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Resumen
Contexto: en el Ecuador no existen estudios publicados sobre las horas de sueño por gru-

pos de edad u horarios de inicio de clases enfocados al rendimiento académico de la pobla-
ción, en especial adolescentes. 

Discusión: al recopilar los datos de estudios realizados en niños y adolescentes, se demues-
tra que los adolescentes necesitan dormir lo suficiente para funcionar bien a diario y mejorar 
los efectos cognitivos que se presentan por la falta de sueño. Considerando solo el 14% al 
27% de los adolescentes duermen más de 9 horas en las noches escolares, y peor aún, hasta 
el 25% duermen menos de 6 horas, no es sorprendente que la mayoría de los adolescentes se 
despierten sintiéndose cansados. Se recomienda planificar las horas de sueño con los padres, 
horario de tareas en casa y horarios de actividad física, para entrenar la mente y tener una 
buena higiene del sueño

Conclusión: el retraso de la hora de inicio de clases aumenta notablemente el desempeño 
en los adolescentes, por lo cual se debe cambiar las políticas públicas para permitir que la 
hora de ingreso a clases sea pasada las 9:00 horas.

Descriptores DeCS: privación del sueño; salud del adolescente; Ecuador, Salud Pública; des-
empeño académico

Abstract
Context: In Ecuador, there are no published studies on the hours of sleep by age groups, or start 

times of classes focused on the academic performance of the population, especially adolescents.
Discussion: When collecting data from studies conducted in children and adolescents, adoles-

cents need enough sleep to function well daily, and improve the cognitive effects that occur due to 
lack of sleep. Considering that only 14% to 27% of adolescents sleep more than 9 hours on school 
nights, and worse, up to 25% sleep less than 6 hours, it is not surprising that most adolescents 
wake up feeling tired. It recommends to plan the sleep hours with parents, homework schedule, 
and physical activity schedules, to train the mind and have good sleep hygiene
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Conclusion: The delay of the start time of classes significantly increases the performance in ado-
lescents, so public policies have be changed to allow the time of entry to classes to be past 9 am.

Keywords: sleep deprivation; adolescent health; Ecuador, Public Health; academic performance

Introduction
In Ecuador, there are no published studies on 

the hours of sleep by age groups, or start times of clas-
ses focused on the academic performance of the po-
pulation, especially adolescents. However, worldwide 
this topic has been widely discussed and it shows that 
both the quantity and quality of sleep hours directly 
influence the performance of an individual, especially 
the youngest, and therefore they require changes in 
public policy aimed at the full search for the welfare 
of the population (1). This individual well-being will 
translate into social development (2).

It defines quality of sleep by the number of 
hours an individual sleeps and its relationship with 
performance in the waking state, which determines 
good health, therefore, it needs adequate sleep to 
achieve optimal mental state and physical alertness, 
daytime functioning and ability to learn in young 
people, qualities that are of particular importance in 
the school environment (3). The average distribution 
of hours necessary for an adult to function well du-
ring the day is seven to eight hours, depending on the 
energy expenditure during this day. Sleeping less than 
six hours leads to an accumulation of non-sleeping 
hours that will never recover (4). This poor quality of 
sleep is manifested mainly with a state of drowsiness 
and fatigue, and when deprivation is chronic or cons-
tant, it can generate alterations in behavior, attention, 
memory, thinking and, in the worst case, be the cause 
of accidents in general (5).

An average of eight hours of sleep are needed 
three or four decades ago, today it reaches an average 
of six to seven, at most, depending on the age of the 
individual. At older age fewer hours of sleep (6). In a 
survey conducted by the National Institute of Statis-
tics and Censuses it was estimated that Ecuadorians 
spend an average of 55.3 hours a week to sleep, that is, 
almost eight hours per day. Despite this, the periodi-
city and sleep schedules vary considerably among the 
population, which unquestionably affects the quality 
of sleep. In the urban area, you sleep 54.8 hours and 
in the rural area 56.6 hours. In the mountains and 
Galapagos there is an average sleep of 54.2 hours, in 
the Amazon 55.3 hours and on the coast 56.2 hours a 
week with an average of 7 hours a day (INEC, 2015), 
that is that in the mountains and the urban area is 
where Ecuadorians sleep less. University students in 

general have poor sleep quality, which is directly rela-
ted to the workload of their studies (7).

Indeed, considering that the working hours 
of Ecuadorians are eight hours, and that the time of 
entry to work in most institutions is at 8 am, parents 
are forced to send their children to school at least one 
hour before, this is 7 am, and getting them out of bed 
an hour before too, this is 6 am. In addition, if phy-
siological neuronal activity is considered to begin at 
9 am (8), there is regular sleep deprivation of at least 
three hours. There is, therefore, less hours for adequa-
te rest in our population, particularly adolescents.

The National Sleep Association of the USA re-
commends that, for healthy people with normal sleep, 
adequate sleep duration for newborns is between 14 
and 17 hours, younger infants between 12 and 15 
hours, older infants between 11 and 14 hours, pres-
chool children between 10 and 13 hours and school-
age children between 9 and 11 hours. For adolescents, 
it was considered appropriate from 8 to 10 hours, for 
young adults and adults from 7 to 9 hours, and from 
7 to 8 hours of sleep for older adults (9). Despite this, 
individual variability in sleep patterns needs throu-
ghout the life cycle implies that there is no magic 
number for the ideal duration of sleep. However, it is 
important to promote sleep health for everyone.

Sleep is not a waste of time and it should recei-
ve the same level of attention as nutrition and exercise 
in activities to achieve good health. Similarly, the Ca-
nadian Movement Guidelines for 24 hours for chil-
dren and youth recommend 8 to 10 hours of sleep for 
adolescents (10). In contrast, excessive sleep duration 
or prolonged sleep may be indicative of poor sleep 
efficiency, that is, spending a lot of time in bed with 
poor quality sleep may also be indicative of problems 
in sleep quality ( eleven).

The purpose of this narrative review is to dis-
cuss the effects of chronic sleep deprivation in ado-
lescents and to establish criteria to define new public 
policies in this field.

Discussion
It is important to recognize that insufficient 

sleep is a key Public Health problem and relevant 
to pediatric practice (12). The problem of sleepy 
teenagers has been around for a long time. Howe-
ver, it is only since the end of the 80s that this pro-
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blem has taken social interest, from the anecdotes 
of the teachers about students who fall asleep in 
class and the parents’ complaints of the daily stru-
ggle to keep their children out of bed, even scien-
tific research on the causes and consequences of 
lack of sleep (13).

Studies in the last four decades show that 
getting to have adequate sleep and maintaining a 
sleep schedule that is consistent with the physiolo-
gical circadian rhythm is vital for normal growth 
and development during childhood and adoles-
cence. Adequate sleep is needed, that is, a quality 
dream, to achieve an optimal mental state and phy-
sical alertness, daytime functioning and learning 
capacity in young people and children, qualities 
that are of particular importance in the psychoso-
cial environment, school environment, family en-
vironment, and biological environment (14).

The American Academy of Pediatrics re-
cognizes the lack of sleep in adolescents as a ma-
jor public health problem that significantly affects 
health and safety, as well as the academic success 
of middle and high school students. The evidence 
strongly implies that starting early in school hours, 
that is, before 8:30 a.m., as a key and modifiable 
contributor in performance, as well as the inte-
rruption of the circadian rhythm. From a biological 
perspective, approximately at the time of the onset 
of puberty, most adolescents begin to experience a 
sleep-wakefulness phase delay, that is, later onset 
of sleep and wakefulness times, which manifests 
as a change of up to two hours in the relationship, 
sleep-wake cycles (15).

It attributes sleep restriction often to extrin-
sic factors, such as artificial light, caffeine use, lack 
of physical activity, lack of bedtime rules at home, 
and the increased availability of information and 
communication technologies. In adolescence, 
it attributes insufficient sleep to intrinsic factors 
such as pubertal hormonal changes, which is as-
sociated with a shift towards a nocturnal chrono-
type, which can also lead to asynchrony between 
the biological clock, characterized by a phase de-
lay, and the social clock (16). In adolescents, this 
delay of the biological phase combined with the 
social clock, for which the main synchronizer is 
the fixed and early school start time, contributes 
to the sleep deficits observed in this population.

The conflict between intrinsic and extrin-
sic factors, biological time and social time, it is 
greater during adolescence than at any other time 
in our lives (17). Despite some overlap between 
the factors that could explain the lack of sleep, 
between adolescents and adults, are exposure to 

artificial light at night, lack of physical activity, 
caffeine consumption and lack of sleep hygiene. 
Other factors could be specifically related to lack 
of sleep in adults include, among others, work 
demands, lifestyle habits, the urban environment 
focused on the search for social recognition; such 
as gangs and urban tribes, health problems and/or 
emotional and family dynamics altered, for exam-
ple, parents who work excessively (18).

It consider sleep deprivation event that ha-
ppens worldwide, in children, adolescents and 
adults. In America, Europe and Oceania there are 
studies that provide us with extensive information 
on the causes, consequences, and effects presented 
by sleep deprivation, and scarce information in La-
tin American countries.

In northern Taiwan, Germany, and India, 
the average sleep duration diminished to less than 
8 hours for high school students. In 2005, it re-
ported an average sleep duration of 4.9 to 6 hours 
in more than 1400 Korean adolescents. In gene-
ral, studies have shown that the hours of sleep on 
the weekend are similar in these countries, but 
the duration of sleep during the week tends to 
vary greatly. In contrast, teenagers from Austra-
lia, from 17 years of age and older, had an average 
sleep duration between 8.5 and 9.1 hours. Interes-
tingly, although it did not report data on the start 
times of classes in Australia, the average waking 
time on school days was at 7:00 a.m. or later, sug-
gesting that the school start time of these schools 
did not begin before 8:00 am (12).

Sleep disorders continue to prevail in 
Latin America, which implies a risk to public 
health due to its effects on quality of life, car-
diac and vascular complications, health expenses 
and decreased productivity. The researchers call 
on the population about the need to understand 
the conditions that generate these disorders, to 
know the appropriate measures for their preven-
tion and the importance of looking for timely 
diagnoses and treatment (19).

In addition, it shows that 75% of people 
have sleep disorders. In fact, “Better Dream, Bet-
ter Health”, a study carried out in the framework 
of World Sleep Day, by a leading company in 
health technologies in Spain, analyzed the cha-
racteristics and consequences of sleep in 13 
countries, including Argentina, Brazil, Mexico 
and Colombia. In the report, sleep is a habit of 
greater impact on general health and well-being 
in Brazil (68%) and Argentina (54%) and con-
sidered among the main factors in Colombia 
(61%) and Mexico (74%), along with the exercise 
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and financial security. Despite this, only 41% of 
respondents have established sleeping schedules, 
while the rest say they have difficulty establi-
shing an adequate schedule (20).

Important definitions
Sleep deprivation: a phenomenon that oc-

curs when inadequate or poor quality sleep leads 
to a decrease in individual performance, inadequa-
te alertness and deterioration of health. A night of 
sleep deprivation, followed by a night of “sleeping 
well” clearly affects neurobehavioral function. The-
se subjective impressions are supported by studies 
of endocrine function and metabolism, as well as 
investigations of sleep deprivation effects on cogni-
tive and neural function (21,22).

Chronic sleep deprivation: loss of sleep 
that results as a sleep debt, that is, it cannot be 
recover. It is equivalent to an average of 5.6 hours 
of sleep over a 24-hour period. Chronic sleep de-
privation and sleepiness associated with daytime 
deficiencies in adolescence are a serious threat to 
academic success. In addition, chronic sleep de-
privation is capable of inducing different biologi-
cal effects, such as changes in autonomic neural 
control, increased oxidative stress, inflammatory 
and coagulatory responses in a pathological man-
ner and accelerated atherosclerosis (23,24).

Cognitive behavior: insufficient sleep can 
contribute to aberrant behavior. Subjects with 
chronic sleep restriction may show greater beha-
vior focused on risk taking, or subjectively may 
show deficiencies in reasoning to seek premature 
conclusions without considering all aspects of a 
problem. This type of impulsivity can also mani-
fest itself as an increased but inadvertent search 
for risks (25). Insufficient sleep that occurs in 
preschool and early children is associated with 
poor neurobehavioral processes, reported by the 
mother and teacher, which manifest themselves 
particularly in mid-childhood (26).

Hours of sleep required: the requirement 
varies from person to person, on average, 7 to 8 
hours of sleep per night are needed, even if a per-
son sleeps more than 8 hours every night, sleep 
deprivation can still occur if the Quality of this 
dream is poor (27).

Sleep and sleepiness: Sleep is essential 
for learning, children’s memory, school perfor-
mance and general well-being. Sleep deprivation 
and sleep fragmentation is the main mechanism 
that leads to daytime sleepiness in children (28). 
Chronic loss of sleep, also called insufficient sleep, 
or inadequate sleep, is the main one, although not 
only the cause of daytime sleepiness. In addition, 

the transition from childhood to adulthood is 
accompanied by many biological changes in the 
adolescent, and the clock is no exception (29).

Circadian rhythm: The circadian rhythm 
depends on an internal clock, a central clock, or ce-
rebral pacemaker, located in the supra-chiasmatic 
nucleus (SCN) of the anterior hypothalamus. On 
the one hand, the SCN serves as a central clock, sy-
nchronizing other clocks in peripheral tissues (for 
example, liver, kidney, heart, retina and others). 
The SCN generates circadian rhythms through 
a feedback loop during DNA transcription and 
translation. This molecular mechanism of the clock 
is present in every cell of the body. One of the first 
changes associated with puberty is the alteration of 
a child’s circadian rhythms, causing adolescents to 
be more alert in the afternoons and evenings and 
require sleeping in the morning (30).

Sleep hygiene: It involves implementing 
changes in lifestyle that can improve the quality 
of nighttime sleep and promote alertness during 
the day. We could name some changes in lifestyle, 
which are closely related to parental action; create 
an environment that promotes sleep (activities at 
home after school), and a bedtime routine in child-
hood and throughout childhood, creating a habit. 
Therefore, advising families about sleep requires 
an understanding of sleep regulation, physiology, 
developmental patterns, recommendations for op-
timal sleep duration and the many factors that in-
fluence sleep and sleep hygiene. (31, 32).

Quality of sleep is define as the number of 
hours an individual sleeps, latency of the onset of 
sleep, maintenance of sleep and its relationship 
with performance in the waking state (33).

Pathophysiology of sleep deprivation: In-
deed, during a normal 24-hour day, that is, daily 
activities and more than 8 hours of rest at night, the 
alertness and wakefulness of a healthy and rested 
person is maintain. Fluctuations in alertness, for 
example, post-lunch immersion, during normal 
wakefulness are difficult to detect in tests. Howe-
ver, when the waking state goes beyond roughly 16 
hours, most people begin to show a substantial de-
celeration of the reaction time to stimuli and wor-
sening of psychomotor surveillance, which conti-
nue to get worse as the vigil remains throughout 
the night until the early hours (34).

The circadian rhythm of adolescents is di-
fferent from that of adults. Changes in sleep re-
gulation associated with puberty, including late 
secretion of melatonin and impaired sleep impul-
se, commonly leads to difficulties falling asleep at 
bedtime early and taking more time to fall asleep. 
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Their watches are prepared to prefer the onset of 
sleep hours later (35).

Two biological changes occur in the regula-
tion of sleep. One factor is the delay in the time of 
nocturnal secretion of melatonin through adoles-
cence, which parallels a change in the preference 
of the circadian phase, from more “morning” to 
more “late” type, which consequently results in 
difficulty falling asleep before bedtime. The se-
cond biological factor is an altered sleep impulse 
in adolescence, in which the pressure to fall asleep 
builds up more slowly (36).

However, it described the sleep/wake cycle as a 
dual process regulated by the circadian rhythm (pro-
cess C) and the impulse of homeostatic sleep (process 
S). The S process represents the natural impulse of 
sleep. When we wake up, sleep pressure is minimal, 
but it increases the longer we stay awake for the entire 
time of the day. The sleep pressure increases until we 
fall asleep, at which point it begins to recede. Process 
C represents our internal momentum as a state of alert 
and it maintains by our circadian rhythm. Starting at 
the morning hours, our alert levels increase constant-
ly, until noon. The increase in melatonin production 
causes process C, this is our state of alertness, to sub-
merge, which induces drowsiness. Process C begins 
to rise again and peaks early at night, and falls within 
hours before bedtime (37).

Adapted from: 
Badin E, Haddad C, Shatkin JP. Insomnia: the Sleeping 
Giant of Pediatric Public Health. Curr Psychiatry Rep. 
2016; 18 (5): 47. doi: 10.1007 / s11920-016-0687-0 (36)

Factors that influence sleep deprivation in 
adolescents

Lack of sleep on school nights is a phenome-
non that crosses borders. In some studies, there is 
a benefit in the delay of bedtime of adolescents du-
ring development. Although bedtime is later, un-
fortunately, the early hours of school start remain 
constant, resulting in insufficient sleep duration 
during the school week (38).

On the other hand, sleep and technology are 
relevant factors as well. Teenagers who comprise 
more than three 3 billion-technology users are spen-
ding excessive amounts of time online with health 
benefits and risks related to internet addiction, also 
called internet-gambling disorder. Among the de-
vices most used by teenagers we have; televisions 
(57%), music players, (90%), video game conso-
les (43%), computers (28%) and telephones (64%). 
Not surprisingly, several studies in adolescents have 
shown that electronic exposure at night potentially 
interrupts sleep (36).

Effects of sleep deprivation on health
 Health promotion is essential in public 

health, and sleep plays a fundamental role in health 
promotion. Several investigations have documented 
that sleep disturbance has a strong influence on the 
risk of increase infectious diseases, the onset and 
progression of cardiovascular diseases, cancer, and 
increase in the incidence of depression. Increasingly, 
the field has focused on identifying the biological 
and those mechanisms underlying these effects (39).

Biological effects
One of the main effects is the impact on sa-

fety and physical health, which increases the risk 
of obesity, as some studies cite (40). Metabolic 
dysfunction (hypercholesterolemia, type 2 diabe-
tes mellitus); the risk of developing type 2 diabe-
tes mellitus associated with insufficient sleep was 
comparable to that of traditional risk factors, such 
as excess weight, family history of diabetes and 
physical inactivity, therefore, there is a greater re-
cognition that sleep should considered in clinical 
guidelines for type 2 diabetes mellitus (41).

Metabolic disorders lead to the development 
of diseases and the increase in morbidity, such as 
cardiovascular diseases and their effects, such as 
hypertension, and an increased risk of stroke. There 
is a growing interest regarding the impact of sleep 
and its disorders on the regulation of inflammatory 
processes and morbidities of terminal organs, par-
ticularly in the context of metabolic and cardiovas-
cular diseases (CVD) and their complications (42). 
There is a decrease or loss of wakefulness, due to de-
ficiency in the quality of sleep, or less hours of sleep 
at night. It is difficult to stay awake in daily activities, 
therefore, an increase in the rates of car accidents, 
known as drowsy driving; there is consistent eviden-
ce for an association between the late start times of 
classes and the decrease in car accident rates (43).

Furthermore, it knows that adenosine, a neu-
romodulator, plays an important role in the regula-
tion of sleep pressure. On the other hand, caffeine, 
is the most consumed stimulant in the world, and 

51-59



Rev Fac Cien Med (Quito), 2018; 43(2): 56

blocks adenosine receptors, resulting in the lack of 
sleep, disturbances in vigilance and attention (44).

Psychological effects
If sleep is affected by bad habits or external 

as well as internal factors, mental health will also 
affects. Adolescence is a period in which people are 
at a greater risk of deprivation of sleep largely due to 
a late change in the circadian rhythm around puber-
ty, combined with early school start times. This com-
bination can lead to adolescents having a higher risk 
of mental health problems, and especially in beha-
vior related to high degrees of stress. The high preva-
lence of stress is one of the most important problems 
in the cognitive sphere of the human being; studies 
define stress as a sensation of wear that the body ex-
periences when it adjusts to the pressure or a threa-
tening situation, and therefore behavior problems 
and relationships of the human being. (45, 46).

Psychosocial effects
Restful sleep has beneficial fruits in the brain, 

but if the sleep is not of quality, there is a cogniti-
ve deficit that translates into a marked decrease in 
academic and school performance, and all this leads 
to the adolescent’s relationship with his school en-
vironment, family and social, with the result of not 
attending school and there could even be an increase 
in dropout rates. This cognitive deficit is especially 
related to more complex tasks, deficiencies in execu-
tive function, such as work-memory, organization, 
time management, sustained effort, deficiencies in 
attention and memory, deficits in abstract thinking, 
verbal creativity, decline of efficiency and perfor-
mance. By relating memory to sleep, it is found that 
sleep promotes different stages of memory proces-
sing, including coding, consolidation, recovery or 
even further processing, such as re-consolidation 
and integration into existing memory networks (47).

Identifying solutions
 A study conducted in adolescents gives us 

information about their criteria on the subject of 
hours and sleep hygiene. In the study, adolescents 
indicate that not getting enough sleep gives them the 
feeling of being tired during the day (93.7%), having 
difficulty paying attention (83.6%), lower grades 
(60.8%), increased stress (59.0%), and have difficulty 
relating to others (57.7%). The majority (73.3%) of 
teenagers believed that high school students should 
sleep between 8 and 9 hours each night. In addition, 
the adolescents were asked what the recommended 
time for the beginning of classes would be for them, 
understanding, if the school started later, it would 
end later in the day.

The majority (31.6%) of respondents indica-
ted that the school should start at 8:00 a.m. and al-

most a quarter (24.5%) wanted school to start before 
8:00 a.m. Other school start times desired by stu-
dents were 08:30 am (16.7%), 9:00 am (17.5%) and 
9:30 am (9.4%). If adolescents, who are affected by 
lack of sleep due to fewer hours in bed, the quality 
of sleep related to the hygiene of the same, early start 
of classes, are those that incline us to solutions for 
changing these habits, we it would be necessary to 
implement them (48).

When collecting data from studies conducted 
in children and adolescents, it is shown that adoles-
cents need enough sleep to function well daily, and 
improve the cognitive effects that occur due to lack 
of sleep. Considering only 14% to 27% of adoles-
cents sleep more than 9 hours on school nights, and 
worse, up to 25% sleep less than 6 hours, it is not sur-
prising that most adolescents wake up feeling tired. 
It is recommended to plan sleep hours with parents, 
homework schedule, and physical activity schedules, 
to train the mind and have good sleep hygiene (49).

Public policies in health and education for 
adolescents in Ecuador

 It is recognized that sleep is a critical com-
ponent of healthy development and overall health. 
Healthy sleep comprises many dimensions, in-
cluding the right duration, good quality, the right 
time and the absence of sleep disorders. Not ge-
tting enough sleep at night is usually associated 
with daytime sleepiness, daytime fatigue, depressed 
mood, daytime malfunction and other health and 
safety problems. Chronic insufficient sleep has be-
come a concern in many countries, given its asso-
ciation with morbidity and mortality. For example, 
the usual short duration of sleep has been associa-
ted with adverse health outcomes, including obesity, 
type 2 diabetes, hypertension, cardiovascular disea-
se, depression, and increased mortality. It is of public 
interest to find ways to improve people’s sleep patter-
ns, being a fundamental problem in Public Health, 
as well as nutrition and activity.

Conclusion
The delay of the start time of classes sig-

nificantly increases the performance in ado-
lescents, so public policies must be changed to 
allow the time of entry to classes to be past 9 am.
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