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ABSTRACT

Objective

To investigate the cluster of physical inactivity and low fruit and vegetable intake and the associated factors in
university students.

Methods

This cross-sectional study included a representative sample (n=717) of Universidade Federal Rural de Pernambuco
students. Low fruit and vegetable intake was defined as an intake of less than five servings a day and physical
inactivity was defined as exercising less than 150 minutes a week. The independent variables were gender, age,
socioeconomic status, school year, shift, and study time. Clustering was determined by comparing the observed
prevalence with the expected prevalence for all possible risk-factor combinations. Logistic regression analysis,
performed by the software Statistical Package for the Social Sciences 17.0 with a significance level of 5%
(p<0.05), considered the presence of both risk behaviors adjusted to the independent variables.

Results

The prevalence of low fruit and vegetable intake was 81.7% (CI95%=78.1-84.3) and of physical inactivity was
65.8% (C195%=62.2-69.4). Most students (58.6%, C195%=55.3-62.2) were exposed to both risk factors
simultaneously, while 11.0% (C195%=8.9-13.5) were exposed to neither. Full-time students have a risk 1.45
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times greater of simultaneous exposure. Juniors and seniors are, respectively, 1.88 and 2.80 times more likely to
present both risk behaviors.

Conclusion

Although complex, the behaviors are modifiable, and both the healthy and the unhealthy behaviors tend to
cluster. The implementation of an intervention that targets both risk behaviors is needed. Different strategies
can be used, such as providing areas for physical activity and for learning about healthy and risk behaviors.

Indexing terms: Healthy behaviors. Lifestyle. Risk factors.

RESUMO

Objetivo

Investigar o cluster da inatividade fisica e o baixo consumo de frutas, lequmes e verduras e os fatores associados
ao contexto universitario.

Métodos

Estudo transversal com uma amostra representativa (n=717) de estudantes universitarios da Universidade Federal
Rural de Pernambuco. Considerou-se baixo consumo de frutas, legumes e verduras a frequéncia de consumo
menor que 5 porcées/dia, e inatividade fisica a pratica inferior a 150 minutos/semana. As varidveis independentes
foram: sexo, idade, nivel socioeconémico, turno, tempo de permanéncia na instituicao e periodo do curso. O
cluster foi calculado comparando-se a prevaléncia observada e a esperada em todas as possibilidades de
agrupamento. Para a andlise de regressao logistica, considerou-se a presenca dos dois comportamentos
simultaneamente ajustada as varidveis independentes, sendo as analises realizadas no Statistical Package for
the Social Sciences 77.0 (p<0,05).

Resultados

A prevaléncia de baixo consumo de frutas, legumes e verduras foi de 81,7% (IC95%=78, 1-84,3), e da inatividade
fisica foi de 65,8% (IC95%=62,2-69,4). Verificou-se que 58,6% (IC95%=55,3-62,2) apresentaram exposicao
aos dois comportamentos simultaneamente, enquanto 11,0% (IC95%=8,9-13,5) ndo apresentaram nenhuma
exposicdo. Permanecer dois turnos na universidade aumenta 1,45 vez a chance de exposicdo simultdnea. O

fato de estar nos dois Ultimos anos do curso aumenta 1,88 vez a chance de baixo consumo de frutas, legumes
e verduras, e 2,80 vezes a chance de inatividade fisica.

Conclusao

Os comportamentos sdo modificaveis, apesar de complexos, e a presenca ou auséncia de um tende a influenciar
0 outro,; sendo assim, sugere-se uma intervencao integrada que focalize ambos. Diferentes estratégias, como
oferta de espacos para a prética de atividade fisica e de acées em educacado e saude para ambos os
comportamentos podem ser utilizadas.

Termos de indexacdo: Comportamentos saudaveis. Estilo de vida. Fatores de risco.

INTRODUCTION Despite the actions proposed in the last
decades, physical activity and fruit and vegetable

According to the World Health
Organization (WHO), more than one-third of the , , :
global deaths may be attriuted to a small number countries’?. Health-risk behaviors tend to cluster,
of factors, and the main ones are high blood that is, there is a causal network between
pressure (responsible for 13% of the deaths), ~ €xposure to one behavior and the presence of
smoking (9%), physical inactivity (6%), and excess ~ another*'*. Moreover, evidence shows that the
weight (5%)'. Except for smoking, all other causes  Strategies that focus on actions involving multiple
are related to physical inactivity and/or low fruit  behaviors have a greater impact than interventions
and vegetable intake'?. on isolated behaviors' 158,

intake have not increased significantly in most
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Nevertheless, few studies have investigated
the clustering of behaviors and associated factors,
especially in the youth>101213 Most studies
involved adults and elderly from high-income
countries>'%1213 The transition period between
adolescence and adulthood is characterized by
significant social relationship and environmental
changes that may negatively impact health
actions, attitudes, and behaviors, especially in the
young who enter university'#'%-22. Although
university is admittedly an educational
environment, the prevalence of physical inactivity
and low fruit and vegetable intake is high'.
Information about these isolated behaviors is
already available in Brazil, but few studies have
looked at clustering?*-?6, and none regarded the
university context.

Colares et al.?’, for example, studied the
health behaviors of students from public higher-
education institutions of Recife, but they did not
investigate whether these behaviors were
clustered or whether they were associated with
attending university. Given the above information,
the present study aims to investigate clustering
between physical inactivity and low fruit and
vegetable intake, and whether this possible
clustering is associated with university-related
variables.

METHODS

This cross-sectional study was developed
at the Universidade Federal Rural de Pernambuco
(UFRPE). Male and female UFRPE students aged
18 to 24 years were eligible. The exclusion criteria
were: (a) intellectual disability; (b) students in
student exchange programs (Brazilian or
otherwise), and (c) distance learning students and
from campuses other than the main campus. The
sample size was calculated based on a population
size of 7,287 students, a prevalence of 50% for
multiple outcomes, an error of 5%, and a
sampling design effect of two. The estimated
sample size was 695 students, but since the
proportion of students aged more than 24 years
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was unknown and to compensate for eventual
sample losses and participation refusals, the
sample size was multiplied by 1.2, totaling 834
students.

Cluster sampling was done in two stages.
The first stage included students from all academic
majors, each academic major being a cluster. The
academic majors were then selected randomly
considering the following stratification criteria: (a)
year density per academic major, (b) number of
students per academic major. The second stage
considered the proportion of males and females
per year and academic major. The software
Research Randomizer performed the random
samplings.

Two questionnaires were used for
collecting data, one to measure fruit and
vegetable intake frequency?® and the other to
determine the level of physical activity?.
Sociodemographic, socioeconomic, and education
institution data were also collected. Fruit and
vegetable intake data were collected by a
semiquantitative food frequency questionnaire
with 94 items (10 fruits and 11 vegetables)
developed and validated by Slater et al.?®. This
instrument includes the serving size of each food
item?®. The available intake frequencies were
monthly, weekly, and daily. The reference period
was the six months that preceded the interview.
Thus, the number of fruit and vegetable servings
per day was given by adding the number of
servings of all the fruit and vegetable items
consumed daily. Those who reported a fruit and
vegetable intake below five servings per day were
considered at risk. A pilot study found that the
intake frequency presented good reproducibility
(r=0.56-0.83). The interviews were in person,
which allowed the participants to clarify the
amounts consumed.

The International Physical Activity
Questionnaire (IPAQ) measured the level of
physical activity?®. The instrument measured the
time in minutes spent during a regular week doing
moderate and vigorous physical activity at leisure,
work, and home, and while commuting. Students
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who exercised less than 150 minutes a week were
considered physically inactive. A pilot study found
that the level of physical activity presented good
reproducibility (r=0.67-0.91).

The independent variables were age,
gender (male/female), socioeconomic status (A,
B, C, D, and E)¥®, shift (morning, morning and
afternoon, and evening), academic major duration,
and number of shifts [part-time (1) and full-time
(2)]. Socioeconomic status was determined by the
instrument Critério de Classificacdo Econdémica
Brasil (CCEB, Socioeconomic Classification
Criterion Brazil) created by the Associacdo
Brasileira das Empresas de Pesquisa (Abep,
Brazilian Association of Research Companies)°.

Data were collected as follows: (a) academic
major coordinators were contacted to schedule a
visit; (b) interviewers were trained for measuring
physical activity and food intake, and for
administering, filling out, and coding the
questionnaire. Data were collected from October
to November 2010 by eight interviewers,
undergraduate physical education (UFRPE) and
nutrition Universidade Federal de Pernambuco
(UFPE) students attending the ‘Introduction to
Research’ course. The interviews were conducted
in private and lasted 25 to 35 minutes. The
students were informed that the information was
classified, would not affect their grades, and
would only be used in research.

The software Epi Data version 3.1
tabulated the data. The data were entered in two
different computers and the files were compared
and the mistakes corrected. The data were then
exported to the statistical software Statistical
Package for the Social Sciences (SPSS) version
17.0. The software Epi Info version 6.04d
calculated the confidence intervals.

Data analysis grouped some variables and
created others. Age was transformed into two
categories, namely 18-21 and 22-24. Students
from the socioeconomic classes C, D, and E were
grouped. The students were grouped by school
year, not semester. Regarding academic majors

http://dx.doi.org/10.1590/1415-52732014000100003

that lasted more than eight semesters, students
of the last years were grouped.

Risk behaviors were binary coded as either
0 (absent) or 1 (present). A variable was then
created adding the codes: 0=no risk behavior;
1=one risk behavior; and 2=two risk behaviors.

The prevalences of the individual risk
behaviors and of all possible combinations
stratified by gender were calculated. Clustering
occurs when the Observed combination exceeds
the Expected prevalence of the combination®81%.12,
The expected prevalence of each combination is
given by multiplying the individual probability of
occurrence of each behavior by its occurrence.
When the result observed-to-expected exceeds
one, the behaviors are clustered>81012,

Multivariate analysis consisted of binary
logistic regression with the reference category
being the presence of risk behaviors. The data
were analyzed before and after adjustment for
the independent variables. The significance level
was set at 5% (p<0.05).

The study was approved by the Human
Research Ethics Committee of the UFPE Center
for Health Sciences under Protocol number 313/
2010 and followed the Guidelines and Norms for
Human Research.

RESULTS

On data collection day, 748 students were
present, two (0.2%) of which were exchange
students and so excluded, and 29 (4.0%) refused
to participate. Therefore, 717 students joined the
study. Table 1 shows the sample’s university and
health behavior characteristics stratified by
gender. Only 18.3% (Confiance Interval of 95%
- 95%Cl=15.6-21.2) of the students consumed
enough fruits and vegetables, and 34.2% were
physically active (95%Cl=30.7-37.7).

The general prevalences of risk behaviors
were 81.7% (95%Cl=78.1-84.3) for inadequate
fruit and vegetable intake and 65.8%
(95%CI=62.2- 69.4) for physical inactivity, and
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the differences between genders were significant.
More females studied during the day than males
(p<0.05) (Table 1).

More than half (58.6%, 95%CI|=55.3-
62.2) the sample presented both risk behaviors,
while 30.4% (95%Cl=27.1-33.8) presented only
one, and 11.0% (95%CI=8.9-13.5) presented
none. The prevalences of the presence and
absence of both risk behaviors differed
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significantly between genders, with the former
being more prevalent in women.

Table 2 shows the Observed and Expected
results of all possible combinations of the two
behaviors stratified by gender. The behaviors
clustered in males and females with an Observed-
to-Expected ratio of 1:1 for both genders. The
clustering of healthy behaviors (adequate fruit and
vegetable intake and level of physical activity) also

Table 1. Sociodemographic, socioeconomic, academic major, and risk behavior characteristics of university students (n=717), from

Recife (PE), Brazil, 2010.

Variables Men (n=316) % Women (n=401) % p value”
Low fruit and vegetable intake” 78.5 84.3 0.05
Physical inactivity™ 57.6 72.3 0.00
Number of risk factors
2 51.3 64.3 0.00
1 33.5 27.9
0 15.2 7.7
Sociodemographic factors
Age (years)
18 19.9 15.2 0.08
19 19.6 18.0
20 17.7 12.7
21 1.7 16.0
22 12.0 13.5
23 9.5 14.0
24 9.5 10.7
Socioeconomic status™™*
A 14.8 16.1
B 37.3 41.3
C 47.6 42.3 0.72
D 0.3 0.3
E 0.0 0.0
Academic major features
Year
First (freshman) 44.9 419 0.87
Second (sophomore) 32.3 34.4
Third (junior) 1.1 11.7
Fourth (senior) 1.7 12.0
Study time
Part-time 42.7 36.2 0.07
Full-time 57.3 63.8
Shift
Day 63.3 70.6 0.05
Evening 36.7 29.4

Note: *<5 servings/day; Chi-square test for heterogeneity; <150 minutes/week;Chi-square test for trend;

wxn

Economic Classification Criterion of

Brazil by Associacéo Brasileira das Empresas de Pesquisa (Brazilian Association of Research Companies).
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occurred, with an observed-to-expected ratio of
1.67 for males and 1.80 for females. Adequate
fruit and vegetable intake and physical inactivity
was observed only in women, with an Observed-
to-Expected ratio of 1.07, while inadequate fruit
and vegetable intake and physical activity was
found in men and women (Table 2).

Physical inactivity presented a near-linear
association with school year in men and women.

http://dx.doi.org/10.1590/1415-52732014000100003

Physical inactivity increases with school year.
Figure 1 shows a near-linear association between
school year and exposure to risk behaviors, and
Figure 2 shows the same near-linear association
for women only.

In unadjusted logistic regression, three
independent variables were significantly
associated with the presence of two risk
behaviors: gender, socioeconomic status, and

Table 2. Prevalence of the clustering of four health-related behaviors presented by university students from Recife (PE), Brazil, stratified

by gender (n=717), 2010.

. . ) - - Men (n=226) Women (n=374)
Behaviors Low fruit and vegetable intake Physical inactivity
O(%) E(%) OF O(%) E(%) OF
2 + 51.3 45.2 1.13 64.3 60.9 1.10
1 - 11.0 11.9 0.92 11.0 10.8 1.07
+ 33.7 32.7 1.03 23.7 22.6 1.04
0 - 15.2 9.1 1.67 7.7 4.3 1.80

Note: +: Factor present; -: Factor absent. *Observed value: 0.
O: Observed; E: Expected.

Table 3. Unadjusted and adjusted analyses of the association between sociodemographic, socioeconomic, and academic major variables
and the presence of two health-risk factors in university students (n=717), of Recife (PE), Brazil, 2010.

Variables % Unadjusted PR (95%Cl) Adjusted” PR (95%Cl)
Gender 0.00 0.00

Male 51.3 1.00 1.00
Female 64.3 1.72(1.27-2.31) 1.87 (1.41-2.54)
Age (years) p=0.67 p=0.20
18-21 57.8 1.00 1.00
22-24 59.4 1.06 (0.80-1.43) 1.29(0.90-1.77)
Socioeconomic status p=0.005 p=0.007

A 53.5 1.00 1.00

B 55.6 1.12 (0.82-1.66) 1.19(0.88-1.87)
C,D,and E 65.5 1.22(1.10-1.76) 1.33(1.18-1.91)
Shift p=0.22 p=0.51

Day 60.1 1.00 1.00
Evening 554 0.82 (0.60-1.12) 0.88(0.71-1.21)
Study time 0.27 0.04
Part-time 56.1 1.00 1.00
Full-time 60.2 1.18(0.87-1.60) 1.45(1.12-2.09)
School year p=0.004 p=0.03
First (freshman) 53.5 1.00 1.00
Second (sophomore) 59.6 1.30(0.69-2.50) 1.51(0.88-2.74)
Third (junior) 63.4 1.54(0.90-2.61) 1.88(1.12-3.15)
Fourth (senior) 69.4 1.97 (1.17-3.28) 2.80(1.40-4.18)

Note: *Adjusted for all variables.
PR: Prevalence Ratio; C195%: Confidence Interval of 95%.
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school year (Tabela 3). Women presented a
Prevalence Ratio (PR) of 1.72 (95%Cl=1.27-2.31)
in relation to men, and the students in classes
C,D, and E presented a PR of 1.22 (95%CI=1.10-
1.76) in relation to students in classes A and B. A
significant linear trend was also observed between
school year and the clustering of both study
behaviors. In other words, as graduation
approaches, the risk of being exposed to both
risk behavior increases (p<0.05).
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3° 50 A
40
304
204
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04

First year " Second yearI Third year " Fourth year
(freshman)  (sophomore) (junior) (senior)

B Physical Inactivity (p=0.01)
Low fruit and vegetable intake (p=0.18)

Figure 1. School year presenting a near-linear association with
physical inactivity and low fruit and vegetable intake
in university students (n=717), from Recife (PE), Brazil,
2010.
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First year " Second year Third year " Fourth year
(freshman)  (sophomore) (junior) (senior)

B Physical Inactivity (p=0.05)
Low fruit and vegetable intake (p=0.10)

Figure 2. School year presenting a near-linear association with
physical inactivity and low fruit and vegetable intake
in female university students (n=717), from Recife (PE),
Brazil, 2010.
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In adjusted logistic regression, all variables
that discriminate outcome remained significant.
Additionally, the amount of time students spent
at the institution daily also had a significant
impact, with full-time presence being a risk factor
(PR=1.35; 95%CI=1.01- 2.04) in relation to part-
time (Tabela 3).

DISCUSSION

The objective of the study was to
investigate the existence of clustering between
physical inactivity and low fruit and vegetable
intake, and to verify whether this possible
clustering was associated university-related
variables. Eight of every ten students do not
consume enough fruit and vegetable, and four
of every ten are physically inactive. Considering
the population of university students, these results
corroborate those of Marcondelli et al.®', and
exceed those of Colares et al.?’. However, the
measurements used by the latter authors did not
consider number of servings, and those same
authors did not investigate physical activity
frequency and intensity.

In the present study, the clustering of low
fruit and vegetable intake and physical inactivity
has also been found for the general Brazilian
population, regardless of cutoff points and
instrument used>%'%1232_For example, the Vigilan-
Cia de Fatores de Risco e Protecao para Doencas
Crénicas por Inquérito Telefénico (Vigitel,
Surveillance of Risk and Protective Factors for
Chronic Diseases by Telephone Survey) study
conducted in 2009 in Brazilian state capitals and
Federal District found prevalences of 18.9% for
adequate fruit and vegetable intake and 34.0%
for physical activity®>. We expected the study
participants to adhere more to healthy behaviors
because they are young university students with
a family income in excess of the national mean.
On the other hand, university-related determinants
and university infrastructure hinder healthy
practices.
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Full-time students were 1.45 times more
likely to present clustering of the study risk
behaviors than part-time students. Furthermore,
as graduation approached, students spent more
time in university-related activities, such as
tutoring other students, participating in research
groups, and attending introduction to science,
training, and extension courses, so again
hindering healthy practices.

This trend is clearer for physical activity
regardless of gender, but is stronger in men: in
the first year, the prevalence of physical inactivity
was 52.1%, increasing to 75.7% in the last year.
For women, the prevalence was 68.5% in the
first year and 79.5% in the last. This trend was
also observed in fruit and vegetable intake, but it
was not significant. The study finding may be
explained by the fact that physical activity requires
time and greater physical exertion, while dietary
patterns are affected less. This trend was also
confirmed by adjusted logistic regression: junior
and senior students were two to three times more
likely to be exposed to both risk behaviors.

The clustering of both risk behaviors was
found in 51.3% of the men and 64.3% of the
women (p<0.05). On the other hand, the
clustering of both healthy behaviors was found
in 15.2% of the men and 7.7% of the women.
Physical activity seems to account for the gender
difference since approximately 50.0% of the men
are active, against 25.0% of the women.

In general, healthy and unhealthy
behaviors tend to cluster, but the O/E ratio of both
risk behaviors was higher than that of both
healthy behaviors in both genders. This shows that
there is a stronger clustering between healthy
behaviors than between risk behaviors. Other
studies have also found this same
relationship>®1%12, which suggests that these
behaviors have a similar degree of complexity.

The study sampling procedure, which took
into account the proportion of students enrolled
in each academic major and shift, and the
proportion of males and females, allows
extrapolating the results to all UFRPE students.

http://dx.doi.org/10.1590/1415-52732014000100003

The present study investigated the clustering of
risk behaviors strongly associated with chronic
Non-Communicable Diseases (NCD) in an
important environment. In addition, this appears
to be the first Brazilian study to perform this type
of analysis in university students.

The present study has some limitations.
Extrapolation of the results to the general youth
population requires caution, especially to students
attending private institutions and those from other
Brazilian regions. Another limitation was that the
food intake amounts were self-reported. One of
the possible consequences is prevalence
overestimation, even though the amounts
consumed were collected by interview. However,
this limitation is also present in similar
studies>®1%12_Moreover, studies that assessed the
clustering of NCD risk factors found that the
factors varied greatly, hindering direct comparison
of the findings.

CONCLUSION

Given that the study behaviors are complex
but modifiable, it is essential to identify population
subgroups at greater risk of clustered risk factors
to prevent NCD. The present findings may have a
significant impact on health practices and policies
because the high prevalence of NCD risk factor
clustering found herein reinforces the need of
NCD-preventive interventions. Although the
results suggest that some student subgroups are
more vulnerable, interventions should be
implemented regardless of academic major
duration, shift, time spent at the institution,
gender, and socioeconomic status. Different
strategies can be used, such as providing areas
that consider student particularities for practicing
physical activity and for learning about health and
risk behaviors.
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