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Abstract 

Sleep is an important component of normal development and its 

importance is particularly high in wellbeing and health of children and 

adolescents. Chronic sleep deficit in adolescents negatively impacts their 

everyday activities and health and can result in social, psychological and 

public health problems. Our study aimed to describe the sleep duration 

and is consequences among students of the first (10th) and last (12th) 

grades of high schools in Yerevan. Our study was performed using a 

questionnaire-based survey with participation of 1382 students of 10th and 

12th grades of high schools in Yerevan. The study has shown that 14-17 

year old high school students sleep less than necessary. If 10th grade 

students sleep 7.6 hours on average, 12th grade students only get 6.6 hours 

(p<0.05). On school days adolescents of age 14-15 and 17-18 studying at 

high schools in Yerevan sleep less than is considered sufficient for their 

age; 39% of 10th grade and 76% of 12th grade students have sleep deficit. 

Students who get sufficient sleep time rated their own health higher. 

 

Introduction 

Sleep is an important component of normal development and its 

importance is particularly high in wellbeing and health of children and 

adolescents. According to National Sleep Foundation, a 14-17 year old 

adolescent needs 8-10 hours, and an 18-25 year old young adult – 7-9 

hours of nightly sleep for functional restoration of the organism and active 
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functioning of the brain [1]. Nevertheless, deficit of necessary sleep 

duration has been observed recently among school age children. 

According to 2007-2013 CDC data, two thirds of US high school students 

reported sleeping less than 8 hours during school attendance days [2]. 

Studies conducted in different countries have shown that the duration of 

sleep in adolescents is shorter than is suggested as optimal [3-7]. The 

shortening of sleep has been progressing: an analysis of data of 690747 

children and adolescents from 20 countries during 103 years (1905-2008) 

has revealed that sleep duration has been steadily and rapidly decreasing 

by 0.75 minutes yearly [8-9]. Another meta-analysis of data from 23 

countries has shown different sleep times in adolescents depending on 

geographic location, age and gender of subjects. This study suggests that 

adolescents living in Asian countries sleep 40-60 minutes shorter than 

their American peers and 60-120 minutes shorter compared to European 

adolescents. Girls sleep longer than boys, and the difference on school 

days is 11 minutes per night. With each year of age the sleep duration is 

shortened by 14 minutes per night (on school days) [9]. The gender 

differences in sleep duration have been addressed by other researchers as 

well and it has been shown in general that girls get longer sleep compared 

to boys [10]. The continuous sleep deficit results in several consequences. 

According to a group of researchers, it impacts physical health [11-13] as 

well as mental health [3, 6, 11-12], impairs memory, attention, daily 

activity [6, 14-15], academic performance [3, 12-15], and causes fatigue 

[16] in students. Importantly, academic activity is a predictor of sleep time 

shortening [17-18]. Chronic short sleep results in daytime sleepiness [3-4, 

6, 15, 19]. According to NSF data, 60% of children below 18 years of age 

have daytime fatigue as reported by their parents, and 15% indicate feeling 

sleepy at school [20]. Several authors suggest the cause of the latter should 

be sought in personal characteristics of adolescents, age-related circadian 

changes or low quality of sleep. [11, 21-22]. A number of data suggest a 

link between coffee drinking habit and shortening of sleep in adolescents 

[4,11, 23-24].  
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It can be inferred that chronic sleep deficit in adolescents negatively 

impacts their everyday activities and health and can result in social, 

psychological and public health problems. However, taking into account 

the age-specific, biological, geographical, ethnic and other characteristics 

of children and adolescents, some researchers have postulated in recent 

years that the optimal sleep duration proposed by NSF for this population 

groups needs to be backed up by more solid evidence and possibly revised 

[22, 25]. Some scientists propose, particularly based on papers on 

circadian mechanisms, to postpone the class starting time to ensure 

children and adolescents get the amount of sleep necessary for their age 

[26]. The American Academy of Pediatrics published a statement in 2014 

that called for adapting class start time in middle and high schools so that 

students can get sufficient sleep and improve their physical and mental 

health, safety, academic performance and quality of life. They suggested 

starting classes in mentioned schools no earlier than 8:30 [27].  Over the 

past few years many researchers proved that postponed school start time 

has a good impact on students’ health and academic performance [28-35]. 

Armenia has implemented new 12-year general school education 

system since 2006 as a part of recent educational reforms in the country. 

High school is the last part of general education and has to prepare 

students for living independently and entering the job market. There are 

scarce data on health and socioeconomic status of high school students 

after the implementation of new program in our country. Our study aimed 

to describe the sleep duration and is consequences among students of the 

first (10th) and last (12th) grades of high schools in Yerevan.  

 

Materials and methods 

The study was performed using a questionnaire-based survey with 

participation of 1382 students of 10th and 12th grades of high schools in 

Yerevan. Among the participants, 728 studied in 10th grade (14 and 15 

years old) and 654 in 12th grade (17 and 18 years old). The age distribution 

was as follows: 56% females and 44% males. Since the proposed sleep 

durations by NSF are different for 17 and 18 years of age, the survey data 
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of 12th grade students were divided into 2 groups based on their age. The 

data of 254 subjects aged 18 years (54.3% female, 45.7% male) were 

analyzed separately. The comparative analysis of data of 10th and 12th 

grade students included only 17-year old students of 12th grade, and the 

number of subjects of 10th and 12th grade was 728 (57.3% female and 

42.7% male) and 400 (54.5% female and 45.5% male), respectively. 

Usage of questionnaire for the research was approved by YSMU Ethics 

Committee. The questionnaire included questions on sleep duration and 

quality, time devoted to homework, fatigue after classes, academic 

performance, well-being, health status, changes in attention and memory, 

coffee habits (including frequency per day) and physical activity. 

Questionnaire contained the following types of questions: multiple choice, 

checkboxes, and short answer. The answers were encoded and entered to 

SPSS database.  The collected data were analyzed using SPSS statistical 

software. Descriptive statistics as well as comparisons between means of 

two independent variables and correlations between variables (correlation 

analysis) were used. Comparisons were made between results of 10th and 

12th graders. 

 

Results and discussion 

Our study has shown that 14-17 year old high school students sleep 

less than necessary. If 10th grade students sleep 7.6 hours on average, 12th 

grade students only get 6.6 hours (p<0.05). Among 10th grade students 

61% get sufficient sleep duration. Boys are majority in this group: 67% of 

them get 8-10 hours of sleep compared to 56% of girls (boys sleep longer 

than girls by 9 minutes per night). More than ¾ of students do not get 

enough sleep, boys equally to girls. It is clear that by the time of graduation 

the number of sleep deprived adolescents has almost doubled, and this 

cannot go unnoticed in terms of impacting their health and academic 

performance. Indeed, if excellent performance is recorded among 17% of 

10th graders who sleep less than 8 hours and 10.4% of those who sleep 8-

10 hours, in 12th grade this number is similar (17.8%) among those who 
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sleep less than 8 hours, but is increased to 28.1% among students getting 

sufficient sleep (p<0.05).  

It is important to know whether preparing homework shortens sleep 

duration. While no association was found in the first year of high school, 

in graduate year there was a negative however weak correlation between 

sleep duration and time allocated for homework. We found that the 

average time allocated to homework was 3.2 hours in 10th grade students 

regardless of sleep duration, whereas 12th grade students spent 4.3 hours 

(p<0.05), and this time varied depending on sleep duration. According to 

the survey data, the 12th grade students getting less than 8 hours of sleep 

spend 4.5 hours on average on homework, while those who get enough 

sleep – 3.5 hours (p<0.05).   Remarkably, long homework time and 

resulting shorter sleep are more frequently observed in girls in graduate 

class (r=-0,209, P<0.05). Those 12th grade students who get sufficient 

sleep time spend less time on homework and perform better. Conversely, 

by comparing the data on homework time and performance of shorter 

sleeping students it becomes clear that in study dynamics the shortening 

of sleep time is paralleled by decreased work productivity of students. 

Among other possible causes (possible curriculum incompatibility, 

priorities in studying certain subjects, etc.), periodically allocating long 

time to homework does not provide excellent performance in students of 

12th grade in the setting of sleep deficit. 

Some interesting data were obtained regarding development of fatigue 

depending on sleep duration. Based on the survey data, about 3/4 of 10th 

grade students who sleep less than 8 hours develops fatigue after classes, 

and the average sleep duration in this group is 7.5 hours compared to 7.9 

hours in the group without fatigue. Even more important is the fact that 

feeling fatigued is more characteristic for those 10th graders who sleep 

longer than 8 hours. This could possibly be explained by prolonged 

adaptation process and emotional strain due to new educational and 

curricular programs and new social environment in high school. The 

situation changes drastically in 12th grade: while the vast majority of 12th 

grade students who sleep less than 8 hours (73.7%) report fatigue after 
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classes, this feeling is still more common in students who get insufficient 

sleep. In contrast to students of 10th grade, 12th graders who sleep less 

than 8 hours reported fatigue development 4.6 times more frequently than 

students getting sufficient sleep time (χ2=17.262, p<0.001). Of note, those 

students who feel fatigued sleep 6.4 hours on average, and those who do 

not – 7 hours, i.e. 36 minutes longer. Another important consideration is 

that since fatigue by itself has stimulating effect and contributes to 

increased restorative and functional capacities of the organism, it is very 

important to restore the feeling of rest after developing fatigue. The 

analysis of survey data revealed the significance of sleep duration in this 

process. First, in the first year of training the majority of students (61.4%) 

get enough time to rest after fatigue developing by the end of classes, and 

this is not the case in graduation year where 45.1% of students is able to 

get enough rest time (p<0.05). Also, if in the first year more than half of 

the students who feel fatigued and get insufficient sleep are able to rest vs. 

67.7% of those who get sufficient sleep (χ2=11.614, p<0.001), then during 

graduating year only 44.2% of students who feel fatigue and get 

insufficient sleep are able to restore vs. 49% of those getting sufficient 

sleep. In fact, fatigued students of 12th grade do not have enough 

restoration time even in the setting of sufficient sleep.  

Our study showed that sleep duration is crucial in health status self-

assessment. It is noteworthy that the number of students who evaluate their 

health as good does not change from the first to last year of high school, 

regardless of sleep duration (Table 1). However, both in 10th and 12th 

grade the self-assessment of health status was mostly excellent among 

students who get sufficient sleep, although the number of students with 

excellent self-reported health is more than twice lower (p<0.05). 

Conversely, both in 10th and 12th grade the self-assessed health status was 

sufficient mainly among students who get insufficient sleep, and in 

graduating class the number of students giving this self-assessment grade 

increases by more than twice (p<0.05). 
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Table 1. The grades of self-assessed health status depending on sleep 

duration 

grade sleep duration 
self-assessed health status % 

excellent good sufficient poor 

10 

less than 8 

hours 
21 59,7 19,3 0 

more than 8 

hours 
35,9 58,7 5,4 0 

12 

less than 8 

hours 
12,5 59,2 25,3 3 

more than 8 

hours 
21,9 62,5 15,6 0 

 

Gender-specific analysis showed that while at the beginning of high 

school education male students mostly rate their health as excellent in the 

setting of insufficient sleep (38.2% of male and 11.5% of female students, 

p<0.05) and sufficient grade is given by mostly girls (9.8% of boys with 

sleep deficit and 24.6% of girls with sleep deficit, p<0.05), by graduating 

high school girls and boys evaluate their health similarly in the same 

setting of sleep deficit (excellent by 11.5% of boys, 13.3% of girls, good 

– 63.3% and 55.8%, respectively, and  sufficient – 23% and 27.3%, 

respectively). The only exception is that while in 10th grade neither girls 

nor boys rate their health as poor, 2.2% of boys and 3.6% of girls do in 

12th grade. In the setting of sufficient sleep, the self-assessed health status 

rates were significantly different only among 12th graders: 35% of boys 

who get sufficient sleep rated their health as excellent, 58% as good and 

7% as sufficient, vs. 11.3%, 66% and 22.7% of girls with respective rates 

(p<0.05).  

It is known that insufficient sleep negatively impacts also mental 

capacities of adolescents due to impaired memory, focusing and general 

decreased work productivity. The analysis of survey data showed that at 

the beginning of high school sleep deficit has a certain role in issues 

related to decreased memory in students. As an example, such issues were 

almost not reported in the group with sufficient sleep (0.7%) while 4.6% 
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of students with sleep deficit had worsened memory (χ2=12.173, 

P<0.001); 13.6% of students reported focusing problems. By graduation, 

no significant difference in memory and focusing problems is reported 

related to sleep deficit. It is however obvious that students of 12th grade 

with sleep deficit report impaired memory (11.9%) and focusing (21.4%) 

more frequently than 10th grade students (4.6% and 11.7%, respectively) 

(p<0.05).  

Next we will discuss the prevalence of coffee drinking habit among 

adolescents. Our data showed that it is directly linked to sleep duration. 

Among 10th grade students, 26.7% of them who sleep less than 8 hours 

are habitual coffee drinkers compared to 21.7% of students who get 

sufficient sleep. Students who do not drink coffee habitually sleep on 

average 7.7 hours whereas habitual coffee drinkers the average sleep 

duration is 7.35 hours (p<0.05). The decreased average sleep duration 

related to coffee consumption is particularly evident among female 

students in whom it decreases from 7.7 to 7.2 hours (p<0.05). The habitual 

coffee drinking frequency increases in 12th grade. Among students who 

sleep 8 or more hours, 27.7% report drinking coffee whereas more than 

half of students with insufficient sleep reports this habit (χ2=14.953, 

P<0.05). It is known that coffee consumption helps staying alert and 

therefore decreases sleep duration. The average sleep duration of 12th 

graders who consume coffee is 6.27 hours vs. 6.84 hours among those 

without the habit, with 34 minutes of difference (p<0.05).  In addition to 

duration, it is important that sleep is restful and without interruptions. The 

majority of high school students have restful sleep without interruptions 

including 80.5% in 10th grade and lower number – 70.5% in 12th grade 

(p<0.05). However, some students reported sleeping with interruptions 

which naturally can negatively impact their health. Sleep interruptions are 

reported in 9.2% of students in 10th grade and 1/5 of students in 12th grade 

(p<0.05). Our study data showed that sleep interruptions occur more 

frequently in cases of insufficient sleep duration. Sixteen percent of 10th 

grade students and 24.7% of 12th grade students who sleep less than 8 

hours, report sleep interruptions (p<0.05), while 5% (p<0.05) and 7.3% 
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(p<0.05), respectively, report sleep with interruptions but sufficient 

duration. A proportion of high school students (8.0% at start of high school 

and 8.3% at graduation) reports sleepiness. We looked at whether sleep 

duration is associated to sleepiness in students. No such association was 

found among students of 10th grade, and among 12th graders sleepiness 

was most commonly reported in the group of insufficient sleep. In the 

latter group, 9.5% had sleepiness vs. 4.2% in the group with sufficient 

sleep duration (p<0.05). Of note, classes at Yerevan high schools start at 

8:30 in the morning. Although one tenth of 12th graders who sleep 

insufficiently reported daytime sleepiness, it is obvious that this problem 

is less frequent among students of high schools in Yerevan compared to 

numbers reported in literature. 

 

Conclusion 

On school days adolescents of age 14-15 and 17-18 studying at high 

schools in Yerevan sleep less than is considered sufficient for their age; 

39% of 10th grade and 76% of 12th grade students have sleep deficit. 

Gender differences in sleep duration are only observed in 10th grade: boys 

get 9 minutes per night longer sleep than girls. Girls of 12th grade perform 

better academically. 

The time spent on homework is longer among girls in 12th grade 

compared to 10th grade and is higher in the group of subjects with sleep 

deficit.  

Students who report fatigue sleep longer in 10th grade, and in 12th 

grade sleep duration is shorter in the group with fatigue. 

Students who get sufficient sleep time rated their own health higher.  

In the setting of insufficient sleep students experienced impairment of 

memory and focusing. 

The difference in sleep duration depending on habitual coffee drinking 

was 21 minutes per night in 10th grade students and 34 minutes per night 

– in 12th grade. 

Sleepiness associated with shorter sleep duration is characteristic for 

12th grade students. 
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