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Introduction: Sleep deprivation and social jet lag are observed in college students from
highly urbanized cities. However, does these consequences also present in college students
from a low urbanization city?

Objective: To evaluate the prevalence and social, biological and behavioral factors associated
with sleep deprivation and social jet lag in university students from a low urbanized city of
Brazil.

Methods: A total of 298 university students participated in the study through application of the
Health and Sleep and the Munich Chronotype Questionnaires. Multiple linear regression with
stepwise-forward method was adopted to assess the associations of the factors with the outcome
variables.

Results: Doing leisure activities (LA) (B = 23.24) and academic demand (AD) before bedtime
(B=19.51), both on the weekend, and doing household chores (HC) before bedtime (B=17.61) in
the week were associated with an increase in social jet lag, while stimulating drinks (SD) were
associated with a decrease (B = —15.17). Shorter sleep duration in the week was related to
chronotype (B = —0.56), male (B = —26.51), doing LA (B = —27.63), poor perception about
sleeping place (PPSP) (B =—43.02) and daily commute (B =—68.97). The shorter sleep duration in
the weekend was associated to male (B = —36.36), PPSP (B = —58.16), have recreational and
religious activities (B = —31.11), doing LA (B = —25.10) and AD (B = —23.60). Just chronotype
was associated with longer sleep duration in the weekend (B = 0.25).

Conclusion: University students from a low urbanized city present social jet lag, shorter
sleep duration on school days and longer sleep duration on free days as a result of biological
and social factors, and mostly behavioral factors.

Keywords: sleep-wake cycle, level of urbanization, sleep deprivation, sleep irregularity

Introduction
The National Education Plan (Law No 10,172/2001) in Brazil aims to reduce
inequalities in the supply of placements in universities between regions of the
country." This plan contributed to a growth in the number of young people entering
universities in cities in the interior of States which present a context of low
urbanization. This advance in access to education is an important event for society.
However, it implies changes in the students’ daily routines which can be considered
stressful,” requiring behavioral and social adaptations.

Students sleep/wake patterns are related to several factors including social
factors such as urban context; socioeconomic status and lifestyles.” Roenneberg
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et al discusses that in more urbanized contexts individuals
generally sleep later.* Individuals with lower socioeco-
nomic status and less favored social class are those with
greater sleep problems, resulting in shorter and lower
quality of sleep.>® Another factor which contributes to
reducing the sleep duration of these young adults is includ-
ing university students in the working world.’

With further regard to social factors, studies have
observed that housing conditions are also related to sleep
patterns with longer commute times to school which is
a factor associated to waking up earlier, resulting in
a significant decrease in sleep duration.'®™'! In addition,
accumulation of academic demands and social activities
linked to university life make students a vulnerable group
to changes in the sleep-wake cycle (SWC).'*!?

Studies carried out with university students from more
urbanized context cities have shown that there is
a predominance of academic activities carried out at night
which leads to later sleeping hours. This delay in the sleep
onset phase, as well as a predisposition to wake up later, are
biological characteristics which appear in adolescence, but
they can still be present in young adults.'* "¢

This biological tendency to sleep and wake up later
combined with high academic demands and the social
opening hours of classes in Brazil (around 7 am) lead to

a reduction in sleep'” "’

on study days. According to the
American sleep association, young adults between 18 and
25 years old have a biological need for 7 to 9 hours of
daily sleep.”” Thus, failure to meet this need leads to
possible homeostatic compensation?' which in turn results
in increased sleep duration on free days and contributes to
irregular SWC,* impacting the individual’s health.*?

This irregularity in the sleep/wake cycle between study
days and free days is called social jet lag.*® This imbal-
anced pattern is usually added to sleep deprivation®'* due to
academic demands and the start time of classes. Social jet
lag and sleep deprivation are associated with negative con-
sequences on attention, executive functions and working
memory,”’ together compromising academic performance.*®

These sleep problems have individual variation in rela-
tion to chronotype, meaning that individuals with an eve-
ning chronotype have a biological preference for late sleep
and wake times and have greater sleep deprivation and
social jet lag in relation to morning chronotype.*>2%2933
The latter preferably have earlier sleep and wake times.

In addition, university students have a predominance of
habits which are associated with SWC disturbances, such as:

37,38

inadequate diet,*® physical inactivity and consumption of

psychoactive substances (tobacco, alcohol and coffee).* !

Another behavior which impacts the sleep health of students
is using electronic devices close to bedtime. These devices
emit artificial light that generates three impacts on the ner-
vous system: it increases general physiological alertness,
suppresses melatonin by the pineal gland, a sleep-inducing
hormone in humans and contributes to delay bedtime on
the day of exposure and following days.** Some authors
have discussed that these behavioral factors which impair
student sleep can happen due to an individual’s lack of
knowledge about sleep hygiene.*’

Therefore, young people’s sleep is influenced by social,
biological, and behavioral aspects, thus encompassing
broad lifestyle characteristics, and which may differ accord-
ing to the urbanization context. In this study, the housing
situation being related to the type of commute to the institu-
tion, which was included with a social factor, due been
a factor which can cause a change in the lifestyle of these
students. Thus, considering universities in low urbanization
contexts and the daily migration of students to the munici-
palities of the educational institution, the aim of this study
was to analyze the prevalence and social, biological and
behavioral factors associated with sleep deprivation and
social jet lag in university students in a low urbanized city.

Methods
This is
sectional study implementing a quantitative approach.

a descriptive-analytical-observational cross-
The sample size was calculated from the population of
students in the academic unit (532), considering 50%
heterogeneity, 95% confidence level and 5% margin of
error. Therefore, the estimated sample size was 278 stu-
dents. The invitation to participate in the study was made
in the classroom to all students enrolled in the academic
unit. Of these, a total of 310 students agreed to participate
in the study, of which 12 (3.8%) were excluded and the
final 298 students
Physiotherapy, Nutrition and Psychology courses. The aca-

sample was of the Nursing,
demic unit is part of the Federal University of Rio Grande
do Norte which is in the countryside (Santa Cruz city) of
Rio Grande do Norte state. Santa Cruz is a low urbanized
city located 114 km from the state capital and has about
35,797

inhabitants’/km?, an urbanization rate of 85.2% and

inhabitants, a population density of 57.33
a human development index equal to 0.63. These charac-
teristics are peculiar to a countryside city when compared
to the characteristics of the capital of the state (Natal =

803,739 inhabitants, population density of 4.805,24

I 2 https:

Dove!

Journal of Multidisciplinary Healthcare 2022:15


https://www.dovepress.com
https://www.dovepress.com

Dove

de Medeiros Lopes et al

inhabitants/km?, urbanization rate of 100% and human
development index equal to 0.76).**

The study was approved by the Research Ethics
Committee of the Faculty of Health Sciences of Trairi (CEP
- FACISA) (2,283,235 CAAE: 72209517.3.0000.5568) and
adhered to a standard previously set by the Declaration of
Helsinki. All participants provided written informed consent,
being that anonymity of all recruited individuals was guaran-
teed throughout the study process. In addition, it is in accor-
dance with resolution 466/2012 of the National Health
Council on “Research Involving Human Beings”.

Data collection was carried out between November 2017
and June 2019, excluding the days of recess and holidays.
Students over 18 years old of both sex were included. Those
who did not sign the informed consent form, who did not
answer the questionnaires in full or who reported any psy-
chiatric illness (depression, anxiety, bipolar mood disorder,
epilepsy, psychotic disorder) or sleep disorders (obstructive
sleep apnea, insomnia) were excluded.

Two self-administered questionnaires were used:

1. The Health and Sleep questionnaire is a Brazilian
questionnaire propose by Miriam Andrade® for the
Brazilian population that aims to evaluate sociodemo-
graphic, health problems and behavioral factors, and
knowledge about sleep, with 29 items. In general, the
individuals’ behaviors are evaluated in a dichotomic way
(yes or no) performed up to two hours before bedtime and
performed as a reason for wake up time, all during the
weekdays and in the weekend. The sleep knowledge was
obtained from 20 statements with alternative answers of
“true”, “false” or “I don’t know”. A question about the
student’s commute was included in this questionnaire to
assess whether the student make daily trips (commute) to
and from the city they reside into the city of the educa-
tional institution or lived in the city of the educational
institution. In addition, the actual time for university com-
muting was assessed. The questionnaire of the Brazilian
Association of Research Companies (ABEP)/Brazilian
Economic Classification Criterion, 2018 was added to
this survey. This questionnaire evaluates the socioeco-
nomic class based on 3 items which assesses the level of
education of the head of the household, the accesses
a public service such as piped water and paved roads,
and access to and number of household appliances,
employees, and automobiles in the house. The final score
ranges from O to 46 points and socioeconomic class are
divided into 8 groups: Al (42 to 46 points), A2 (35 to 41
points), B1 (29 to 34 points), B2 (23 to 28 points), C1 (18

to 22 points), C2 (14 to 17 points), D (8 to 13 points), and
E (0 to 7 points). These classes were again grouped into A,
B, C and D-E.

2. The Munich Chronotype Questionnaire (MCTQ)
was used to assess sleep duration on week (study days)
and on weekend (free days), the chronotype and social jet
lag. Sleep duration was taken into account the recommen-
dation of the American Sleep Foundation for young adults
(18-25 years) and adults (25-64 years), which report that
6 h of sleep duration may be recommended, considering
individuals differences in sleep duration.

The chronotype was assessed by calculating the cor-
rected midsleep point on free days (MSFc) to correct the
sleep debt caused by the compensating for insufficient
sleep on school days on free days.***’ The MSFc was
calculated by the formula: [MSFc = MSF-0,5*%(SDf-
(5*SDw+2*SDf) /7)], in which the MSF indicates the
midsleep point on free days; SDf is the sleep duration on
free days and SDw is the sleep duration on school/work
days. The results obtained are given in hours, ranging from
0 to 12, and the lower values represent morningness while
higher values represent eveningness.*’

To assess the Social Jet lag, it was adopted the
Jankowski (2017) proposal, that correct the effect of the
sleep debt. The corrected social jet lag (SJLc) was calcu-
lated by the absolute difference between sleep onset on
free days (Sof) and sleep onset on work/school days (Sow)
[SILc = Sof- Sow]. Social jet lag was categorized into
<1 hour (no social lag), between 1h-2h (low social lag)
and > 2h (high social lag).

The independent variables were grouped into social,
biological, and behavioral factors. The social factors were
assessed by the Health and Sleep questionnaire and
included: socioeconomic class (A, B, C, D-E); knowledge
about sleep, which was categorized based on the median
number of correct answers from 20 statements (< 13 = poor
knowledge and > 14 correct answers = highest knowledge).
Start time of classes (Irregular times - no set pattern, start
between 7:00 am - 7:49 am and between 7:50 am - 8:59 am -
the last two groups showed this pattern at least three times
a week), work (yes or no), daily commute (yes or no) and
perception about sleeping place (good or poor).

The biological factors were sex (male or female), have
a health problem in the previous month (yes or no) and
age, which was classified according to the proposed in the
recommendations by the American Sleep Foundation, with
young adults being considered those aged 18 to 25 years
(individuals aged < 25 years or >25 years). These factors
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were assessed by the Health and Sleep questionnaire. The
chronotype added to biological factors (morning, inter-
mediate or evening-types individual) which was accessed
by the MCTQ.

Behavioral factors were evaluated in a dichotomous way
(yes or no) by the Health and Sleep questionnaire. Among the
behavioral factors, some were evaluated only once, such as:
practicing physical activity; smoking; consuming stimulant
drinks (black tea or yerba mate, coffee, soft drinks) or drinking
alcoholic beverages, eating inappropriately before bed (eating
a heavy meal or going to bed hungry). However, some beha-
viors were evaluated during the week and at the weekend, such
as: reporting academic demands and household chores before
bedtime or as a reason to wake up; using electronic devices
before bedtime and performing leisure activities around bed-
time; and reporting recreational or religious activities to
wake up.

The collected data were tabulated and stored in the SPSS
database version 22.0 program. Descriptive statistics of the
variables were initially performed. Pearson’s correlation
coefficient was used to analyze the associations of indepen-
dent variables with three outcomes: sleep duration in the
week (study days), sleep duration in the weekend, and social
jet lag. For each outcome, separated analysis were conducted
and covariates with theoretical basis and p<0,20 in univariate
analysis were included in the first regression model.

Multiple linear regression with stepwise forward method
was conducted, for each outcome, after confirming the
absence of outliers and multicollinearity, and the presence of
homoscedasticity of the residuals.*®*° The coefficient of deter-
mination (R?), unstandardized regression estimate (B) and the
respective 95% confidence intervals (95% CI) were obtained
through multiple regression. The final models include only
variables which showed a statistically significant association
(p<0.05) with the analyzed outcomes.

Results
In our sample, 43% of students sleep less than 6h per day
in the week, while 92.3% of them sleep more than 6h on
the weekends. The average sleep duration on the study
days was 6h39min + 1h28min and 8h01min £ 1h32min on
the free days. The prevalence of social jet lag < 1 hour was
34.3%, 52.3% exhibited social jet lag between 1 and 2
hours, and 13.4% had social jet lag > 2 hours. The average
social jet lag of the participants was 1h21min + 00h55min.
The average commute time for students who live in the
city of the institution was 00:08 £ 00:39 minutes, while those

who commute daily had an average time of 1:04 + 00:39
minutes.

Regarding the sample characterization, 52.3% of the
students are from the economic classification C and have
a lower level of knowledge about sleep (52.3%), and
42.5% had irregular class start times. Most students do
not work (91.6%), are female (73.2%), under 25 years old
(90.6%), with an average of 21 years (Table 1). Regarding

Table | Descriptive Analysis of Variables Classified as Social and
Biological Factors. Santa Cruz/ RN. Brazil, 2021

Social and Biological Factors N %
Socioeconomic class

Class A I 37

Class B 95 31.9

Class C 156 52.3

Class D e E 36 12.1
Work

No 273 91.6

Yes 25 8.4
Knowledge about sleep

< 13 hits 156 52.3

2 |4 hits 142 47.7
Start time of classes

Irregular schedules 124 425

Between 7:00 am to 7:49 am 57 19.5

Between 7:50 to 8:55h am 110 377
Daily commute

No 28I 94.6

Yes 16 5.4
Perception of sleeping place

Good 274 91.9

Poor 24 8.1
Sex

Male 80 26.8

Female 218 732
Health problem in the previous month

No 169 56.7

Yes 129 433
Age

< 25 years 270 90.6

> 25 years 28 9.4
Sleep duration in the week

< 6 hours 128 43.0

> 6 hours 170 57.0
Sleep duration in the weekend

< 6 hours 23 77

> 6 hours 275 92.3
Social Jet lag

< | hour 102 343

| to 2 hours 156 52.3

> 2 hours 40 13.4
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life habits, 52% of the students reported performing phy-
sical activity, not smoking (98%), not consuming stimulat-
(80.5%) and alcoholic drinks (93.6%).
However, they use electronics before bed during the
week (76.2%) and on the weekend (86.9%) (Table 2).
The predictive variables for social jet lag were: Leisure
activities in the weekend (B = 23.24; 95% CI 11.52 to 34.95),
academic demand before bedtime in the weekend (B = 19.51;
95% CI 8.09 to 30.92), household chores before bedtime in the
week (B = 17.61; 95% CI 4.32 to 30.89), and consuming
stimulant drinks (B = —15.17; 95% CI —28.67 to —1.77).

ing drinks

Table 2 Descriptive Analysis of Behavioral Factors. Santa Cruz/
RN. Brazil. 2021

Behavioral Factors
Yes No

Physical activity 155 (52%) 143 (48%)
Behavioral factors related to Yes No
bedtime
Being a smoker 6 (2%) 292(98%)
Consume stimulating drinks 58(19.5%) 240(80.5%)
Consume alcoholic beverages 19 (6.4%) 279(93.6%)
Eat inadequate food 107(35.9%) | 191(64.1%)
Academic demand

Week 227(76.2%) | 71 (23.8%)

Weekend 207(69.5%) | 91 (30.5%)
Use electronic devices

Week 277(76.2%) | 71 (23.8%)

Weekend 259(86.9%) | 39 (13.1%)
Leisure activities

Week 80 (26.8%) | 218(73.2%)

Weekend 85 (28.5%) | 213(71.5%)
Household chores

Week 62 (20.8%) | 236(79.2%)

Weekend 226(75.8%) | 72 (24.2%)
Behavioral factors related to wake | Yes No
up time
Academic demand

Week 250(83.9%) | 48 (16.1%)

Weekend 69 (23.2%) | 229(76.8%)
Household chores

Week 61 (20.5%) | 237(79.5%)

Weekend 93 (31.2%) | 205(68.8%)
Recreational and religious activities

Week 43(14.4%) 255(85.6%)

Weekend 88(29.5%) 210(70.5%)

Only the consumption of stimulant drinks was associated
with a decrease in social jet lag (Table 3).

According to the multiple regression chronotype
(B= —0.56; 95% CI. —0.65 to —0.47), male sex (B= —26.51;
95% CI: —44.36 to —8.67), do leisure activities before bedtime
in the weekend (B= —27.63; 95% CI: —45.29 to —9.97), poor
perception about sleeping place (B=—43.02; 95% CI: —72.05
to —13.99), and daily commute (B=—-68.97; 95% CI: —104.13
to —33.82) are predictors of shorter sleep duration during the
week. The predictor variables for shorter sleep duration in the
the weekend were: male (B = —36.36; 95% CI: —57.97 to
—14.76); poor perception about sleeping place (B = —58.15;
95% CI —93.77 to —22.53); have recreational and religious
activities upon waking up (B = —31.11; 95% CI —58.64 to
—3.58); doing leisure activities before bedtime in the weekend
(B =-25.10; 95% CI —46.44 to —3.76) and academic demand
before bedtime (B = —23.60; 95% CI —44.23 to —2.97)
(Table 4). Chronotype (B = 0.25; 95% CI 0.13 to 0.36) was
associated with longer sleep duration in the weekend (Table 4).

Discussion

The prevalence of shorter sleep duration (< 6:00 h) on
study days (43%) compared to sleep duration on free days
(7.7%) and social jet lag greater than 1h (65%) are find-
ings which corroborate other studies in university
students.'”>*>® This, added to the average increase of
1h21min in sleep duration on free days may indicate that
these students have partial sleep deprivation on study days
and seek to compensate for the sleep deprivation on free
days. The students of this study are from cities in the
countryside which present a lower degree of urbanization
and even so, they presented similar prevalence of sleep
deprivation and social jet lag to a study carried out in
a context of greater urbanization.'’”* Thus, a need for
public policies which aim to reduce sleep problems in
university students stands out, regardless of the urbaniza-
tion context.

In the present study, it was not observed an association
between sleep parameters and knowledge level about sleep
and socioeconomic classification. However, 52.3% of stu-
dents scored less than 13 correct answers out of a total of
20 statements. It is noteworthy that the lack of knowledge
about sleep hygiene is associated with a practice of inap-
propriate habits close to bedtime,>* which may have con-
tributed to the university students present behaviors which
impact sleep. We emphasize that the level of knowledge
about sleep encompasses broader characteristics of access
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Table 3 Multiple Linear Regression Analysis of Variables Associated with Social Jet Lag in University Students. Santa Cruz/RN. Brazil,

2021
Model | - Outcome: Social Jet Lag (Minutes) B® t p IC 95%°
Variables
Leisure activities in the weekend 23.24 3.90 0.001* 11.52 to 34.95
Academic demand before bedtime in the weekend 19.51 3.36 0.001* 8.09 to 30.92
Household chores before bedtime in the week 17.61 2.60 0.010% 4.32 to 30.89
Consuming stimulant drinks - 15.17 —2.21 0.028* —28.67 to —1.67

Notes: Parameters of Multiple regression — Social Jet lag (Constant of model B = 47.45; F= 10.96; p<0.001; R? =0.126) *Unstandardized Coefficients ®Confidence Interval.

*p-value <0.05. Social Jet lag was expressed in minutes.

Table 4 Multiple Linear Regression Analysis of Variables Associated with Duration of Sleep in the Week and in the Weekend in

University Students. Santa Cruz/RN. Brazil, 2021

Variables B* t? p IC 95%

Model Il - Outcome: Duration of sleep in the week (minutes)

Male (sex) —26.51 -2.92 0.004%* —44.36 to —8.67
Chronotype —0.56 -11.74 <0.001* —0.65 to —0.47
Leisure activities before bedtime in the weekend —27.63 —3.080 0.002* —45.29 to —9.97
Poor perception about sleeping place —43.02 -2917 0.004* —72.05 to —13.99
Daily Commute —68.97 —3.86 <0.001* —104.13 to —33.82
Model lll — Outcome: Duration of sleep in the weekend (minutes)

Male (sex) —36.36 -3.31 0.001* —57.97 to —14.76
Chronotype 0.25 4.31 <0.001* 0.13 to 0.36
Poor perception about sleeping place —58.16 -3.21 0.001* —93.78 to —22.54
Recreational and religious activities upon waking =31.11 -2.22 0.027* —58.65 to —3.58
Leisure activities before bedtime in the weekend —25.10 —2.32 0.021 —46.44 to —3.76
Academic demand before bedtime —23.60 —2.25 0.025 —44.23 to —2.97

Notes: *Unstandardized Coefficients ®Confidence Interval. *p-value <0.05. Parameters of Multiple regression - Duration of sleep in the week (Constant of model B =
644.01; F=40,52; p<0.001; R2=0.4|4). Parameters of Multiple regression - Duration of sleep in the weekend (Constant of model B = 402.31; F=9,56; p<0.001; R2=0.|68).

to information and public educational policies, which was
not possible to measure from the assessment used in this
study. Furthermore, knowledge of appropriate health prac-
tices does not guarantee their application in practice.
Therefore, even if students have knowledge about sleep,
the characteristics of university life may prevent them
from practicing these healthy habits.

The socioeconomic classification was assessed using
a nationally valid questionnaire, and even so there was no
association with the outcomes. Therefore, the model used
in this study remains valid, especially considering that this
study is innovative as it was carried out in a different
context and population than other works. Furthermore, as
it is a study involving numerous behavioral and biological
factors, it can be proposed that these factors have a greater
impact on individuals’ sleep. Regarding the evaluation of

the student who also works, it was observed that

a minority of students work, which may have compro-
mised the analysis of this variable and no associations
were observed.

In relation to housing conditions, a poor sleep place
perception and who daily commute had an overall impact
on the shorter sleep duration on school days. It is important to
note that adequacy of the sleep environment is part of the
recommendations regarding sleep hygiene, which comprises
behavioral and environmental practices which aim to pro-
mote good sleep quality and adequate duration.” In addition,
students who daily commute to the university probably had
to wake up earlier, since it took more than 1 hour to get to the
university, which led to a decrease in their sleep duration
during school days in relation to other students. This longer
travel time to the institution was associated with waking up
earlier and a significant reduction in sleep duration in other
studies.'*!!
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This is a new finding, since we have not found reports
in the literature so far about how these different housing
situations resulting from the context of moving teaching
institutions to smaller less urbanized centers can impact
students sleep/wake patterns. If on the one hand moving
education institutions to less urbanized cities is inclusive
and offers more opportunity for students to access, on the
other hand it also generates changes in their routines
which can impact sleep. Despite the existence of univer-
sity residences which offer low numbers of places, it is
necessary that public policies guarantee access to higher
education integrated with a policy of greater support for
students.

Regarding biological factors, our hypothesis predicted
that women would have shorter sleep duration and more
social jet lag compared to men. This idea is based on the
literature that points out an influence of external issues
such as the double workday associated to the female with

2352 oreater daytime sleepiness,’®

shorter sleep duration,
poor sleep quality and greater nighttime awakenings'’ in
relation to men.

However, it was found that female students had
a longer sleep duration both on study days and on free
days when compared to males, which is in line with the
scientific literature that assesses the biological need for
sleep.’”® Thus, the increase in the sleep duration of
women compared to men may be related to the fact that
our sample is made up of young women, for which the
majority do not have children, are not married and do not
work, which would not generate a double workday, as
observed in other studies of female workers.

Added to biological factors, higher values of chrono-
type which represents evening tendency was associated
with shorter sleep duration on study days and longer
sleep duration on free days, as in other studies.’***4¢
The evening chronotype is predominant in young people,
with a greater tendency to accumulate sleep on school
days and compensate on free days, resulting in the highest
social jet lag.>2%**3% However, in this study, higher
values of chronotype were not associated with greater
social jet lag.

Although sleep organization, structure and regulation
are coordinated by intrinsic biological processes, SWC can
also be influenced by behavioral factors.”” Students who
reported doing leisure activities before sleep time on the
weekend had a shorter sleep duration on school, study and
free days, and greater social jet lag compared to those who
did not report doing leisure activities. These activities

performed at night occur under exposure to artificial
light. Therefore, considering that light incidence exposure
at night causes delay in the SWC on the day of exposure

and on the following days,'>*

it is proposed that these
activities carried out during the week are contributing to
this result on the weekend. In addition, sleeping later on
the weekend may lead to a misalignment of the average
sleep point between weekdays and the weekend, resulting
in the increase observed in social jet lag with regard to
leisure activities.

It is important to note that this study was carried out
with university students who live in the countryside and
have different habits than students from the capital city.
Students in large cities have greater access to leisure
activities with 24-hour service availability, among other
factors which impact sleep. However, the students in this
study live in a municipality in the interior with less urba-
nization, where leisure options are restricted to some res-
taurants, bars or cafeterias which do not operate 24 hours
a day. In addition, there are no shopping malls or cinemas
and local shops close in the early evening.

Although our study shows the negative impact of lei-
sure activities on student sleep/wake patterns, it is impor-
tant to note that leisure is fundamental for the social
interaction of society. Our finding suggests the need to
include knowledge which aims to offer individuals an
education on sleep hygiene in order to help them use
these opportunities so as not to harm their health.

Recreational and religious activities upon waking up
during the week were also associated with decreased sleep
duration over the weekend. Regular lifestyle habits influ-
ence the SWC and early morning exposure can lead to an
advance in wake up and bedtime in the following days.
Therefore, wake up early in the week to participate in
recreational and religious activities may reflect biological
oscillators advancing in the weekend and reduced sleep
duration. Furthermore, this result may be a reflection of
students with characteristics of small sleepers, needing
a shorter sleep duration to consider themselves well during
the day. However, we did not carry out this assessment,
which is a limitation of our study.

It was also observed that students who perform domes-
tic chores before going to sleep during the week presented
greater social jet lag when compared to those who do not.
The university students in this study attend face-to-face
classes during the two-day shifts, which may justify the
report of 75.8% of the sample performing household
chores before going to sleep. In addition, the majority of
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students (87.2%) do not live with their families, thus they
are the only ones responsible for domestic tasks which can
result in misaligned sleep schedules and explain the
increase in social jet lag.

Another behavior associated with shorter sleep dura-
tion on free days and greater social jet lag in the students
in this study was academic demand on the weekend. The
literature demonstrates that high academic demand and
extracurricular activities are related to delayed sleep
onset and shorter sleep duration on study days.'>¢'?
Therefore, the result observed here demonstrates that this
impact also occurs on free days.

The use of stimulating drinks (coffee, black or mate
tea, cola or guarana soda) two hours before bedtime in the
week was reported by 19.5% of students and was asso-
ciated with a decrease in social jet lag. Stimulating caf-
feine-based drinks are responsible for increasing alertness
and attention, providing decreased fatigue and
drowsiness.®> Therefore, this habit may have contributed
to students increasing alertness and sleeping later in the
week and this may have contributed to students presenting
more regularity in the SWC due to the natural feature of
sleeping later on the weekend.

Thus, the negative impact of consuming these drinks
may be offset by physiological mechanisms which can
generate regularity and contribute to the average sleep
point of these students being similar between the week
and the weekend, causing less social jet lag. In addition,
this behavior may be influenced by the chronotype, since
morning individuals may be using these drinks to stay alert
during the night in order to meet academic demands, thus
maintaining a similar bedtime and waking time between
the weekdays, which relates to lower social jet lag.>

Most students had irregular hours (42.5%) regarding
the start time of classes. There is a report of a smaller
number of students with early start of classes in the morn-
ing, which may have contributed to the absence of an
association with sleep duration and social jet lag.

As limitations of this study, it can be noted that socio-
economic status was assessed by the ABEP questionnaire,
which is related to family living conditions. However, part
of our participants who do not commute daily, may have
moved to the municipality where the university campus is
located to live without family support, thus presenting
housing conditions different from the family context.
Furthermore, another limitation was the absence of an
objective evaluation of sleep parameters by actimetry and
light exposure, which would allow a more detailed

assessment of the sleep-wake cycle and a direct evaluation
with respect to urbanization.

From the above, it is clear how sleep is part of the general
conditions of individuals and that several factors cause nega-
tive repercussions in the human body. Thus, it is proposed in
this study that there is a greater view of Brazilian public
policies regarding the influence of sleep on people’s quality
of life and health. In addition, this study can help to support
discussions in the university context with an emphasis on
improving sleep habits based on knowledge about sleep
hygiene and the influence that biological factors and beha-
viors have on the sleep of university students.

Conclusion

University students from a low urbanized city present social
jet lag, shorter sleep duration on school days and longer
sleep duration on free days. Shorter sleep duration during
the school days and free days was associated a biological,
social, and mostly behavioral factors. Higher social jet lag
was associated with behaviors performed up to two hours
before bedtime and drinking stimulant drinks was associated
with lower social jet lag. There was no association of social
jet lag with biological and social factors. From these results,
it can be inferred that the sleep duration and social jet lag are
caused by a multifactorial influence, which may have reper-
cussions on the days when the behaviors are performed and
on the following days.
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