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ABSTRACT

Introduction: Changes in the Sleep/Wake Cycle (SWC) of university students can have consequences on physical, mental and social health. In
addition, some behaviors adopted at this stage may be associated with SWC impairment.

Objective: Therefore, this study aims to identify which factors of social determinants of health (SDH) are associated with poor sleep quality and
excessive daytime sleepiness (EDS) in university students.

Method: This is a cross-sectional study that included 298 university students, aged between 18 and 35 years; 73.2% of the students were females
and from the countryside of the state of Rio Grande do Norte, Brazil. Data were collected from the following questionnaires: Health and Sleep,
Munich Chronotype Questionnaire, Pittsburgh Sleep Quality Index and Epworth Sleepiness Scale. To assess the association of SDH with poor sleep
quality and excessive daytime sleepiness, Poisson Regression with robust variance was performed.

Result: The prevalence of poor sleep quality and excessive daytime sleepiness among the university students was 79.2% and 51.3%, respectively.
Between the intermediate determinants of health, a higher prevalence rate of poor sleep quality was observed in students who reported health
problems in the previous month (18.4%), smoked (23.5%), drank stimulating beverages close to bedtime (25.8%) and those who used electronic
devices before bedtime during the week (18.4%) when compared to those who did not have these behaviors. Regarding excessive daytime
sleepiness, students who justified bedtime during the week and wake-up time at the weekend because of the academic demand showed,
respectively, 27% and 34% lower prevalence of EDS than the group that did not have these behaviors.

Conclusions: The high prevalence of poor sleep quality and EDS observed among university students was associated to biological factors and
most of them, behavioral factors.
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RESUMO

Introducao: As alteragées no ciclo sono/vigilia (CSV) dos jovens universitdrios podem acarretar consequéncias na saude fisica, psiquica e social. Além
disso, alguns comportamentos adotados nessa fase podem estar associados a comprometimento do CSV.

Objetivo: Portanto, este estudo tem por objetivo identificar quais fatores dos determinantes sociais da saude (DSS) estdo associados a md qualidade do
sono e a sonoléncia diurna excessiva (SDE) de universitdrios.

Método: Trata-se de um estudo transversal que incluiu 298 universitdrios, com idade entre 18 e 35 anos, 73,2% dos estudantes do sexo feminino do
interior do Rio Grande do Norte, Brasil. Os dados foram coletados a partir dos sequintes questiondrios: A Saude e o Sono, Questiondrio de Cronotipo de
Munique, Indice de Qualidade do Sono de Pittsburgh e Escala de Sonoléncia de Epworth. Para avaliar a associacéo dos DSS com a md qualidade de sono
e a SDE, realizou-se a regressdo de Poisson com varidncia robusta.

Resultado: A prevaléncia da md qualidade do sono e de SDE nos universitdrios foi de 79,2% e 51,3%, respectivamente. Entre os determinantes
intermedidrios da satde, observou-se maior razdo de prevaléncia de md qualidade de sono nos estudantes que apresentaram problema de satide no
ultimo més (18,4%), fumavam (23,5%) e faziam uso de bebidas estimulantes préximo ao hordrio de dormir (25,8%), e naqueles que usavam eletrénicos
antes do hordrio de dormir durante a semana (18,4%), quando comparados aos que nédo adotam esses comportamentos. Com rela¢do a SDE, os
estudantes que justificaram o hordrio de dormir na semana e de acordar no fim de semana por causa da demanda académica apresentaram 27% e 34%,
respectivamente, de menor prevaléncia de SDE do que o grupo que néo adota esses comportamentos.

Conclusao: As altas prevaléncias de md qualidade do sono e de SDE observadas nos universitdrios foram decorrentes de fatores bioldgicos e, em sua
maioria, de fatores comportamentais.

Palavras-chave: Sono,; Determinantes Sociais da Saude; Estudantes; Sonoléncia.
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INTRODUCTION

Professional qualification is a growing demand in
the labor market of contemporary society, which leads to
an increase in the number of young people seeking higher
education’. The National Education Plan (PNE, Plano Nacional
de Educagdo) - through Law N. 10,172/2001, had the goal of
providing higher education to at least 30% of individuals at the
age group between 18 and 24 years? As a result, there was an
expansion and interiorization of Brazilian universities. In the
state of Rio Grande do Norte (RN), Brazil, the federal university
created 10 new undergraduate courses from 2011 to 2015,
among which are 4 courses in Faculdade de Ciéncias da Saude
do Trairi, located in the countryside of the state3.

However, entering higher education is considered a
stressful experience, especiallyinthefirst years of undergraduate
school, when adolescents grow into adulthood*. This phase can
have consequences for the students’ lives, which range from
the delimitation of personal identity, professional choices,
changes in the friendship and social support networks, living
far from one’s family, high demands for academic performance
and staying in the chosen course'.

The high academic demand imposed on university
students leads to a wake extension®. In contrast, the start classes
in the morning force students to wake up early, causing sleep
deprivation during the week and, consequently, an increase in
daytime sleepiness®.

Sleep is essential to maintain one’s health and quality
of life®, and good academic performance’. However, for sleep
functions to be effective, it is necessary to maintain a daily
quantity and quality of sleep, which varies throughout life and
from person to person. The recommended sleep duration for
young individuals aged between 18 and 25 yearsis 7 to 9 hours®.

Added to the difficulties associated with academic
demands, young individuals’ sleep is often affected by habits
that are considered unhealthy, such as regular consumption of
psychoactive substances, such as tobacco, alcohol and coffee?,
a sedentary lifestyle® and inappropriate eating habits®.

Another common behavior of higher education student
is to use media device at night. The use of smartphones after 9:00
pm is related to worse sleep quality, later awakening and a longer
period of time to initiate sleep™. These devices emit artificial
light that acts on the body, causing a reduction in nighttime
sleepiness, melatonin secretion suppression, delayed bedtime
and increased sleepiness in the morning after their use.
Azevedo et al'? discuss that the knowledge about sleep hygiene
habits can be a facilitator for attaining good quality sleep, well-
being perception and promoting the health of individuals.

Itis worth mentioning that the young university students’
health is the result of the interaction between the demands

inherent to higher education and the social, economic and
personal aspects, which can considerably interfere with one’s
quality of sleep and this population’s level of daytime sleepiness.
Moreover, all these aspects are considered population health
indicators, which can predict chronic health problems,
constituting the Social Determinants of Health (SDH).

Simply put, the World Health Organization (WHO)'?
defines SDH as social conditions in which people are born,
live, grow, work and age, such as housing, sanitation, the work
environment, health and education services, individual lifestyles
(smoking, alcoholism, physical inactivity, eating habits).

Currently, the WHO adopts the model proposed by
Solar et al.'¥, which essentially divides the determinants into
structural determinants of health inequalities (inequities) and
intermediate determinants. The former encompass factors that
generate social stratification, such as income distribution,
prejudice based on gender, ethnicity, or impairments, and
political and governance structures that increase inequities
related to economic power, generating socioeconomic status'.

Moreover, the authors list macroeconomic policies as
contextual factors of these determinants, such as fiscal and
monetary policies; policies in the areas of employment, land and
housing ownership; public policies in the areas of education,
health, drinking water and sanitation, social security and social
protection; culture and social values legitimized by society'.

The intermediate determinants are categorized into
material circumstances (housing conditions, neighborhood
characteristics, working conditions, air quality, access to and
availability of food and water), behavioral factors (lifestyle
and behaviors), biological (genetic factors), psychosocial
(psychosocial stressors, stressful circumstances, lack of social
support) and the health system™.

Considering that there was a growing increase in the
university population due to the process of interiorization of
higher education and that there are few studies on how the
life context of young people in the countryside of the state
interferes with sleep, this study aims to identify which factors of
the social determinants of health are associated with poor sleep
quality and excessive daytime sleepiness (EDS) in university
students from the countryside of the state.

METHODS

This is an observational, cross-sectional study with
a quantitative approach, approved by the Research Ethics
Committee of Faculdade de Ciéncias da Saude do Trairi (CAAE:
72209517.3.0000.5568). A total of 298 students from health courses
of an academic unit of Universidade Federal do Rio Grande do Norte,
located in the city of Santa Cruz (35,797 inhabitants/624,356 km?)
located 17 km far from the capital city™ participated in the study.
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The participants were recruited in the classroom and
through social networks, and the sampling technique was
carried out by convenience. Data collection took place between
November 2017 and June 2019, excluding the months of school
recess and holidays. Students older than 18 years of both
genders were included in the study after signing the Free and
Informed Consent Form. Seven participants were excluded, as
they did not complete the questionnaires, and one whose age
was outside the average, being considered an outlier.

Four self-applied questionnaires were used:

1. Saude e o Sono'® (Sleep and Health questionnaire),
which is widely used in research in Brazil to assess
the health and sleep habits of a population,
including 20 questions regarding knowledge about
sleep. It also assesses information such as: gender,
age, whether the student has children, housing
conditions, perception about the sleeping place,
economic status, having health problems in the
previous month, practicing physical activities,
reasons related to the usual hours of sleeping and
waking up, and habits performed close to bedtime.

2. The Munich Chronotype Questionnaire'”, which
assesses usual sleep and wake times and the
midpoint between sleep onset and offset during
study days and on free days. Based on this
information, it is possible to obtain the individual’s
chronotype, which is defined by the midsleep on
free days corrected for sleep debt on workdays -
MSFsc), from 0 to 12 hours. In this study, individuals
were classified as morning, intermediate or evening-
type individual, according to the criteria proposed
by Roenneberg, Wirz-Justice & Merrow';

3. Pittsburgh Sleep Quality Index, which evaluates
the quality of sleep in the previous month based
on 7 components (subjective quality of sleep, sleep
latency, duration and usual sleep efficiency, sleep
disorders, use of sleep medications and daytime
dysfunction), and the score for each question ranges
from 0 to 3, totaling a final score from 0 to 21. Global
scores from 0 to 5 indicate good sleep quality and
scores of 6 and higher indicate poor sleep quality'2;

4. Epworth Sleepiness Scale, which evaluates daytime
sleepiness through 8 everyday situations in the
individual’s life regarding the propensity to nap. Each
situation is scored from 0 to 3 points, generating a
final score ranging from 0 to 24. Scores up to 10 are
considered as indicative of low daytime sleepiness

and greater than 10, indicative of excessive daytime
sleepiness?'2,

The studied variables were distributed into 2 major
groups of social determinants of health (SDH), structural and
intermediate determinants. The allocation of variables in the
groups followed the SDH model proposed by Solar et al.'*.
Therefore, the economic classification, which was categorized
into classes A, B, C, D-E by ABEP (Brazilian Association of
Research Companies, 2018); work (whether or not one has a
job); head of the family’s level of schooling (illiterate, basic
education and higher education) and the level of knowledge,
which was categorized by the median of correct answers (<13
correct answers or =14 correct answers), were included in the
structural determinants of health. Knowledge was assessed
based on the 20 statements about sleep in the “Sleep and
Health” questionnaire, with the possible answers being: “true’,
“false” or“l don't know".

The second group comprised the intermediate
determinants of health, which was grouped into subgroups
of housing conditions, biological and behavioral factors. The
housing conditions (living or not with one’s family) and sleeping
place (good or bad). The latter was assessed according to the
participant’s perception. The biological factors: gender (male
and female); chronotype (morning, intermediate and evening-
type individual); having a health problem in the previous month
(yes or no) and age, which was classified according to the age
range 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).

The behavioral factors included variables related to
general life habits and sleep habits performed at bedtime or
up to two hours before it, with dichotomous responses (yes or
no): practicing physical activity; smoking; drinking stimulating
beverages (coffee, black or yerba mate tea, cola soft drinks and
guarana); drinking alcoholic beverages; eating inadequately
before going to sleep (eating a heavy meal or sleeping hungry);
reporting academic demands before bedtime or as a reason
to wake up; using electronic devices before bedtime; wake up
to do household chores, recreational and religious activities;
reporting leisure activities before bedtime.

Data analysis was performed using the SPSS software,
version 22. The prevalence of poor sleep quality and excessive
daytime sleepiness was calculated. Poisson regression, with a
robust variance, provided the Prevalence Ratio (PR) and the
respective 95% confidence intervals (95% Cl). The independent
variables that were associated with outcomes with p <0.20
at the bivariate analysis were included in the multivariate
regression models. Statistical significance was set at p<0.05.
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It is reinforced that the variable use of electronic devices
before bedtime during the week was included in the final
regression model of sleep quality, as it has a p value = 0.06;
the literature also showed evidence of the influence of using
electronic devices on poor sleep quality''".

RESULTS

The prevalence of poor sleep quality and excessive
daytime sleepiness (EDS) in university students was 79.2% and
51.3%, respectively. Most students are females (73.2%), aged
under 25 years (90.6%), do not live with their families (87.2%),
have moved to live in the municipality where they study
(82,3%), are from economic classes C (52.3%) and B (31.9%),
do not work (91.6%), have a head of the family whose level of
schooling is Elementary School (62.1%), have (52.3%) a lower
level of knowledge about sleep (<13 correct answers) and
evaluate their sleeping place as a good one (91.9%).

Moreover, most of them had chronotype characteristics
of an evening-type individual (94.3%), did not have any health
problems in the previous month (56.7%), reported performing
some type of physical activity (52%) and they did not smoke
(98%) or consumed stimulating beverages (80.5%), alcoholic
beverages (93.6%) or inadequate foods (64.1%).

Regarding the habits related to the sleep/wake cycle,
most university students claimed having an academic
demand (AD) and using electronic devices (UE) before
bedtime during the week (AD = 76.2%; UE = 76.2%) and
weekend (AD = 69.5; UE = 86.9%). Academic demand also

appeared as a reason to wake up during the week (83.9%)
and on the weekend (76.8%).

Leisure activities (LA) and household chores (HC) before
bedtime were reported by the minority during the week (LA =
26.8%; HC = 20.8%), respectively. However, 75.8% and 28.5% of
the university students reported doing household chores and
leisure activities before bedtime on the weekend, respectively.
Furthermore, household chores were not reported by the
majority as a reason to wake up during the week (79.5%) and
on the weekend (68.8%).

Regarding the structural health determinants, no
association was observed with poor sleep quality and EDS
among the university students. (Table 1)

Tables 2 and 3 show the variables classified as
intermediate determinants of health that showed a p value
<0.20 in the bivariate analysis of the association with poor
sleep quality and EDS, which were included in the multivariate
regression models. (Tables 2 and 3).

Among the variables associated with poor sleep quality,
the multivariate regression model showed an 18.4% higher
prevalence (PR = 1.18; 95%Cl: 1.06-1.32) of poor sleep quality
in students who had health problems in the previous month.
Moreover, those who smoked (PR = 1.23; 95%Cl: 1.12-1.36),
consumed stimulating beverages (PR = 1.26; 95%Cl: 1.14-1.38)
and used electronic devices (PR =1.19; 95%Cl: 1.00-1.40) before
bedtime showed, respectively, a 23.5%, 26% and 19% higher
prevalence of poor sleep quality, when compared to young
individuals who did not have these behaviors (Table 4).

Table 1. Bivariate analysis of structural health determinants that can influence the poor quality of sleep and excessive daytime
sleepiness (EDS) of university students. Santa Cruz / RN. Brazil, 2020.

Poor sleep quality Not adjusted EDS
Not adjusted
n (%) n (%)
Variables Categories
YES NO YES NO
PR (95%Cl) p value PR (IC 95%) p value
236 (79.2) 62 (20.8) 154 (51.3) 145 (48.7)
Class A 8(72.7) 3(27.3) 7 (63.6) 4(36.4)
Class B 77 (81.1) 18(18.9) _ 46 (48.4) 49 (51.6) _
Economic class 0.98 (0.81 - 1.06) 0591 0.99 (0.85-1.16) 0.947
Class C 125(80.1)  31(19.9) 1 82 (52.6) 74 (47.4) 1
Class D-E 26 (72.2) 10 (27.8) 18 (50) 18 (50)
Yes 20 (80) 5(20) - 9(36) 16 (64) -
Work 1.01(0.82-1.24) 0916 0.68 (0.40-1.16) 0361
No 216(79.1)  57(20.9) 1 144 (52.7) 129 (47.3) 1
Level of schooling llliterate 36 (76.6) 11(23.4) 101 (092-111) 26 (55.3) 21(44.7) 100 (0.84-120)
of the head of Elementary School 148 (80) 37 (20) : ’ ] ' 0.829 91 (49.2) 94 (50.8) : ! ] i 0.963
household Higher education 52(788)  14(21.5) 36(54.5) 30 (45.5)
Knowledge about < 13 correct answers 128 (82.1) 28(17.9) 1.08 (0.96 - 1.21) 5 80(51.3) 76 (48.7) 0.99 (0.80 - 1.24) 0.98
0.207 .983
sleep > 14 correctanswers 108 (76.1)  34(23.9) 1 73 (51.4) 69 (48.6) 1
PR: Prevalence Ratio; Cl: Confidence Interval.
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Table 2. Bivariate analysis of the variables: housing conditions, biological and behavioral factors classified as intermediate

determinants of health, which can influence the poor quality of sleep and excessive daytime sleepiness (EDS) among

university students. Santa Cruz/RN. Brazil, 2020.

Poor Sleep quality . EDS .
n (%) Not adjusted n (%) Not adjusted
Variables Categories YES NO YES NO
PR (95%Cl) p value PR (95%Cl) p value
236(79.2)  62(20.8) 154(51.3) 145 (48.7)
Housing: living Yes 29(76.3) 9(237)  1.04(0.86-1.26) 0.658 16 (42.1) 22(57.9) 1.25(0.85-1.85) 0.260
with one’s family No 207(79.6)  53(20.4) 1 ' 137(52.7) 123 (47.3) 1 ’
Good 216(78.8)  58(21.2) . 141(51.5) 133 (48.5) 3
Sleeping place 106(087-1.28) . 0.97 (0.64-1.47) 0.892
Bad 20 (83.3) 4(16.7) 1 12 (50) 12 (50) 1
Male 63(78.8) 17(212)  1.01(0.89-1.15) 38 (47.5) 42(52.5) 1.11 (0.85-1.44)
Gender Female 173(79.4) 45 (20.6) 1 0909 Ji5(528 103 (47.2) 1 0433
Morning type 2(100) 0(0) 2(100) 0(0)
Chronotype Intermediate type 12 (80) 3(20) 0.95 (°'$0'1 12 4527 5(33.3) 10 (66.7) 1.07 (0‘168'1 70) 0.764
Evening type 222 (79) 59 (21) 146 (52) 135 (48)
Health problem/ Yes 13876 160124 120107135 _ oo 71(55) 58 (45) 113091141
previous month No 123(728)  46(27.2) ! ' 82(485)  87(51.5) ! .
<25 years 217(804)  53(19.6) B 140 (51.9) 130 (48.1) N
Age 118(091-154) 1.12 (0.74-1.70) 0.601
> 25 years 19 (67.9) 9(32.1) 1 13 (46.4) 15 (53.6) 1
Yes 123(794)  32(20.6) ; 84(54.2) 71 (46.8) B
Physical activity 094(089-112) o o 0.89(0.71-1.11) 0308
No 113 (79) 30 (21) 1 69 (48.3) 74 (51.7) 1
Yes 6 (100) 0(0) . 4(66.7) 3(33.3) B
Smoking 127(1.20-135) o 1.31(0.73-2.33) 0364
No 230 (78.8) 62(21.1) 1 149 (51) 143 (49) 1
Consumption of beverages
Yes 55 (94.8) 3(5.2) ; 28 (48.3) 30(51.7) N
Stimulating 126(1.14-138)  _ o 093(0692-124) .
No 181(75.4) 59 (24.6) 1 125 (52.1) 115 (47.9) 1
Yes 18 (94.7) 1(5.3) . 9(47.4) 10 (52.6) _
Alcohalic 121(0107-137) 0o 0.92 (0.56 - 1.49) 0730
No 218(78.1)  61(21.9) 1 144 (51.6) 135 (48.4) 1
Yes 86 (80.4) 21(19.6) _ 55 (51.4) 52 (48.6) B}
Inadequate food 102(091-1.15) 1.00 (0.80 - 1.26) 0.988
No 150 (78.5) 41 (21.5) 1 98 (51.3) 93 (48.7) 1

PR: Prevalence Ratio; Cl: Confidence Interval.

In the multivariate regression model, it was observed

that those who reported sleeping (PR = 0.66; 95%Cl: 0.48-0.91)
because of academic demand on weekdays and wake up (PR =
0.73; 95%Cl: 0.54 -0.98) for the same reason on weekends had a
prevalence of 27% and 34% lower EDS than the group that did
not have this behavior (Table 5).

DISCUSSION

This study aimed to identify the prevalence and the
factors associated with poor sleep quality and excessive daytime
sleepiness (EDS) in university students from the countryside of
the state of Rio Grande do Norte, Brazil, based on the Solar et
al."*model of social determinants of health (SDH).

In the analysis of structural health determinants, no
variable was associated with poor sleep quality and excessive
daytime sleepiness among the evaluated students. Despite this,

this study presents a pioneering contribution to the discussion
of the impact of social determinants of health on the sleep of
university students, considering that the use of an SDH model
that includes several variables minimizes the possible biases of
studies that evaluate factors related to health sleep separately.
Itis also noteworthy that the data were obtained from validated
questionnaires widely used in research.

The prevalence of poor sleep quality observed in this study
was 79.2%, similar to other studies (72.2% -81.5%) carried out with
university students from city capitals®?. It is worth mentioning
that large cities have different cultural and economic characteristics
in relation to municipalities located in the countryside of states. In
addition to the high academic demands, university students from
large cities have a lifestyle that suffers enormous influence from
night light pollution, long-distance commuting, greater access to
leisure activities,among other factors that negatively impact sleep®.
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Table 3. Bivariate analysis of habits related to sleep and wake times during the week and on the weekend, classified as intermediate
determinants of health, which can influence the poor quality of sleep and excessive daytime sleepiness (EDS) among
university students. Santa Cruz/RN. Brazil, 2020.

Poor SI:?(; )quallty Not adjusted :I(?)Z) Not adjusted
Variables Categories YES NO YES NO
PR (95%Cl) p value PR (95%Cl) p value
236(79.2)  62(20.8) 154(51.3) 145 (48.7)
Academic demand
Week Yes 54 (76.1) 17 (23.9) 0.95 (0.82 - 1.08) 0478 29 (40.3) 42 (59.7) 0.75(0.55 - 1.01) 0.061
No 182(80.2)  45(19.8) 1 ' 125(54.8) 103 (45.2) 1 '
Weekend Yes 160 (77.3) 47 (22.7) 0.93 (0.82 - 1.04) 0.196 103 (49.8) 104 (50.2) 0.91(0.72-1.14) 0.400
No 76 (83.5) 15 (16.5) 1 ' 50 (54.9) 41 (45.1) 1 ’
Use of electronic devices
Week Yes 188 (82.8) 38(17.2) 1.22(1.03 - 1.45) 0.020 118(52) 109 (48) 1.05 (0.81 - 1.38) 0.697
No 48 (67.6) 23 (32.4) 1 ' 35 (49.3) 36 (50.7) 1 '
£ Weekend Yes 207(799)  52(20.1)  1.07(0.88-1.30) 0466 134(51.7)  125(483)  106(0.75-1.49) 0731
8 No 29 (74.4) 10 (25.6) 1 ' 19 (48.7) 20 (51.3) 1 ’
L Leisure
S
= Week Yes 69 (86.2) 11(13.8) 0.89 (0.79 - 0.99) 0.042 43 (53.8) 37 (46.2) 0.94 (0.74 - 1.20) 0,609
No 167 (76.6)  51(23.4) 1 ' 110(50.5) 108 (49.5) 1 ’
Weekend Yes 71 (83.5) 14 (16.5) 0.93 (0.82 - 1.04) 0214 46 (54.1) 39 (45.9) 0.94(0.73-1.18) 0538
No 165 (77.5)  48(22.5) 1 ' 107(502) 106 (49.8) 1 '
Household chores
Week Yes 54(87.1) 8(12.9) 1.13(1.00-1.27) 0.044 35(56.5) 27 (43.5) 1.13 (0.88 - 1.45) 0347
No 182(77.1)  54(22.9) 1 ’ 118 (50) 118 (50) 1 ’
Weekend Yes 180 (79.6) 46 (20.4) 1.02 (0.89-1.18) 0740 35(48.6) 108 (47.8) 1,07 (0.82 - 1.40) 0.602
No 56 (77.8) 16 (22.2) 1 ' 118 (52.2) 37(51.4) 1 ’
Academic demand
Week Yes 202 (80.8) 48(19.2) 1.14 (0.94 - 1.38) 0177 128 (51.2) 122(48.8) (.08 (0.73-1.32) 0910
No 34(70.8) 14(29.2) 1 ' 25 (52.1) 23 (47.9) 1 '
Weekend Yes 55(79.7) 14 (20.3) 1.01(0.88-1.15) 0.903 26 (37.7) 43 (62.3) 0.68 (0.49 - 0.94) 0.200
N No 181 (79) 48 (21) 1 ’ 128 (55.5) 102 (44.5) 1 '
3 Household chores
X
% Week Yes 50(82) 11(18) 1.04(0.91-1.19) 052 33(54.1) 28(459) 1,07 (0.82-1.39) 0622
= No 186(78.5)  51(21.5) 1 ' 120(50.6) 117 (49.4) 1 ’
o
5 Weekend Yes 76 (81.7) 17 (18.3) 1.047 (0.93-1.18) 0454 48 (51.6) 45 (48.4) 1.01(0.79-1.28) 0950
© No 160 (78) 45 (22) 1 ’ 105(51.2) 100 (48.8) 1 ’
<
Recreational / Religious activities
Yes 37 (86) 6(14) B 25 (58.1) 18 (41.9) B
Week 0.91(0.79 - 1.04) 0.162 0.86(065-1.14) o0
No 199 (78) 56 (22) 1 128 (50.2) 127 (49.8) 1
Weekend Yes 72 (81.8) 16 (18.2) 0.95 (0.84 - 1.08) 0454 46 (52.3) 42 (47.7) 0.97 (0.77 - 1.24) 0.834
No 164(78.1)  46(21.9) 1 ' 107 (51) 103 (49) 1 '

PR: Prevalence Ratio; Cl: Confidence Interval.
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Table 4. Multivariate analysis of the aspects that influence poor sleep quality among university students. Santa Cruz/RN. Brazil, 2020.

. . Not adjusted Adjusted
Variables Categories
PR (95%Cl) p value PR (95%ClI) p value
in the previous month No 1 0.004% 1 0.003*
. . Yes 1.22 (1.06 - 1.39) 1.23(1.12-1.36)
Smoking habit 0.005* <0.001*
No 1 1
Consumption of
) ) Yes 1.12(1.07-1.33) 1.26 (1.14-1.38)
Stimulating beverages 0.001* <0.001*
No 1 1
. Yes 1.08 (0.94 - 1.24)
Alcoholic beverages 0.278 - -
No 1
. . Yes 1.17 (0.99 - 1.38) 1.19 (1.00 - 1.40)
w Use of electronic devices 0.066 0.046*
£ No 1 1
E Academic demand
o Yes 0.95 (0.85 - 1.06)
Ke) Weekend 0.381 - -
] No 1
[aa]
Household chores
Yes 1.07 (0.95 - 1.20)
Week 0.243 - -
No 1
Leisure
Yes 0.96 (0.86 - 1.08)
Week 0.551 - -
No 1
g Academic demand - -
g Yes 1.11(0.92 - 1.33)
fel Week 0.264 - -
ca No 1
a Recreational/Religious activities
(O]
o Yes 0.92 (0.79 - 1.06)
v Week 0.233 - -
< No 1

PR: Prevalence ratio; Cl: Confidence Interval; *Significant value (p <0.05).
Model parameters: Deviance, p = 0.357; Omnibus test, p = 0.221; Sub-dispersion of the data (X2 p =0.211).

Table 5. Multivariate analysis of the aspects that influence excessive daytime sleepiness among university students. Santa Cruz/

RN. Brazil, 2020.

Variables Categories

Not adjusted

Adjusted

PR (95%(Cl)

p value PR (95%Cl) p value

Before bedtime
Academic demand

Yes 0.75(0.55-1.01) 0.66 (0.48-0.91)
Week 0.061 0.035*
No 1 1
Reason for waking up
Academic demand
Yes 0.68 (0.49 - 0.94) 0.73 (0.54 - 0.98)
Weekend N : 0.020 : 0.012*
o

PR: Prevalence ratio; Cl: Confidence Interval; *Significant value (p <0.05).
Model parameters: Deviance-p = 0.677); Omnibus test-p = 0.048; Sub-dispersion of the data (X?, p = 0.490).
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In contrast, this study was carried out with university
students from a municipality in which the population
maintains countryside municipality habits, as most shops
close at lunchtime and operate until the early evening, without
hypermarkets or other 24-hour commercial services. Leisure
options are reduced to a few restaurants and diners, there
are no shopping malls, cinemas, theaters or nightclubs and
people usually walk or use the taxi motorbike service, as there
are no long distances to get to. Therefore, there is a lack of
diversification of economic activities and provision of services
in relation to the state capital.

Considering this, the results observed in this study
highlight that sleep problems considered frequent in university
students in large cities are currently public health problems,
which also affect university students from municipalities
located in the countryside of the state. This may be due to the
expansion of a society that consumes, works and socializes
24 hours a day, 7 days a week (24/7 society), mainly through
technology use®. Therefore, regardless of the geographical
location, the high prevalence of poor sleep quality among
university students may be due to the routine of chores,
academic demand, socialization and digital stimuli.

In the multivariate regression model, it was possible
to observe that some life habits and having health problems
were factors associated with poor sleep quality. However, the
observed prevalence rates were low when compared to the
study by Martinez et al. (2018)%. Despite this, the impact of the
consumption of stimulating beverages on sleep physiology
must be considered, which increases sympathetic activity and
sleep interruption?, reflecting on poor quality of sleep. The
habit of smoking associated with poor sleep quality was also
observed in university students from Fortaleza - CE7, which
may be associated with disturbances in sleep architecture,
resulting in lighter sleep, greater latency in the beginning of
sleep and decreased sleep efficiency?.

Itis noteworthy that the association of poor sleep quality
with smoking observedinthis study canbeassessed asanuntrue
correlation, considering that only 6 individuals reported these
habits. However, we emphasize that the adopted statistical test
does not require a sample proportion ratio, as established in
tests of comparison of means. Poisson regression with a robust
estimator, is considered the most appropriate method to
estimate prevalence ratios in cross-sectional studies, whether
with common effects (>10%) or not?. Thus, one can infer that
the lifestyle of these university students from municipalities
in the countryside of the state, who culturally have healthier
habits and less access to psychoactive substance exposure may
have contributed to the observed result.

Overall, health problems have animpact on sleep quality,

which in turn impairs the recovery of the individual’s health. It
is worth mentioning that sleep is considered fundamental for
human health, due to its repair activity, with great influence on
the function of the nervous and cardiac systems?°, restoration
of energy metabolism, strengthening of the immune system,
and feeling of well-being, among others?'.

Moreover, it was observed that university students who
reported “using electronic devices (TV, computer, smartphone)
before bedtime” had worse sleep quality. The use of these
devices close to bedtime can negatively affect sleep due to the
light stimulus, which suppresses melatonin, a sleep-inducing
hormone in humans?®?; increasing alertness as a consequence
of higher nervous system activity, resulting in difficulty falling
asleep10, which can be even greater if the accessed content has
violent, provocative or disturbing characteristics®2.

Regarding EDS, the observed prevalence was 51.3%,
which can be considered high in comparison to 36.8% and
32.2% observed in other studies, which were carried out
with a population of the same age group and using the same
assessment instrument333, These studies also found a higher
prevalence of EDS in women compared to men. Therefore,
considering that our sample consisted mainly of women, this
fact may have contributed to the high prevalence observed.
However, the literature indicates that the female gender is
associated to low complaint of daytime sleepiness; however,
this association may be established only in older age groups®.

In addition to these factors, EDS may be associated
with high academic demands, classes that start very early in
the morning, the use of electronic devices before bedtime'®",
which demonstrates that sleep quality and daytime sleepiness
have a multifactorial influence3-3,

Among the intermediate determinants of health, it
was observed that the performance of an academic demand
to wake up on the weekend and before bedtime during the
week was associated with low daytime sleepiness. These
behaviors may contribute to the maintenance of a regular
sleep schedule, which is related to the observed lower rate of
daytime sleepiness®%. Considering that the literature points out
that students tend to wake up earlier during the week, due to
the class schedule and spontaneously sleep and wake up later
on the weekend?334.

Moreover, these academic demands are carried out
under the influence of natural or artificial light, which generates
physiological alertness and can cause the individual to have
greater resistance or physiological adaptation, generating a
bias in the student’s perception when filling out the evaluation
scale of daytime sleepiness. In addition, there are individual
differences regarding biological need for sleep duration®.
In this sense, even if the students are performing academic
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demand before bedtime and to wake up, which could lead to
sleep deprivation and EDS, this may not be happening, because
the students may be short sleepers and be fulfilling the need
biological sleep.

Itis important to highlight that the association between
academic demand and less sleepiness could be related to the
morning social habits experienced in municipalities located
in the countryside, with greater alertness at wake-up time*.
However, this influence of the morning chronotype was
considered in the study and showed no significant association
with daytime sleepiness.

Thus, the prevalence of poor sleep quality and excessive
daytime sleepiness among the university students assessed
herein are due to the individual’s health conditions and most
of them are behavioral ones. These results are of the utmost
importance to contribute to discussions and planning of
classes and extracurricular activities (studies, internships,
complementary activities), considering a flexible study schedule,
to promote better adaptation to the students’sleep schedules.

As limitations of this study, it is emphasized that the
analysis of structural health determinants may have been
impaired, considering that these determinants encompass
complex and broad contextual factors, such as public policies
of education, housing, macroeconomic ones and others. In
view of this complexity of the structural determinants of health
and the fact that the economic classification of ABEP is related
to the family’s socioeconomic situation and not to the housing
conditions to which the student is exposed, our results may
have been impaired, since 82.3% of the participants assessed
in this study moved to the municipality where the university
campus is located, thus having housing conditions that are
different from the family context.

Additionally, it is noteworthy that 52% of the university
students in this study did not reach the minimum score of
knowledge about adequate sleeping habits. This demonstrates
that the importance of sleep for one’s health is possibly scarcely
discussed during the training of these professionals. However,
knowing about sleep hygiene does not necessarily lead to the
practice of adequate habits, since students may be exposed to
high academic demands, which are usually carried out at night.

It is expected that this study will be used as a subsidy
to foster discussions at the university level that will result in
improved sleep quality and decreased EDS, providing better
quality of life, health and learning conditions for young university
students. Moreover, it is expected that it will allow discussions
on the implementation of educational programs on sleep,
which may contribute to the development of public policies,
particularly in the context of the interiorization of education.

Moreover, the assessed students are health professionals

in training and these discussions can help them to become
more sensitive professionals, capable of preventing, identifying
and intervening in sleep disorders, resulting in positive impacts
on the social level and population health.

CONCLUSIONS

The university students from the countryside of the state
of RN showed a high prevalence of poor sleep quality and half of
the sample had EDS. Among the social determinants of health,
the higher prevalence of poor sleep quality was associated
with factors considered intermediate determinants of health,
such as having a health problem in the previous month, being
a smoker, drinking stimulating beverages and using electronic
devices before going to sleep.

Regarding EDS, university students who reported
carrying out academic demands before bedtime during
the week and as a reason to wake up on the weekend were
associated with low daytime sleepiness. Among the structural
determinants of health, no association was observed with poor
sleep quality and EDS.

Itis necessary that future studies expand the assessment
of other factors that may interfere with the quality of sleep and
EDS in this population, such as the time the classes start, sleep
duration and irregular sleep/wake cycle.
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