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Objective: University students face academic responsibilities that may produce 
stress, which may lead to changes in dietary patterns (DPs). These changed patterns 
can become dysfunctional, often resulting in a negative impact on the health of the 
stressed student. Little is known about DPs in college students in Puerto Rico (PR). 
The purpose of this study was to describe the DPs of college students in PR and the 
association of these patterns with socio-demographic characteristics and perceived 
academic stress. 

Methods: This retrospective epidemiological study investigated self-reported DPs 
in a representative sample of 275 college students, in relation to socio-demographic 
characteristics, body composition (BC), and perceived academic stress; a Diet Quality 
Index was developed using the USDA Food Patterns for 2010 to determine whether 
their DPs were adequate or inadequate. 

Results: Most of the participating students were female (67.6%), ranged from 21 to 
30 years old (88%), lived in low household incomes (42.7%), and had healthy weights 
(56.4%). Most of the students perceived the stress levels as being moderate (60.7%). 
Most had diets that were below the dietary recommendations for grains, fruits, 
vegetables, dairy products, and protein, whereas fat consumption was adequate. 
Overall, most had inadequate DPs (62%). DP was significantly associated with age 
(p<0.05); older students had better DPs than did younger students. In terms of the 
different schools (p<0.05), those students from the School of Medicine and those from 
the School of Public Health had better DPs than did the students from the other schools. 
DP was not associated with income, gender, BMI, stress level, or course load. 

Conclusion: The majority of the students had inadequate DPs, which inadequacy was 
associated with both the age of the student and the school that he or she attended. 
[P R Health Sci J 2013;1:36-43]
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High stress levels in college students may affect memory, 
concentration, and problem-solving ability, and may 
lead to decreased learning, coping, and academic 

performance (1). University students face responsibilities 
that lead to academic stress and which may also affect their 
overall health status (2). Studies have shown there to be an 
association between stress and health (3, 4). The influences 
of stress are defined not only in psychological terms but also 
in behavioral ones: An individual undergoing stress may alter 
his or her physical activity levels, may begin or resume smoking 
or augment his or her current rate of smoking, may make out-
of-character food choices (type, amount, or both), or may do 
any combination or all of the previous (5).

Lazarus et al. (6) define stress as a process in which demands 
are made in (or by) a person’s internal or external environment 
and these demands call on resources that are perceived to be 
beyond those that are available to that individual, that is, the 

pressure resulting from this process exceeds that individual’s 
perceived ability to cope.  Academic stress is defined as an 
individual’s evaluation of academic demands (7)—which 
demands are inevitably perceived and evaluated differently by 
others—and the effectiveness with which he or she responds 
to them.

Students may experience changes in their dietary patterns 
(DPs), which changes may be influenced by the environment 
(8) or by stressful situations, such as the studying for and/
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or taking of exams (9). The aforementioned patterns can 
become dysfunctional, often resulting in a negative impact 
on the health of the stressed student (10). The presence of 
academic stress leads to the development of new food trends 
or patterns, many times because of the lack of time, new kinds 
of processed foods, schedules, and the distance between the 
place of study and a person’s residence (8, 11-14).

The term “eating behaviors” refers to how an individual 
decides how to feed himself, and these behaviors are a 
combination of habits, practices, and ways of eating (15). DPs 
are those repeated practices (16) that make up or determine an 
individual’s dietary habits (15). These patterns are refined as 
the person develops and depend on factors such as preferences, 
habits, availability, economic situation, convenience, religion, 
customs, and nutritional requirements (17). 

It has been found that the changes in lifestyle experienced by 
new college students are reflected in their DPs, which changes 
include a reduction in the number of daily meals (2, 11, 12) 
(usually for reasons of time and/or economic difficulty) (11). 
According to Vargas-Zárate (18), college students tend to have 
unbalanced diets. In addition, studies have shown that when 
an individual is experiencing stress, food consumption tends 
either to increase or decrease (9, 12). In either case, high-calorie 
foods such as sweets and high-fat/sugary snacks comprise the 
diet of many students in moments of stress (5, 9). Students 
undergoing stress are apt to reduce their consumption of fruits 
and vegetables, leaning more towards the aforementioned 
sugary and/or fatty foods (e.g., fast food) as well as imbibing 
alcohol (19).

There are factors that lead a person to have inappropriate 
dietary practices, such as lack of time, economic situation, and 
distance between the place of study and residence (11-13). 
Studies, both in the US and in other countries, have explored 
the lifestyle of college students and the possible influences of 
that lifestyle on the diets of those students (5, 9, 11-14, 19). 
However, little is known about DPs among college students 
in Puerto Rico. The purpose of this study was to describe the 
DPs of first- and second-year students attending (the second 
semester of the 2010-2011 school year) the University of 
Puerto Rico (Medical Sciences Campus [UPR-MSC]) and to 
describe as well the association of DP with socio-demographic 
characteristics and academic stress.

Subjects And Methods 

Subjects 
The sample of this epidemiological study was proportionally 

stratified according to the population size of each of the 
professional schools of the Medical Sciences Campus of 
the University of Puerto Rico—the School of Nursing, the 
School of Pharmacy, the School of Medicine, the School of 
Dental Medicine, the School of Health Professionals (SHP), 

and the School of Public Health—and was open to students 
(of these schools) who, in the second semester of the 2010-
2011 school year, were enrolled in their first or second year 
at UPR-MSC. The stratification procedure was performed by 
dividing the total number of participants from each school by 
the overall number of students (from each school) eligible 
for participation. Doing this, we obtained the proportion 
from each school, which we then multiplied by the total 
population of each school, resulting in the total sample size of 
each school. This procedure resulted in a total sample of 252 
students from all of the professional schools at UPR-MSC, 
with a distribution of 26 (14.7%) from Nursing, 7 (7.5%) from 
Pharmacy, 94 (35.4%) from Medicine, 10 (7.9%) from Dental 
Medicine, 41 (16.5%) from Health Professionals, and 74 
(17.8%) from Public Health. Third and fourth year students, 
those in special enrollment programs, those enrolled in joint 
programs, and those who were pregnant were excluded from 
participating in the study.  This study was approved by the 
Institutional Review Board (IRB).

Methods 
Subjects were recruited through e-mail, flyers posted 

around the campus, and direct contact. Those interested in 
participating in the study were given an information sheet 
that explained the purpose, procedure, and duration of the 
study and the confidentiality of the process. Those wishing to 
participate were given the questionnaire to be completed. 

The questionnaire was specifically developed for this study 
and validated by experts. Participants were instructed to 
complete the questionnaire in August of 2011, based on their 
experiences during the academic period covering from January 
to May 2011. It took about 30 minutes for the participants 
to complete the questionnaire which consisted of questions 
on socio-demographic characteristics, body composition, 
academic information, physical activity, and DP. The socio-
demographic characteristics were limited to age, gender, 
household income, and the particular school the participant 
attended. Height and weight were self-reported and considered 
for the calculation of body mass index (BMI = weight (kg)/
[height (m)]2 for each individual. BMI was classified according 
to the World Health Organization values (20), in which one 
is considered to have a normal weight if BMI is < 25 kg/m2, 
overweight if BMI is 25.1 – 29.9 kg/m2, and obese if BMI is 
> 30 kg/m2. The academic information was evaluated as the 
Perception of Course Load and Total Stress Level. Perception 
of Course Load refers to how the respondents felt the course 
load was during the second semester of 2010-2011, and it 
was assessed with a question dealing with the perception of 
academic load and having the following response options: 
low, moderate, and high. In addition, Total Stress Level was 
assessed using a stress questionnaire (21) developed by 
another study, which questionnaire consisted of 27 questions. 
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The adapted questionnaire assessed academic stressors only 
even though we know that there are other stressors outside the 
academic environment that may add to academic stress, which 
possible stressors include social and economic situations. The 
response for each question was based on a Likert scale, with 
response options ranging from never to always. A total score 
was achieved by combining the scores from the 27 questions. 
Those with a score of <67.9 points were classified as having a 
low stress level, those with a score ranging from 68 to 81 were 
classified as having a moderate stress level, and those with a 
score >82 were classified as having a high stress level. The stress 
questionnaire was tested using Cronbach’s Alpha (0.895). To 
measure physical activity, the questionnaire included a list of 
activities categorized according to type (vigorous, moderate, 
light, or sedentary), frequency, and duration.

DP was assessed using a quantitative Food Frequency 
Questionnaire (FFQ). In order to analyze the results of the 
FFQ and determine the diet quality of each subject with a 
modified Diet Quality Index (DQI), we calculated the Total 
Energy Expenditure (TEE) according to gender, age, physical 
activity, and body composition. The TEE consisted primarily 
of Basal Metabolic Rate (BMR), Thermic Effect of Food, and 
Physical Activity (22). The BMR was calculated using the 
Mifflin-St. Jeor formula: (for females) 10W + 6.25H – 5A – 
161; (for males) 10W + 6.25H – 5A + 5; where W = weight 
in kg, H = height in cm, and A = age. For both, men and 
women, we determined a kilocalories range of 2000 to 2400 
per day. However, the DQI does not discriminate subjects 
who eat food groups in amounts that are below or above 
the recommendations of the US Department of Agriculture 
Food Pattern 2010 (USDAFP-2010) (23). To determine food 
adequacy we used the recommended kilocalories for each 
individual, using the same TEE formula. We also considered 
the total eating occasions per day (the sum of total meals 
and consumption of non-healthy snacks) as part of the DP 
category. A copy of the questionnaire is available from the 
senior author, upon request.

Diet quality index (DQI) 
The DQI is designed to provide a summary measure of 

overall diet quality (24, 25). It measures population food 
intake against an objective “good or adequate diet,” such as is 
recommended by the USDAFP-2010 (23). To determine the 
DQI of our subjects, we modified a DQI questionnaire (25). 
Our 3 major aspects were variety, adequacy, and moderation. 
The DQI represents a collection of scores applied to selected 
dietary components to make up a total DQI score. Based on 
his or her total score, each individual was categorized as having 
an “adequate” or “inadequate” dietary pattern. Scores for each 
component were summarized in each of the 3 main categories, 
and the scores for all 3 categories were added, resulting in 
the total DQI score, ranging from 0 to 65. Subjects who had 

a total score ranging from 33 to 65 points (>50% of dietary 
recommendations) were classified as having an adequate 
DP (A-DP), whereas those who scored fewer than 33 points 
(<50% of dietary recommendations) were classified as having 
an inadequate DP (I-DP).

Variety
Variety in the diet was evaluated as overall variety. Inclusion 

of at least 1 serving of food per day from each of the 5 food 
groups (grains, vegetables, fruit, dairy, protein) defined the 
maximum overall variety score. If any one of these food groups 
was not consumed in a given day, the perfect score of 15 was 
reduced by 3 points per each food group missed (Table 1).

Adequacy
Adequacy evaluates the intake of dietary elements that must 

be supplied in sufficient amounts to guarantee a healthy diet. 
The scores for the 7 components in the category were assigned 
on the basis of the intake recommendation for each food group, 
depending on the mean kilocalorie of the total sample (Table 
1). The maximum score for adequacy was 41 points, which 
score was reached when a participant had the highest score 
if he/she reached the intake recommendations for all of the 
food groups. As the participant consumed less or more of the 
recommended amounts, the score decreased.

Moderation
Moderation evaluates the intake of foods that may need to 

be restricted, such as fat, sugary/fatty snacks, and soft drinks. 
In this category we established a maximum score of 9 points, 
each component with a total point of either 0 or 3 (Table 1). 
For fat moderation, intake lower or equal than 7 teaspoons 
per day was given the highest score of 3 points. On the other 
hand, scores for non-healthy snacks and soft drinks were based 
on frequency. The consumption of less than 1 time a week 
(times/wk) of such snacks and/or soft drinks was considered 
reasonable or acceptable (26). The consumption of less than 
1 times/wk of these foods was given the highest score of 3 
points.

Statistical analysis 
Normality was assessed with the Shapiro–Wilk test. 

Univariate analyses were presented as mean and standard 
deviation and frequency or proportion, whereas bivariate 
analyses were presented as correlations using Pearson’s chi-
squared test. The chi-squared test was used to analyze and 
define the association between categorical variables and 
DP. Differences in means were assessed by student t-test or 
Analysis of Variance, with a post-hoc Bonferroni test. All the 
analyses were done using the Statistical Package for Social 
Sciences (SPSS) version 20.0. Statistical significance was set 
at p<0.05. 
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Results

Our study sample consisted of 275 
subjects—89 (32.2%) men and 186 
(67.4%) women; the sample was 
proportionally stratified by school 
(Table 2). According to our sample, 
most of the individuals belonged to 
the School of Medicine (94; 34.2%) 
or the School of Public Health (78; 
28.4%), with the fewest number of 
students belonging either to the School 
of Pharmacy (8; 2.9%) or to the School 
of Dental Medicine (15; 5.5%). Most 
students (117; 42.7%) reported living 
in households with incomes lower than 
or equal to $24,999, annually. Each 
subject also, self-reported his or her age 
and provided details of his/her weight, 
and height. In terms of age, 88% of the 
participants were from 21 to 30 years 
age group. Data from weight and height 
were used to calculate and categorize 
each person’s BMI. Most of the college 
students in the study had a healthy 
weight (150; 56.4%), whereas 7.5%, 
25.9%, and 10.2% were underweight, 
overweight, or obese, respectively.

Course load was perceived as high 
by 68.3% of the students, while total 
stress level was perceived by 60.7% of 
the students as being moderate (Table 
3). There was a correlation between 
academic load and total stress level 
(p<0.001).

Students  tended to consume 
approximately 3.80 + 1.21 meals per 
day. Snacks consumption was analyzed 
in terms of frequency these foods were 
consumed per day; however, it was re-
arranged to times per week for easier 
understanding (Table 4). Students 
reported consuming soft drinks an 
average of 6 times/week, chocolate 
and/or sugar cookies, 3 times/week, 
,nutrition bars and/or oatmeal cookies, 
2 to 3 times/wk, chips, other types 
of candy, peanuts and/or cake, 1 to 2 
times/wk, and Vienna sausages and/
or nutritional drinks, less than 1 time/
wk (Table 4). Students reported that 
the frequency of snacks’consumption 

Table 1. Components of diet and diet quality and the percentage of the sample in each 
component subcategory (2000–2400 kcal/day)

Component Scoring criteria Percent (%)

Variety (0-15 points)  
Overall food group variety/day  > 1 serving from each food group/d = 15 17.0
(protein, dairy, grain, fruit, vegetables) Any 1 food group missing/d = 12 21.7
 Any 2 food groups missing/d = 9 24.3
 Any 3 food groups missing/d = 6 22.5
 > 4 food groups missing/d = 3 10.9
 No servings from any food groups/d = 0 3.6
  100%
Adequacy (0-41 points)  
Meals/day                  6 meals/d = 6 8.4
(0-6 points) 5 meals/d = 5 12.7
 4 meals/d = 4 24.4
 3 meals/d = 3 27.6
 2 meals/d = 2 22.2
 1 meal/d = 1 4.0
 <1 meal/d = 0 0.7
  100%
Grain group/day  6-8 oz/d = 6 2.6
(0-6 points) 5 oz/d or 9 oz/d = 5 pts.  17.0
 4 oz/d or 10 oz/d = 4 pts. 6.7
 3 oz/d or 11 oz/d = 3 pts. 1.9
 2 oz/d or 12 oz/d = 2 pts. 24.4
 1 oz/d or 13 oz/d = 1 pt. 20.0
 <1 oz/d or > 14 oz/d = 0 pts. 27.4
  100%
Vegetable group/day           > 2.5 cups/d = 5        8.2
(0-5 points) 2 cups/d = 4 0.7
 1.5 cups/d = 3 0.0
 1 cup/d = 2 9.7
 0.99-0.25 cups/d = 1 39.8
 <0.25 cups/d = 0 41.6
  100%
Fruit group/day    > 2 cups/d = 4     13.8          
(0-4 points) 1.5 cups/d = 3 0.7
 1 cups/d = 2 14.1
 0.5 cups/d = 1 36.1
 <0.5 cups/d = 0 35.3
  100%
Dairy group/day  3 cups/d = 6 pts. 0.4
(0-6 points) 2.5 cups/d or 4 cups/d = 5 pts. 10.4
 2 cups/d or 5 cups/d = 4 pts. 5.6
 1.5 cups/d or 6 cups/d = 3 pts. 1.1
 1 cup/d or 7 cups/d = 2 pts. 17.2
 0.5 cups/d or 8 cups/d = 1 pt. 23.9
 <0.5 cups/d or > 9 cups/d = 0 pts. 41.4
  100%
Protein group/day  5.5-6.5 oz/d = 6 pts. 19.7
(0-6 points) 5 oz/d or 7 oz/d = 5 pts. 0.0
 4 oz/d or 8 oz/d = 4 pts. 8.6
 3 oz/d or 9 oz/d = 3 pts. 8.6
 2 oz/d or 10 oz/d = 2 pts. 17.3
 1 oz/d or 11 oz/d = 1 pt. 28.3
 <1 oz/d or > 12 oz/d = 0 pts. 17.5
  100%
Water/day     > 8 cups/d = 8   42.5           
(0-8 points) 4-7 cups/d = 7 27.6
 <1-3 cups/d = 3 29.9
  100%
Moderation (0-9 points)  
Total fat/day  < 7 tsp./d = 3 87.0
(0-3 points) >7 tsp./d = 0 13.0
  100%
Snacks/day  < 0.14 times/d = 3 1.8
(0-3 points) >0.14 times/d = 0 98.2
  100%
Soft drinks/day  < 0.14 times/d = 3 32.5
(0-3 points) >0.14 times/d = 0 67.5
  100%
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did not change in periods of high stress levels, expect for 
chocolate; they reported an increase in chocolate consumption 
in such periods.

(28.3%), and >8 cups/d of water. In general, the sample had 
the lowest scores for adequacy except for in terms of their water 
consumption. Finally, for moderation, 87% of the students had 
the maximum points in fat moderation, whereas 98.2% and 
67.5% had the minimum score in non-healthy snack and soft 
drink moderation. Overall, 37.9% were classified as having 
A-DPs, whereas 62.1% were classified as having I-DPs.

Table 2. Socio-demographic characteristics and body composition 
of the sample

  Total/Mean + S.D. Percentage (%)

Age 21-30 years  242/
  (28.59 + 9.57 years) 88.0
 31 years or older  33/
  (33.33 + 11.07 years) 12.0
  275 100% 

Gender Male 89 32.4
 Female 186 67.6
  275 100% 

Household 
   income $0-$24,999 117 42.7
 $25,000-$74,999 101 36.8
 >$75,000 56 20.5
  274† 100%

School Nursing 34 12.4
 Pharmacy 8 2.9
 Medicine 94 34.2
 Dental Medicine 15 5.5
 Health professions 46 16.6
 Public health 78 28.4
    275  100%

BMI Underweight 20 7.5
 Healthy weight 150 56.4
 Overweight 69 25.9
 Obese 27 10.2
  266‡ 100%

†One student did not complete the section regarding household income; ‡Nine students 
did not provide either their height or their weight for the BMI calculation. 

Table 3. Course-load and total stress level perceptions in the 
sample

Level  Course-load  Total stress level 
 perception (%) perception (%) 

Low 2.9 37.1
Moderate 28.8 60.7
Heavy 68.3 2.2

 100% 100%

Table 4. Snacks and soft drink frequency in the sample

Snacks and  Mean       Frequency of snack consumption
soft drinks frequency      during periods of increased stress

 (times/week) Decreased % Increased % Unchanged %

Soft drinks ~6 times/w 2.0 36.0 62.0
Chocolate  ~3 times/w 2.9 50.9 46.2
Cookies ~3 times/w 1.1 42.2 56.7
Nutrition bars ~2-3 times/w 1.8 16.1 82.1
Oatmeal 
   cookies ~2-3 times/w 2.5 12.0 85.5
Chips  ~1-2 times/w 2.5 28.4 69.1
Candy ~1-2 times/w 3.3 23.4 73.3
Peanuts ~1-2 times/w 2.9 18.9 78.2
Cake  ~1-2 times/w 1.8 28.7 69.5
Vienna 
   sausages <1 time/w 2.2 6.5 91.3
Nutritional 
   drinks ~<1 time/w 1.5 7.6 90.9
Total snacks 
consumption/
week ~27 times/w 

As described in the Methods section, diet quality was 
assessed taking into account 3 aspects: variety, adequacy, and 
moderation (Table 1). In terms of variety, students tended 
to miss 2 food groups (24.3%), 3 food groups (22.5%), or 1 
food group (21.7%). Overall, the majority of the population 
had diets with little variety. In terms of adequacy, most of 
the subjects ate at least 3 meals/d (27.6%), consisting of 
<1 oz/d or >14 oz/d of grains (27.4%), <0.25 cups/d of 
vegetables (41.6%), 0.5 cups/d of fruit (36.1%), <0.5 cups/d 
or > 9 cups/d of dairy products, 1 oz/d or 11 oz/d of protein 

Because the DQI is unable to discriminate between those 
individuals who ate more of a given food group than what is 
recommended by the USDAFP-2010 and those who ate less 
(23), we defined the food adequacy of grains, vegetables, fruits, 
dairy, protein, and fat in terms of the kilocalories needed for 
each individual instead of using the 2000-2400 kcal range 
(Table 5). Overall, 96.3% of the students ate less grain than 
is recommended by the USDAFP-2010 (23), 97.0% ate less 
vegetables than recommended, 87.7% ate less fruit, 94.8% ate 
less dairy, and 56.9% ate less protein than is recommended. 
However, fat consumption was adequate according to these 
recommendations, with 90.7% of the respondents eating the 
recommended amount of fat.

We also examined the association between DP and several 
socio-demographic characteristics (Table 6). We found that 
DP was significantly associated with age (p<0.05): older 
students had better DPs than younger students did. We also 
found that DP was significantly associated with the specific 
school that a given student attended (p<0.05); students from 
the School of Medicine and those from the School of Public 
Health had better DPs than did the students from the other 
schools. DP was not associated with income, gender, BMI, or 
stress level. However, it was found that 60% of obese students 
had A-DPs. 
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Discussion

Females made up the majority (67.6%) of the present study’s 
sample; 88% of the sample members fell in the 21 to 30 years 
age group, 42.7% had low household incomes, and 56.4% had 
healthy weights. It was found that 60.7% of the participants 
perceived their stress levels to be moderate, and 68.3% felt 
that they were carrying a heavy course load. Most subjects 
consumed diets that were below the dietary recommendations 
for the consumption of grains, fruits, vegetables, dairy products, 
and protein, whereas fat consumption was adequate. Overall, 
most had inadequate DPs (62%). DP was significantly 
associated with age (p<0.05), in that older students had better 
DPs than did younger students. In terms of the different schools 
(p<0.05), those students from the School Medicine and the 
School of Public Health had better DPs than did the students 
from the other schools. However, DP was not associated with 
income, gender, BMI, perceived stress level, or perceived 
course load.

In terms of stress level results, researchers have found that 
those who study any health sciences have more stress than 
other students do (28). Science-majoring students tend 
to that occur concurrently with the necessity of managing 
challenging course loads .”experience stress caused by changes 
in their lifestyles that occur concurrently with the necessity of 
managing challenging course loads.” (29). In the present study, 
we also found that most students perceived their total stress 
levels to be moderate and most perceived their course loads to 
be heavy, both of which perceptions are consistent with what 
has been reported in the literature. When we asked students 
about their academic information, most of the sample reported 
having heavy course loads and moderate stress levels. This 
discrepancy between the two perceptions may be due to the 
time frame used in our questionnaire, even though academic 
load was significantly correlated with stress level (p<0.001). 
Because the total stress level was determined via a validated and 
modified stress questionnaire, meaning that this level was the 
only criteria related to stress used to analyze and define whether 
there was an association between student DP and academic 
stress instead of between DP and course load.

As has been found, among students of various other studies 
(29-31), most of our students consumed soft drinks about 6 
times per week and most consumed sugary and/or fatty snacks 
around 1 to 3 times per week. In total, non-healthy snacks 
were consumed 27 times per week (about 3 times per day). 
This high consumption of soft drinks and non-healthy snacks 
by college-age students may be driven by stress (5, 9, 12, 19) 
and/or lack of time (11-13), as others have found. According 
to Norte & Ortiz (26), the consumption of non-healthy snacks 
should be limited to once per week or fewer.

In terms of the consumption of each food group, the present 
study found that most of the study participants consumed fewer 

Table 5. Dietary patterns and adequacy of food groups 

  Frequency Percentage (%)

Dietary patterns  
   Inadequate  164 62.1
   Adequate  100 37.9
Total  264† 100%
Food groups adequacy  
Grains Below 260 96.3
 Adequate 8 3.0
 Above  2 0.7
  270‡ 100%
Vegetables Below 261 97.0
 Adequate 8 3.0
  269‡ 100%
Fruits Below 236 87.7
 Adequate 33 12.3
  269‡ 100%
Dairy Below 254 94.8
 Adequate 2 0.7
 Above 12 4.5
  268‡ 100%
Protein Below 153 56.9
 Adequate 6 2.2
 Above 110 40.9
  269‡ 100%
Fat Adequate 244 90.7
 Above 25 9.3
  269‡ 100%

†Eleven students did not provide information in any of the 3 major aspects (variety, 
adequacy, and moderation) used to determined the DQI in order to classify them as 
having either an inadequate or adequate dietary pattern. ‡Thirty-six students (5 from 
the grain group; 6 from the vegetable, fruits, protein, and fat groups; and 7 from the 
dairy group) did not provide any information regarding any of the food groups.

Table 6. Dietary patterns and their association with socio-demographic 
characteristics, body composition, and total stress level perception 

         Dietary Pattern 

  Inadequate  Adequate Chi-square
  (%) (%) Sig.2

Age 21-30 years 64.7 35.3 0.02†
 31 years or older 58.0 32.0   
Gender Male 57.1 42.9 0.255
 Female 58.0 32.0  
Household  $0-$24,999 57.9 42.1 0.585
   income $25,000-$74,999 67.3 32.7 
 >$75,000 62.7 37.3  
School Nursing 68.8 31.2 0.015‡
 Pharmacy 100 0.0 
 Medicine 58.8 41.2 
 Dental 
 Medicine 80.0 20.0 
 Health 
 Professions 62.2 37.8 
 Public health 55.7 44.3
BMI Underweight 52.6 47.4 0.085
 Healthy weight 64.4 35.6 
 Overweight 66.2 33.8 
 Obese 40.0 60.0 
Total stress  Low 58.8 41.2 0.591
   level Moderate 66.0 34.0 
   perception Heavy 61.0 39.0 

†A t-test showed that DPs were significantly better in older students than it was in 
younger students; ‡An ANOVA post-hoc Bonferroni test showed that the students of 
the School of Public Health and those of the School of Dental Medicine had significantly 
better DPs than did the students of the other schools (p<0.05).
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than 5 servings of fruit and vegetables daily, an amount that is 
similar to that found in other studies among college students 
(30, 32-34). We also showed that most students consumed 
inadequate (below the recommendations) amounts of grain 
and proteins but, on the other hand, adequate amounts of 
fat. Other studies of university students have also found that 
members of this population frequently consume inadequate 
amounts of grain, protein, and fat (18, 30, 35). Studies have 
found that this behavior may result from such factors that 
can affect college students’ food selection as time, economic 
situation, stress, and course load (8, 9, 11-13, 18). However, 
this is self-reported data from the FFQ, and we did not include 
a 24-hour recall to validate the information. With respect to 
DP classification, researchers have found that most college 
students tend to have I-DPs (18, 30-35). In our investigation, 
most of the members of our sample had I-DPs. 

In the present study, we also found a significant association 
between DP and age and between DP and the specific school 
being attended. Studies suggest that even if a given population 
knows and understands the basic concepts of healthy eating, 
this knowledge does not translate into the actual consumption 
of foods that are part of a balanced diet (36). However, our 
association analyses show that the students from the School of 
Public Health and those from the School of Dental Medicine 
had significantly better DPs than did those attending any of 
the other schools (p<0.05), some of which schools provide 
nutrition classes“(as do the other schools already mentioned). 
On the other hand, when it comes to age, a possible explanation 
for the differing levels of adequacy of the DPs of younger as 
opposed to older students might be the change in lifestyle or 
the transition from high school to college that most first-year 
students experience (2, 19). Although we did not find an 
association between DP and obesity, other researchers have 
found that frequent snackers (part of a DP) tend to have a 
lower BMI than do those who snack less often (higher BMI) 
(37, 38). Another study found that non-healthy diet was one of 
the leading factors contributing to obesity in college students, 
with dietary intake being statically significant in terms of an 
individual’s being overweight or obese (39). Surprisingly, 
in our study, 60% of obese students had A-DPs. Once again, 
this may be because the data are self-reported, because of the 
time frame used in our questionnaire, or because of a recently 
changed DP.

Although the present study did not find an association 
between stress and DP, other studies have found an association 
between stress and biological changes that can affect food 
selection (9) and lead to unhealthy behaviors such as smoking 
and poor physical activity (5). It has also been found that a 
relatively higher perception of stress in college students is 
associated with their own poor eating habits (39), which in 
turn lead to I-DPs. Other factors that can lead a student to have 
an I-DP are lack of time and his or her economic situation (11-

13). For example, according to Driskell (14), college students 
frequently visit fast food establishments (high-calorie/fat food) 
mainly because they lack time and that combined with their 
economic situations results in their having unbalanced diets.

In conclusion, most of our students had I-DPs; therefore, 
healthy eating practices need to be emphasized in this 
population. Our findings suggest the need for strategies to 
improve competence in the area of nutrition, especially with 
respect to information relating to guidelines for healthy eating 
practices. We recommend that undergraduate institutions 
provide their students with access to healthy foods and snacks 
that are distributed on campus by vending machines or at other 
food points.

Resumen

Objetivo: Estudiantes universitarios enfrentan respon-
sabilidades académicas que pueden llevar a desarrollar estrés, lo 
cual puede inducir cambios en sus patrones alimentarios (PAs). 
Estos patrones pueden ser disfuncionales y tener un impacto 
negativo en la salud del estudiante. Poco se sabe acerca de los 
PA de universitarios en Puerto Rico (PR). El propósito de este 
estudio fue describir los patrones alimentarios de universitarios 
en PR y la asociación de estos patrones con las características 
socio-demográficas y el estrés académico percibido. Métodos: 
Este estudio epidemiológico retrospectivo investigó, de forma 
auto-reportada, los PAs de una muestra representativa de 
275 universitarios, sus características socio-demográficas, la 
composición corporal y el estrés académico percibido por 
éstos. Se desarrolló un Índice de Calidad de Dieta utilizando 
el Patrón de Alimentos del USDA 2010, para clasificar sus PAs 
en adecuados o inadecuados. Resultados: La mayoría de los 
estudiantes fueron mujeres (67.6%), 21-30 años (88%), con 
bajo ingreso económico (42.7%) y peso saludable (56.4%). La 
mayoría percibió el nivel de estrés total de forma leve (60.7%) 
y tenía una dieta por debajo de las recomendaciones dietarias 
para farináceos, frutas, vegetales, productos lácteos y carne, 
mientras que para las grasas fue adecuado. En general, la mayoría 
tenía un PA inadecuado (62%). Hubo una asociación entre PA 
y edad (p<0.05), donde los estudiantes mayores tenían un PA 
más adecuado en comparación con los de los más jóvenes. En 
cuanto a escuela (p<0.05), los estudiantes de Medicina y Salud 
Pública tenían un PA más adecuado en comparación con los de 
otras escuelas. No hubo asociación entre PA e ingreso, género, 
BMI y estrés académico percibido. Conclusión: La mayoría de 
los estudiantes tenían PAs inadecuados, los cuales estuvieron 
asociados a edad y escuela.
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