nutricion clinica
y
Dietética Hospitalaria

Articulo Original

Nutr Clin Diet Hosp. 2021; 41(4):161-168
DOI: 10.12873/414leila

Changes in weight and body composition during the first year
at a public university in northeastern Brazil

Leila Virginia da Silva PRADO, Gabriela Maria Pereira FLORO ARCOVERDE, Maria Lucia DINIZ ARAUJQ,
Gisele ALMEIDA DE NORONHA, Palena CABRAL DA SILVA, Marina de Moraes VASCONCELOS PETRIBU,

Poliana COELHO CABRAL

1 Departamento de Nutricdo, Universidade Federal de Pernambuco (UFPE), Recife/PE, Brazil.

2 Centro Universitario UniFBV, Pernambuco, Brasil.

Recibido: 22/agosto/2021. Aceptado: 26/diciembre/2021.

ABSTRACT

Objective: Evaluate changes in weight and body composi-
tion among students during freshman year at a public univer-
sity in northeastern Brazil.

Methods: Changes in weight, body mass index (BMI),
waist circumference (WC) as well as percentage (%) and ab-
solute (kg) body fat (BF) and lean mass (LM) were investi-
gated in a cohort of 148 university students.

Results: Significant increases in body weight (1.0 kg) and
BMI (0.4kg/m?) were found among the males. A significant
increase in WC was found in the overall sample (1.1cm). Half
(50.7%) of the students gained weight and mean weight gain
among these students was 2.87 + 2.08kg. In the overall sam-
ple and among the women, positive correlations were found
between weight gain and both BF (% and kg) and LM (kg),
whereas a negative correlation was found with %LM. Among
the men, weight gain was positively correlated with LM (kg).

Conclusion: The first year of academic life was character-
ized by discrete gains in weight and body fat among the stu-
dents. With regard to sex, weight gain seems to be related to
an increase in muscle mass among men and fat mass among
women.
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ABBREVIATURES

BMI: Body mass index.

WHO: World Health Organization.
WC: Waist circumference.

BF: Body fat.

BF%: Percentage of body fat.
LM: Lean mass.

LM%: Percentage of lean mass.

IPAQ: International Physical Activity Questionnaire.

INTRODUCTION

For many young people, entering the university is an op-
portunity for new social relations and the adoption of a new
lifestyle!. The stress and lack of time associated with aca-
demic activities often end up relegating health-related issues,
such as the practice of regular physical activity and healthy
eating habits, to a less important position on one’s list of pri-
orities?3. As a result, high prevalence rates of excess weight
have been found in this segment of the population®>.

In the United States and Canada, there is a widely dissem-
inated belief in the “freshman 15", which states that students
in the first academic year experience weight gain of 15
pounds (6.8kg)°. The results of studies have confirmed that
weight gain occurs in this period, but to a lesser extent (1.1
to 3.1kg) and not among all students®7:,

Although not all weight gain poses a health risk, the in-
crease in fat mass is associated with an increased risk of meta-
bolic diseases, such as dyslipidemia and insulin resistance’.
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Therefore, studying the body adiposity of young people during
the university phase can provide valuable information about
the morphophysiological impact of changes in lifestyle habits
that occur during this period®.

In a survey of university students, Morrow et al.® found
significant increases in weight, body mass index (BMI), and
body fat, as well as a significant decrease in lean mass after
the first academic year, compared to baseline. A systematic
review carried out in 2019, investigated the changes in weight
and body composition of university students during the years
of academic life. In summary, after analyzing the studies, it
was concluded that the increase in weight and body fat are
realities experienced by students during their academic life,
especially in the first year of graduation. Weight gain in the
first year was lower than that suggested by the “Freshman
15" belief and for most students, body weight gain was a
result of increased body fatio,

Although this topic is widely discussed in the international
literature, there are no data from longitudinal studies involv-
ing university students that portray this situation in Brazil.
Therefore, the aim of the present study was to investigate
changes in weight and body composition among university
students at a public institution in northeastern Brazil during
the first year of academic life.

METHODS

A prospective study was conducted with students at a pub-
lic university in northeastern Brazil. The students were eval-
uated at the beginning and end of their first academic year.
All data were collected using a chart developed for the pres-
ent study.

The sample size was estimated using the Statcalcprogram
of EPI-INFO, version 6.04, considering a 95% significance
level (1-a), 80% study power (1-B), 1:1 proportion and a rel-
ative risk of exposure (obesity) of 1.6. Based on these crite-
ria, 120 students were needed. Aconvenience sample was
used made up of freshmen who agreed to participate in the
study.

Male and female university students of the Nutrition,
Nursing, Physical Education, Occupational Therapy, Pharmacy
and Dentistry courses who entered the university in 2015 and
2016 were considered eligible for the study. Students aged >
30 years, pregnant women, women with children, individuals
with an eating disorder and those with a physical condition
that impeded the measurement of weight and height were ex-
cluded from the study.

Body weight and height were respectively determined us-
ing an electronic scale (Plena™) with a 150-kg capacity and
precision of 100g and a portable stadiometer(Ghrum Polar
Manufacture, Switzerland) with a precision of 1mm. Both
weight and height were measured using the methods pro-

posed by Lohman et al.!! and served as the basis for the cal-
culation of the BMI. For individuals < 20 years of age (ado-
lescents), BMI was classified according to age and sex fol-
lowing the anthropometric references and cutoff points
recommended by the World Health Organization (WHO)!2. For
such, we used the AnthroPlus software developed by the
WHO to facilitate the monitoring of the growth and develop-
ment of individuals and populations of children and adoles-
cents. For individuals 3 20 years of age, the classification was
based on the BMI cutoff points recommended for adults!3.

To identify abdominal obesity, waist circumference (WC)
was determined at the midpoint between the last rib and iliac
crest using a non-elastic metric tape. For adolescents, the
cutoff point for the classification of WC was that recom-
mended by Taylor et al.}4, which defines abdominal obesity as
WC = 80t percentile adjusted for age and sex. For adults, the
cutoff points proposed by the WHO? were used, which es-
tablish a WC> 94 c¢m for men and > 80 cm for women as in-
dicative of increased cardiovascular risk.

Weight, height and WC were measured twice by the same
examiner and repeated when the difference between meas-
urements was greater than 100g for weight, 0.5cm for height
and 0.1cm for WC. The mean of the two closest measure-
ments was used for the analyses.

Bioimpedance readings were performed using the Maltron
BF-906 (Maltron, United Kingdom), with a frequency of 50Hz
in an alternating current with four electrodes. This device es-
timates the percentage of fat directly through equations that
are preprogrammed by the manufacturer. The readings were
made with the volunteers lying on a non-conductive surface
(mat) in the supine position with the legs and arms in abduc-
tion at 45°. No earrings, watches, rings or metallic objects
were permitted during the readings. The volunteers were in-
structed to follow some guidelines to ensure the accuracy of
the readings: refrain from strenuous physical exercise in the
12 hours prior to the reading; refrain from ingesting alcoholic
beverages in the 48 hours prior to the reading; refrain from
taking medications that affect the hydroelectrolytic balance at
least seven days prior to the reading; and urinate at least 30
minutes prior to the reading. Women in the menstrual period
were counseled to perform the test at another time!>.

Body fat >16% for males and >24% for females was con-
sidered above average!l. These cutoff points were justified by
the fact the participants were all young individuals.

Level of physical activity was measured using the short ver-
sion of the International Physical Activity Questionnaire
(IPAQ)'6. The results were classified according to the recom-
mendations of the authors of the questionnaire: very active,
active, insufficiently active and sedentary.

The data were double entered and verified using the VALI-
DATE module of the Epi-Info program, version 6.4 (WHO/CDC,
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Atlanta, GE, USA) to check the consistency and validation of
the data. The statistical analysis was performed with the aid of
the Statistical Package for Social Sciences (SPSS version 13.0,
SPSS Inc., Chicago, IL, USA). Continuous variables were tested
for the distribution normality using the Kolmogorov-Smirnov
test. Data with normal distribution were expressed as mean
and standard deviation. Data with non-Gaussian distribution
were expressed as median and interquartile range.

Changes between the two evaluations were expressed by
the difference in means or medians of the continuous vari-
ables. The strength of the associations between the depend-
ent variables (gain in weight and body fat) and the inde-
pendent variables (socioeconomic level, lifestyle variable and
food intake) was evaluated by prevalence ratios and respec-
tive 95% confidence intervals. In the univariate analysis, the
association between the dependent and independent vari-
ables was evaluated using Pearson’s chi-squared test.
Individuals less than 20 years of age at the beginning of the
study were considered to be adolescents!’. For the purpose
of analysis, weight gain was defined as an increase in body
weight > 0.5 kg throughout the year. Thus, individuals who
lost weight, maintained a stable weight or experienced weight
gain £ 0.5 kg were in the “no weight gain” group.

This study was conducted in compliance with the ethical
norms governing research involving human subjects stipu-
lated in Resolution 466/2012 of the Brazilian National Board
of Health and received approval from the Human Research
Ethics Committee of the Center for Health Sciences of the
Universidade Federal de Pernambuco (certificate number:
41423215.6.0000.5208 )

RESULTS

A total of 233 university students were submitted to the ini-
tial evaluation, 148 of whom (105 women and 43 men) also
underwent the second evaluation. Some of the variables were
compared between the students who participated in both
evaluations (n = 148) and the dropouts (n=85); no statisti-
cally significant differences were found between the two
groups.

The sample of this longitudinal study was composed of uni-
versity students. Mean age was 19.7 + 3.3 years. Adolescents
accounted for 64.5% of the sample and the female sex ac-
counted for 76.1%. Upon entering the university, 35.2% of
the students were classified as insufficiently active/sedentary.
Regarding nutritional status, 9.4% were classified as under-
weight and 24.6% had excess weight. Table 1 displays the
changes in weight, BMI, body composition and WC one year
after entering the university. Among the males, statistically
significant differences were found regarding weight (1.0 kg)
and BMI (0.4 kg/m?2). Moreover, a statistically significant in-
crease in WC occurred in the overall sample (1.1cm), with no
difference between sexes.
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At the end of the follow up, 50.7% of the students had
gained more than 0.5 kg in weight. The mean weight gain
was 2.87 £ 2.01 kg (2.73 £ 1.45 kg among males and 2.92
+ 2.29 kg among females) (Table 2). In the analysis of the
change in weight according to gains in weight, body fat (BF)
and lean mass (LM) stratified by sex, among the students
with no gain in body fat, the men gained weight (0.56 + 2.68
kg) and the women lost weight (-1.42 + 3.01).

No differences were found in the anthropometric values
and body composition at baseline between the students who
gained weight (> 0.5 kg) and those who did not gain weight
(Table 3). No statistically significant differences in nutritional
status, based on the IMC, were found between the first and
second evaluations (Figure 1).

Table 4 displays the results of the correlation analysis be-
tween the change in weight and body composition variables
[WC, percentage of body fat (BF%), absolute BF (kg), per-
centage of lean mass (LM%) and absolute LM (kg)].

DISCUSSION

A cohort of students at a public university in northeastern
Brazil was followed up for one year to determine changes in
weight and body composition after beginning academic life.
Prospective longitudinal studies enable the secure acquisition
of data by avoiding recall bias. However, dropouts during fol-
low up are inevitable and can, in some cases, compromise
the results. In the present study, although dropouts oc-
curred, the results were not compromised, as no statistically
significant differences were found for socio-demographic and
lifestyle variables between the beginning and end of the co-
hort, which demonstrates adequate similarity between the
two groups (those who underwent both evaluations and
those who dropped out). Thus, selection bias is also not ap-
plicable to the results.

The university students in the present investigation exhib-
ited weight gain of only 0.3 kg in their freshman year.
Considering the sample stratified by sex, only males exhibited
significant weight gain (1.0kg). These figures are lower than
those reported in the majority of studies®10, According to
Koh-Banerjee et al.'8 even a gain of 1 kg in body weight is
associated with an increased risk of disease.

Most studies that investigated the “freshman 15” phenom-
enon were conducted in the United States and Canada. The
few studies conducted in Europe portray significant weight
gain in the first year, but less than that reported in the North
American studies. Evaluating freshmen in the northeast re-
gion of the United States, Hootman et al.l® found a gain of
2.1 kg (£ 3.0 kg) throughout the first year. Vos et al.?? eval-
uated Dutch university students in the first academic year and
found an increase of 1.1 kg. In a literature review performed
to investigate weight gain among students in their first year
at college, Combrie et al.® found changes in weight ranging
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Table 1. Change in weight, body mass index (BMI) and body composition among university students during follow up; Recife, Brazil

men(n=4‘3’;“\‘l?ob|:1eesn(n= 105) o?efg:tn;:gr i 7 L Dl pr*
Weight (kg)

Men 729 £ 11.8 739 £11.3 1.0 0.023
Women 59.2 + 10.6 59.4 + 10.8 0.2 0.597
Total 62.5+ 124 62.8 +£ 12.5 0.3 0.165
BMI (kg/m?2)

Men 23.9 £33 24.3 £ 3.1 0.4 0.023
Women 22.4 + 3.8 225+ 3.9 0.1 0.612
Total 22.8 £ 3.8 22.9 £ 3.8 0.1 0.198
Body fat (%)

Men 16.0 £ 7.1 16.2 £ 6.9 0.2 0.745
Women 242+ 7.2 249 + 8.5 0.7 0.147
Total 222 +79 22.8 £8.9 0.6 0.140
Body fat (kg)

Men 123+ 7.0 125+ 6.8 0.2 0.670
Women 15.0 £ 6.1 15.8 £ 7.5 0.8 0.093
Total 143+ 7.1 15.0 £ 7.6 0.7 0.083
Lean mass (%)

Men 839+ 71 83.7 £ 6.9 -0.2 0.164
Women 75.2 £ 8.7 75375 0.1 0.891
Total 773 £9.9 773 £8.1 0.0 0.950
Lean mass (kg)

Men 60.7 £ 7.7 61.5+75 0.8 0.744
Women 442 £ 5.7 43.8 £ 5.0 -0.4 0.390
Total 48.1 £ 9.4 48.0 £ 9.5 -0.1 0.792
Waist circumference (cm)

Men 79.6 £ 8.4 81.0+73 1.4 0.073
Women 74.4 £ 9.6 753 £9.5 0.4 0.081
Total 75.6 £ 9.6 76.7 £ 9.3 1.1 0.024

* data expressed as mean % standard deviation; ** paired t-test; Abbreviation: BMI = body mass index.
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Table 2. Change in weight according to gains in weight, body fat and lean mass among university students during follow up; Recife, Brazil

Change in weight (kg)

Variables after one year Total n=148 Men n=43 Women n =105 p*

Mean + SD Mean + SD Mean + SD
Gain in weight (>0.5kg)
Yes 2.87 £2.01 2.73 £ 1.45 2.92 + 2.29 0.750
No -2.03 £ 2.07 -1.27 £ 1.55 -2.23 £ 2.16 0.127
Gain inbody fat (>0.5kg)
Yes 1.83 + 2.60 1.68 + 2.15 1.80 + 2.73 0.811
No -0.89 £ 3.07 0.56 + 2.68 -1.42 + 3.01 0.015
Gain inlean mass (>0.5kg)
Yes 1.61 £ 3.14 1.73 £ 2.48 1.56 = 3.47 0.845
No -0.49 + 2.88 -0.03 £ 2.19 -0.59 £ 2.99 0.529

* Student’s t-test.

from 0.7 to 3.1kg. Unfortunately, there are no previous
Brazilian data on this topic with which to compare the pres-
ent findings.

A significant increase in WC (1.1 cm) was also found in the
present study, which is noteworthy, as the literature identifies
an increase in WC as an important predictor of metabolic syn-
drome and cardiovascular risk?1. Some authors have reported
that there is an association between CC and inflammatory
biomarkers such as C-reactive protein and adiponectin in
young people?2. According to De Koning et al.Z3, cardiovascu-
lar risk increases by approximately 2% for each one-centime-
ter increase in waist circumference.

No association was found between body fat at baseline
and a subsequent increase in weight in the present investi-
gation. In contrast, Hottmal et al.'® and Misfud et al.2*
found an inverse relationship between these variables.
According to the authors, a possible explanation for this as-
sociation would be that the students who began university
with a higher level of body fat had previous unhealthy eat-
ing and lifestyle habits and entry into the obesogenic envi-
ronment of the university may have had less of an impact
on this group.

Although weight gain was not sufficient to alter the nu-
tritional status of the students, the prevalence of over-
weight and obesity in the sample was high. Overweight and
obesity are outcomes known to be related to the develop-
ment of musculoskeletal problems, respiratory difficulties,
skin problems, infertility and even serious conditions, such
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as coronary disease, type 2 diabetes and certain types of
cancer. Moreover, young individuals who are above the ideal
weight tend to have a greater incidence of psychological
problems, such as depression, eating disorders, a distorted
body image and low self-esteem?>. However, the high per-
centage of underweight students was also noteworthy, as
two population-based studies conducted in Brazil — the
1974-1975 National Family Expense Study2?® and the 2002-
2003 National Family Budget Survey?’ indicated a tendency
toward a reduction in the proportion of young Brazilians
with low body weight. Evidence suggests that malnutrition
at the onset of adult life increases the risk of numerous de-
generative diseases?8. It is possible that the hectic aca-
demic life and the quest for the perfect body may have led
some students to lower calorie intake than the recom-
mended amount, which may have caused the occurrence of
underweight in this population.

The correlation analyses enable the inference that in-
creases in weight in the overall group and the women were
accompanied by increases in body fat. Interestingly, a pos-
itive correlation was found with absolute lean mass (kg)
and stronger negative correlation was found with the per-
centage of lean mass. These findings suggest that the stu-
dents had gains in lean mass, but the gain in fat mass was
greater, leading to a reduction in the percentage of lean
mass. These data are alarming, as excess body adiposity is
a risk factor for the development of cardiovascular and
metabolic diseases?® and is related to an increase in mor-
bidity and mortality rates, especially among young adults.
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Table 3. Baseline characteristics of participants (n=148) stratified according to weight gain in first academic year (> 0.5kg vs. no weight

gain); Recife, Brazil

Weight Gain
Variables p*
Yes Mean = SD No Mean * SD
BMI (kg/m?2)
Men 23.3 £ 3.4 24.8 £ 3.1 0.218
Women 22.6 = 4.2 223+ 3.5 0.677
Body fat (%)
Men 15.0 £ 6.6 174+ 7.8 0.338
Women 24.0 £ 7.3 243+ 7.2 0.829
Body fat (kg)
Men 114 £ 6.0 13.5+ 84 0.412
Women 15.1 £ 7.0 149 £ 7.2 0.860
Lean mass (%)
Men 84.9 £ 6.6 826 £79 0.378
Women 76.1+£73 743 +£9.5 0.329
Lean mass (kg)
Men 61.1 £ 7.8 60.2 £ 7.9 0.743
Women 45.2 £ 6.0 43.2 £ 5.2 0.08
Waist circumference (cm)
Men 78.6 £ 8.4 80.9 £ 8.6 0.436
Women 743 £9.7 745 £ 9.7 0.923

* Student’s t-test; Abbreviation: BMI = body mass index.

Table 4. Spearman’scorrelation coefficients between change in
weight and change in anthropometric variables and body compo-
sition among university students stratified by sex; Recife, Brazil

Change in weight during first year
e (ntina) ("::T:;)
BMI (kg/m2) | r= 0.968** r= 0.991** r= 0.963**
BF (%) r= 0.478%* r=0.109 r= 0.579%*
BF (kg) r= 0.569** r=0.264 r= 0.663**
LM (%) r= - 0.531** r=-0.109 r= - 0.644**
LM (kg) r= 0.377%* r= 0.470%* r= 0.335%*
WC (cm) r= 0.475%* r= 0.470** r= 0.501**

*p < 0.05; **p< 0.01; Abbreviations: BMI = body mass index;

BF = body fat; LM= lean mass; WC = waist circumference.

For the men, the increase in weight was accompanied by an
increase in lean mass. According to Petribu et al.3?, the cur-
rently disseminated fashion of a muscular body means that
much weight gain actually reflects a gain in lean mass, es-
pecially among males.

In Ontario, Canada, a longitudinal study investigated chan-
ges associated with weight and body composition during the
first year of university. According to the results, men gained
significantly more weight than women (p < 0.001). In addi-
tion, the quality of weight gain was also gender-specific and,
as the weight gained by men was composed of 29% lean
body mass (71% fat), the weight gained by women was 17%
mass lean (83% fat)3!.

These findings lead us to reflect that the isolated change in
weight may not be adequate to suggest an unhealthy health
condition, being important and necessary to know the
changes that occur in the body composition of these
individuals.
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Figure 1. Longitudinal evaluation of the nutritional status of university students, according to BMI; Recife, Brazil
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Linear trend chi-square (p=0,923) ; Abbreviation: BMI = body mass index.

CONCLUSIONS

During freshman year at the university, gains in weight and
body fat among the students analyzed were lower than those
reported in a large part of the current literature. When strat-
ified by sex, weight gain seems to be the result of an increase
in muscle mass among males and fat mass among females.
Health professionals should pay more attention to students
who enter the university, which is a phase in which gains in
weight and body fat occur. If such gains become accumula-
tive, they may exceed the limits of physiological normality and
lead to the development of chronic non-communicable dis-
eases in the early phases of adult life.
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