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Abstract: (1) Objetive: This study analyzes the evolution of the body mass index (BMI) throughout
the academic year associated with changes in the lifestyle associated with the place where they live
during the course and design lifestyle and health strategies to the university community. (2) Meth-
ods: 93 first-year nursing students participated in this study. Data were collected throughout the
course by administering self-reported questionnaires about eating habits and lifestyles, weight, and
height to calculate their BMI and place of residence throughout the course. Data were analyzed
using statistical analysis (Mann-Whitney, Chi-square, student's t- test, repeated-measures analysis
of variance, and least significant difference tests). (3) Results: We found that the mean BMI increases
significantly throughout the course among all students regardless of sex, age, eating habits or where
they live during the course. At the beginning course the mean BMI was 22.1 + 3,642. The mean
difference between the beginning of the course and the middle has a value of p value <0. 015 and
between the middle of the course and the end a p value <0.009. The group that increased the most
is found among students who continue to live in the family nucleus rather than those who live alone
or in residence. Students significantly change their eating and health habits, especially those who
live alone or in residences.: (4) Conclusions: There is an increase in BMI among students. It is nec-
essary to carry out seminars or talks that can help students understand the importance of good
eating practices and healthy habits to maintain their weight and, therefore, their health, in the short,
medium, and long term and acquire a good quality of life.
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1. Introduction

It is described in the bibliography that throughout the year there is an increase in
BMI in the world population. A group of special interest are young people on their way
to adulthood in which there are changes that may be more influential than others, such as
changes in lifestyles and changes in lifestyle and eating habits. One of these changes is the
move from high school to university. Within this change we find university students who
continue to live during the course in the same place of residence during the course, while
others live in university residences or alone.

The transition from adolescence to adulthood for many young people coincides with
the beginning of their first year of college. For many students, this implies the first pro-
longed estrangement from the family and the adoption of new responsibilities, among
which one of the most important is taking care of their own nutrition [1,2]. Many students
begin to live alone or share a flat, while others opt for a residency and some continue to
live in the same place as before enrolling in the university. Living alone or shared, in-
volves changes at the organizational, psychological, time management, economic, among
others, many new for students [3]. Those who live in a residence, have fewer changes since
they have covered many basic needs, meals, laundry or cleaning. Nevertheless, they do
not control their own diet, as it is imposed by the residence. On the other hand, those who
continue to live in the family home experience fewer changes, mainly those related to the
new place of study and the responsibility of starting university. Several authors have de-
scribed how attachment to family and friends decreases among students who decide to
live alone, being replaced by new friends and adapting to a new environment [4,5].

Several factors are involved in the increase in BMI (a simple, inexpensive, non-inva-
sive and rapid measure [6]) among adolescents and young adults, with a greater tendency
to gain lean mass in boys compared to girls [ 7]. . Living in the same house as in previous
stages of life, living in a university residence or living alone or sharing a flat may have an
impact on the weight gain of students, or it may be that other factors, such as changes in
eating habits, imply excessive calorie intake, a sedentary lifestyle, or irregular meal times
play a role [8]. Little is known about whether the type of residence significantly affects
this increase in BML

Food quality, changes in the number of meals, lower intake of fruits and vegetables,
and increased consumption of fast food, along with lifestyle changes, can lead to increased
BMI, which leads to higher probability of suffering from health problems such as obesity
or cardiovascular diseases, among others [2,10-13].

In the transition from high school to college, students acquire less healthy nutritional
habits [14,15]. The first year is characterized by a decrease in the consumption of fruits /
vegetables and an increase in the intake of foods rich in sugar, sodium, and saturated fat
[16]. A balanced diet has been shown to contribute to stable health and mental state, and
thus better academic performance [17,18]. These imbalances are accompanied by inade-
quate food intake and little or no physical activity, along with poor sleep habits and nu-
trient-poor diets [19]. Increased consumption of tobacco and alcohol has also been shown,
which would also suggest a decrease in their quality of life [14, 18, 20]

The main objective of the study is to find out how the changes in the life of students
according to the place of residence influence the first year and analyze the increase in
changes in BML. For this, we evaluated the students in three groups, according to the place
where they lived during the course, as well as their self-perceived health, the consumption
of tobacco-alcohol, being factors that have been identified with an increase in BMI [21-
23]. We will also analyze the eating patterns and habits of students, which is known to
many to pose many challenges during the first year of university [24].

2. Materials and Methods
2.1 Study design and participants

This is a longitudinal study carried out on newly enrolled nursing students at the

Faculty of Health Sciences of Talavera de la Reina, one of the campuses of the University
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of Castilla-La Mancha (UCLM). All new students were included in the study. The only
exclusion criterion was the refusal to participate by any of the students. No other exclu-
sion criteria were established for the very objective of the project. They were informed
about the project orally and in writing. All participants were given the documentation on
the study, the voluntary nature of their participation and a signed informed consent. Of
the 100 students enrolled, 93 agreed to participate. The sample consisted of 80 women
(86%) with a mean age of 20.23 + 4, 260 and 13 men (14%) with a mean age of 18.46 +
0.877. The global mean age was 19.98 + 4008 years. Table 1.

2.2 Data collection and schedule

The study design was longitudinal and based on where new students lived during
their first academic year and their BMI variation. They were divided into three groups,
those who lived in the same house as before starting university, those who lived in a res-
idence hall, and those who lived in a flat alone or shared with others.

Three "ad hoc" questionnaires designed to obtain data on lifestyle and habits were
administered. The second questionnaire was administered in February at the end of the
first semester and the last one immediately before the end of the course prior to the ex-
ams. The data collected included information on sex, age and anthropometric data and
place of residence.

The students' BMI (kg / m2) was calculated using self-reported height and
weight. Self-reported BMI has been used extensively in previous studies. BMI was meas-
ured according to the BMI criteria established by the World Health Organization (WHO)
(World Health Organization, 1998).

2.3 Data on healthy habits

The surveys collected data on tobacco and alcohol consumption and frequency of
use.

They also asked about physical activity performed in gyms or outdoors.

2.4 Statistical analysis

Data analysis was performed using SPSS for Windows (Statistical Package Social Sci-
ences version 15.0). For the statistical analyzes, the parameters were used according to the
measurement scales of the variables (simple frequencies, measures of central tendency
and standard deviations).

The Kolmogorov-Smirnov test was used to study the normality distribution of the
variables, to show that the distributions did not deviate significantly from normal. For the
statistical analysis of the independent variables, an ANOVA was performed for the rela-
tionship between the continuous normal variable and the nominal variable. In the cases
of dichotomous variables, we use the Student's t test. A chi-square test was used to com-

pare the nominal and dichotomous variables. The confidence interval was set at 95%.

3. Results

Sample characteristics
This longitudinal study was conducted with a sample of 93 respondents, all of whom

were first-year undergraduate nursing students. The sample consisted of 80 women
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(86%), with a mean age of 20.23 + 4.260 years, and 13 men (13%), with a mean age of 18.46
+ 0.877 years. The mean age was slightly higher in girls, the global mean age being 19.99
+3.989 years. Table 1. Table 1 shows the distribution, percentages and standard deviations
of the places where the students lived during the year: 21 students (22.6%) continued to
live in the same house as before starting university, 23 ( 24.7%) lived in residences and 49
(52.7%) lived alone or in shared flats. These numbers did not vary during the academic
year. A little more than half of the newbies chose to live alone or share a flat. The table
also shows the means and standard deviations of the students' BMI scores for the year. At
the beginning of the academic year, the mean BMI was 22.1 + 3,642. The mean of the
independent samples of the changes in BMI varied, with the change from BMI-1 to BMI-
2 (p value <0. 015) and between BMI-2 and BMI-3 (p value <0.009) being statistically
significant. By gender, men had a mean BMI of 23.33 + 5.07 and the mean BMI of women
was slightly lower than 21.9 + 3.38. These data are not statistically significant (p> 0.05) p =
0.251 The mean BMI between men and women increased during the academic year in the
three measurement moments, being greater between the first and second measurement
than between the second and third. Table 2

It's worth noting that the students' BMIs spanned all ranges. 12 of the students
presented values that represented low weight, (16.4% of the total). Most of the students,
however, corresponded to what is known as normal weight 45 students (61.6%), while
17.8% of the sample were overweight and obese, a total of 3 students (4.2 %). At the end
of the course, these values varied, observing that in all cases the weights shifted towards
weight gain, which is why we find that the total number of students in healthy weight a
total of students 55 (61.1%), overweight 18 (20%) and obesity a total of 8 students
(8.9%). The only case in which we see a decrease in students is underweight 9 (10%)
cases. Table 3

T- Student test used to analyze the differences in means between men and women
revealed a significant difference between men and women in the variation between BMI
IT and III scores. No significant differences related to gender were found for the other
variables.

The ANOVA performed to examine the relationship between the type of residence
and the variation in weight showed that the place where the students lived had no impact
on the variation in BMI between the first and last rounds of the survey.

Therefore, we did not find statistically significant evidence that the type of residence
is a cause of an increase in BMI in students throughout the academic year. However, the
chi-square test on BMI and type of residence did reveal a statistically significant
association between students with a higher BMI, those whose values represented type I
and II obesity, and who lived in the family home, p < 0.05 (p = 0.49).

Furthermore, we did not find gender-related differences between the increase in BMI
and the place of residence. BMI increased similarly in both groups of students, regardless

of gender, p> 0.05

Health condition
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Students were asked about their perception of their health status at the beginning
and end of the academic year. At first, 22 first-year students (23.7%) perceived their health
as very good, 40 (43%) reported that their health was good, 8 (8.6%) said that their health
was average, and 23 The remaining students (24.7%) either did not answer the question
or could not assess their health status. Once the academic year ended, the students were
asked about their health again, 44 students (47.3%) reported that their health status was
the same as at the beginning of the course, 23 (24.7%) that their health status had
improved, and 17 (18.3%) perceived their health worse. The remaining 7 students (9.7%)
did not answer the question or could not assess their health status. It should be noted that
almost half of the students reported feeling that their health was the same as at the
beginning of the year, which implies that their lifestyle had remained constant throughout
the academic year. However, 13 students (14%) were smokers or started smoking during
the year and 14 (15.1%) reported drinking more alcohol than at the beginning of the
academic year. Table 4.

We found no association in the self-perceived health of the students during the
academic year. Most students (48.5%) perceive that their health is the same throughout
the year, compared to 23.5% who feel better and 23.5% who perceive their health status as
worse and a 4.5% not responding. Pearson's chi-square analysis was not statistically
significant p> 0.05 (p = 0.713), rejecting the relationship proposed between the type of

residence and the increase in BMI.

Nutritional condition

The participants were asked if they had made changes in terms of nutrition during
the year, to which 74 (79.6%) answered that their nutritional habits had not changed. A
total of 17 (18.3%) reported having started a diet or simply having incorporated more
fruits or vegetables into their diet. Of these students, 15 (88.24%) were women and only
two were men. Two of the participants did not answer the question.

Regarding whether they engaged in physical activity, 45 students (48.4%) reported
going to the gym regularly during the academic year, while the remaining 46 (49.5%) did
not go to the gym at all.

Regarding alcoholic beverages, 14 students (15.1%) said that they drank alcohol
frequently while 77 (82.8%) did not report alcohol consumption. Table 4.

Table 1. Characteristics of Student Population in the study sample

Total Girls Boys
N (%) 93 (100%) 80 (86%) 13 (14%)
Age (years) 19.9943.99 20,23+4,26 18,46 £ 0,88

Residence along Living with their Living in Living alone or
the course parents residence sharing a flat
21 23 49
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; 22,6% 24,7% 52,7%
BMI
BMI-1 begining Girls Boys p-value
course 21,98 £3,67 23,88 £5,19 p<0.156
BMI-2 mid-course Girls Boys
22,39 +4,09 25,61 5,69 p<0.015
BMI-3 at the end of Girls Boys
the course 22,64 +4,23 26,28 £6,053 p<0.009
BMI: Body mass index
Table 2. BMI and Place where they live during the course
Variable N Mean SD p-Value
BMI-1 living alone 39 21,94 +2,83 0,733
begining living at residence o1 22.78 +4.27
course
living at home with their parents 14 22,27 15,83
Total 74 22,24 13,92
BMI-2 living alone 49 22,49 +3,16 0,660
mid-course living at residence 22 23,00 14,92
living at home with their parents 20 23,55 16,44
Total 91 22,85 14,46
BMI-3 living alone 48 22,83 +3,35 0,612
At the end of living at residence 22 23,05 14,84
the course living at home with their parents 21 24,04 16,80
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S.D. = standard deviation, N = number of subjects.

Table 3. Data of subjects as a function of body mass index values.

BMI N % N %
Beginning of The end of
course course
Underweight 12 16,4% 9 10,0%
Healthy weight | 45 61,6% 55 61,1%
Overweight 13 17,8% 18 20,0%
Obesity 3 4,2% 8 8,9%
N = number of subjects

Table 4. Indicator of perception of their state of Health to beginning and the end of course

Beginning Heath to be Health as Health was Do not know,
of course very good good average no answer
22 (23.7%) 40 (43%) 8 (8.6%) 23 (24.7%)
N, (%)
Reporting Perceived
The end of
their health their health to | Their state of Perceiving Do not
course
was the same be the same health had their health as know no
as at the start | throughout the improved worse answer
of the yea year
N, (%)
44 (47,3%) 45 48.5% 23 (24.7%) 17 (18.3%) 7 (9,7%)
Other Smokers or Drinking more Reported
Changes of
changes began to alcohol than at going to the
nutrition
throughout smoke the star of gym regularly
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the year course

45 students
13 (14%) 14 (15.1%) 74 (79.6%)
N, (%) (48.4%)

4. Discussion

The students' BMI increased from start to finish in their first year of study. This is
consistent with studies in other student populations, where BMI values in the population
have been shown to increase year after year, regardless of age and social or economic
status [7,8,25-27]. College students adopt new lifestyles that involve higher caloric intake
and a sedentary lifestyle, causing an increase in body weight. The increase in BMI is most
evident towards the end of the academic year, which could be related to a more sedentary
lifestyle and the pressure of final exams.

A healthy diet has been shown to play a key role in the lives of college students
[28]. Those who live at home with their parents may find that their diet is more
controlled. The group of students who live alone is possibly more affected by their type
of residence and could be more prone to a greater increase in BMI. However, the
individual analysis of each group did not reveal significant findings except in those who
continue to live with their parents, which leads us to determine that other factors are the
cause of this increase in BMI.

Few studies have examined the impact of the emergence of new responsibilities such
as socioeconomic status [29,30]. Our data reveal a greater increase in BMI in boys than in
girls, which is consistent with studies conducted in different populations and ages
[31,32]. Changes in lifestyle associated with reaching the age of majority, lower levels of
parental control, the independence of living alone, can generate these changes in eating
habits that, in turn, can lead to weight gain in short periods. like an academic

year. However, the statistically significant increase in BMI was detected in students who
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did not change their place of residence in the transition from high school to university,
compared to those who live alone or in residences. Students residing in the dormitories
have their dietary needs guaranteed even though they may skip meals. The last group,
those who live alone, despite eating and making their own food, the quality of the meals
or the repetition of types of food based on precooked dishes or poor quality foods can be
the cause of weight gain. However, a reasonable number of our participants in all groups
reported having acquired better eating habits, with higher consumption of fruits and
vegetables. the quality of the meals or the repetition of types of food based on precooked
dishes or poor quality foods can be the cause of weight gain. However, a reasonable
number of our participants in all groups reported having acquired better eating habits,
with higher consumption of fruits and vegetables. the quality of the meals or the
repetition of types of food based on precooked dishes or poor quality foods can be the
cause of weight gain. However, a reasonable number of our participants in all groups
reported having acquired better eating habits, with higher consumption of fruits and
vegetables.

An increase in alcohol and tobacco consumption was observed in all groups. Some
studies have shown an association between smoking, low levels of physical activity and
an increase in obesity [36], while other studies have found a relationship between obesity
and alcohol intake regardless of sex and have shown that the BMI is inversely related to
physical activity. in women and to self-perceived health in men [34]. On the contrary,
several studies have not found an association between lack of physical activity, a
sedentary lifestyle, alcohol and tobacco consumption, and weight gain [21,27]. According
to these authors, first-year college students are young people who are still
growing, which would explain the lack of direct association between these determinants
and weight gain. Our data, however, lead us to believe that lower levels of activity and
increased sedentary behaviors, along with inappropriate eating habits, are factors that
influence weight gain, at least among our students. The results presented in this work
suggest a slight weight gain among students who continue to live in the family home,
regardless of age and sex. This trend may be a consequence of their food supply being
catered for and, therefore, they show less concern about what they eat, compared to those
who are in charge of managing both the kitchen and their finances.

It would be necessary to continue observing these students throughout the following
academic years and examine how their weight and physical activity evolved and the
changes in their eating and health habitsAuthors should discuss the results and how they
can be interpreted from the perspective of previous studies and of the working
hypotheses. The findings and their implications should be discussed in the broadest

context possible. Future research directions may also be highlighted.

A limitation of the study is the self-report. Some bias related to self-reported
information has been shown to exist, but the data are considered adequate for research
purposes [35-36]. Estimated BMI values may result in lower measurements than those
based on directly measured weight and height [21,28,37]. Other authors have found a

high level of precision in data from self-reported surveys and direct measurements [36-
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38]. The data are reliable since we administered three surveys at three points during the
year, where there was no variation in the height values, but the weight values did change.
The respondents had no reason to make mistakes in their height and weight
measurements.

The longitudinal design of our study meant that we lost some of the students during
the year. The design is also a strength as it allowed us to see the evolution of BMI in a
sufficient number of students to obtain meaningful data on the cause / effect of the
increase in BMI. In addition, we had data from 93% of the survey participants.

First-year nursing students study nutrition. This could have led them to change their
dietary behavior, improve their consumption of fruits and vegetables, reduce their intake
of sugary drinks, and increase physical activity, which was observed towards the end of

the academic year.

5. Conclusions

The study revealed an increase in BMI in our study sample among first-year stu-
dents. It occurs among all students regardless of age, sex, socioeconomic status.

Among the variables that explain this increase, it seems that those who continue to
live in the same family nucleus have a greater increase than the rest who live alone or in
residences.

Itis necessary to delve deeper into the habits of these groups of students to determine
the cause of this increase in BMI.
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