of greater 
academic activity is proportional to the level of stress of the 
students (3,23). This trend was recorded in a study of students 
of an Australian university, in which levels of mild and modera-
te stress contributed to an increase in processed foods, meats 
and a decreased consumption of vegetables and fruits (24).

In this regard, individual variability is noted as an im-
portant factor in this process because there are individuals 
whose stress and anxiety factors have a negative impact on 
their dietary intake, sometimes proportioning an increased 
consumption at exacerbated levels, while sometimes reducing 
consumption or balancing it.

In addition, it was observed that only one dietary pattern 
(the traditional pattern) was considered protective, and was 
identified among students and this represents minimally the 
feeding habits of the students, since the foods that make up 
this pattern were consumed at a low frequency. The reduction 
in the consumption of foods of this dietary pattern, to the de-

triment of other extracted patterns is worrying, since they are 
sources of complex carbohydrates, protein of high biological 
value, fiber and vitamins and minerals. Thus, it is the pattern 
that is closest to the recommendations issued by national 
and international bodies to promote a healthy diet (21,22).

It is noteworthy that the food consumption patterns ex-
tracted for specific populations are not always reproducible and 
comparable to other populations with different eating habits 
(25). This lack of comparability may be related to the wide 
use of methods that assess dietary intake, diet questionnaires 
containing peculiar food lists for a certain region, different 
nomenclatures and cultural differences of each population 
(10). However, despite this difficult comparison, there are no 
studies with the same proposal of this research, which makes 
it relevant.

This study highlights the importance of the characte-
rization of dietary patterns at graduation level education, 
since the determinants of diseases do not arise from lack of 
nutrients, but through the combined way that they interact 
with aspects of the lifestyle of the individual (26). In this sense, 
three patterns of food consumption were identified that, when 
associated with an improper lifestyle, characterized by high 
academic demands, and physical inactivity can be considered 
risk factors for the onset of chronic diseases in adulthood or 
in later life. Therefore, the university can promote activities 
in favor of a healthy lifestyle and healthy diet, in an aim to 
contribute to the prevention of diseases and provide a better 
quality of life for students.

RESUMEN
Estudio transversal que tuvo por objetivo identificar los 

patrones alimentarios de 125  estudiantes de nutrición de una 
universidad pública del estado de Bahía, Brasil en el 2011. 
Los estudiantes respondieron un cuestionario validado para 
frecuencia de consumo de alimentos. Se empleo análisis facto-
riales para los componentes principales con el fin de identificar 
los principales patrones alimentarios de esos estudiantes. La 
media de edad fue de 22,3 años (DP=3,75). En relación a los 
patrones alimentarios fueron identificados cuatro patrones de 
consumo alimentario que explican 59,8% de la variabilidad 
total de la dieta. El patrón 1,  nombrado “tradicional”, com-
puesto por tubérculos, leguminosas, derivados lácteos, carnes 
e huevos, frutas en jugo/natural y hortalizas explicó 21,53% 
de la variabilidad; el patrón 2, nombrado “Días de prueba” 
integrado por panes/cereales, bebidas artificiales y embutidos 
respondió 13,85% de la variabilidad; el patrón 3, “Final de 
Semestre”  fueron predominantes los dulces/azúcar y aperitivos 
este representó 13,39% de la variabilidad del consumo de 
alimentos: y el patrón 4 “Ansiedad” compuesto por café/te y 
grasas explicó 11,08% de la variación. Se observó que 38,1% 
de la variación del consumo de alimentos es representado por 
patrones de consumo de alimentos considerados inadecuados, 
pues son monótonos y pobres en fibra y vitaminas.

Palabras clave: Comportamiento alimentario, hábitos 
dietéticos, dieta, universidad, nutrición. 
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