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Study Objectives: This study aimed to determine the associations between the self-reported sleep duration and self-rated health in young adults.
Methods: In this cross-sectional study, participants were 689 young adults (mean age 20 ± 1.35 years, 49.8% female). Sleep duration and self-rated health, 
as the main outcome of interest, were measured as self-reported. As potential covariates, we included sex, age, smoking status, alcohol consumption, 
physical activity, sedentary behavior, psychological distress, and body mass index.
Results: Approximately 30% of participants slept 7–8 hours, 17.4% were short sleepers (categories < 6 hours and 6–7 hours), and 53.9% were long sleepers 
(categories 8–10 hours and > 10 hours of sleep). In an unadjusted model, compared with the reference category (7–8 hours of sleep), those who slept < 6 
hours (odds ratio 0.20; 95% confidence interval 0.08 to 0.48) and between 6–7 hours (odds ratio 0.43; 95% confidence interval 0.26 to 0.69) were less likely 
to have good self-rated health. In an adjusted model, short (< 7 hours) and long sleep (> 10 hours) were both associated with poor self-rated health.
Conclusions: Our results suggest that both short (< 7 hours) and long (> 10 hours) sleepers have lower odds of having good self-rated health after adjusting 
for potential covariates. Health professionals should pay more attention to young adults, who have both short and long period of sleep, in order to prevent 
health problems and potential acute or chronic diseases.
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INTRODUCTION

Recently, sleep duration has become an important predictor for 
individuals’ overall health.1 Several studies have shown that 
persons who sleep fewer than 7 hours or more than 8 hours 
have higher mortality rates than those who sleep 7–8 hours.2,3 
Also, both short and long sleep are associated with metabolic4,5 
and cardiovascular diseases.6–8

The associations between sleep duration and health status 
in adults (older than 18 years) and older adults (older than 65 
years) has been investigated.9–15 In both populations, results have 
shown that both short and long sleep duration were associated 
with poor self-rated health independent of potential covariates. 
It is worthwhile to note that most of the aforementioned studies 
included a heterogeneous group of participants with a wide age 
range. However, little is known of how sleep duration influences 
on self-rated health in adolescents and young adults. To the best 
of our knowledge, only one study has analyzed the associations 
between the sleep duration and self-rated health in the sample of 
young adults. A retrospective observational study from Steptoe 
et al. showed that young adults, who slept < 6 hours and 6–7 
hours were more likely to report poor self-rated health compared 
with those reporting 7–8 hours of sleep.16 Also, the authors found 
no significant association between self-rated health and long 
sleep duration.16 As highlighted in the study by Steptoe et al., 
it is not known whether similar patterns of short and long sleep 
duration may affect poor self-rated health in young adults.16

Thus, the main purpose of the current study was to investi-
gate the associations between the sleep duration and self-rated 
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health in a sample of young adults aged 17–24 years. We hy-
pothesized that both short and long sleep duration would be 
associated with poor self-rated health after controlling for 
potential covariates.

METHODS

Study Sample
In this cross-sectional study, a sample of 750 young adults were 
selected. Participants were recruited via flyers handed out in 
two faculties (Faculty of Kinesiology and Faculty of Econom-
ics and Business) from the urban area of the city of Zagreb, 
Croatia. This city is home to the University of Zagreb which 
is composed of 33 departments, and approximately 70,000 stu-
dents attend the university. A recruitment announcement was 
also circulated by email and e-newsletter to university staff 
with a request to pass the study information to students. At 

BRIEF SUMMARY
Current Knowledge/Study Rationale: Sleep duration represents a 
key factor for physical and mental health, especially in young adults. 
Evidence suggests that only short sleep is known to affect poor self-
rated health in young adults.
Study Impact: Our study shows that young adults reporting both 
short (< 7 hours) and long (> 10 hours) sleep duration have higher 
odds of having poor self-rated health. Special interventions and 
policies that leverage sleep duration might serve as an avenue for 
health promotion in young adults.
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the time the study was conducted, all participants resided in 
the urban part of the city of Zagreb, and no participants had 
any type of medical problems. Also, all participants were in-
structed that the study was voluntary and participants could 
withdraw at any time. A testing procedure was conducted from 
December 2016 to February 2017. Each participant was given 
specific instructions on how to complete the questionnaire. 
Questionnaires were administered in medium-sized groups of 
25–30 people. Before the study began, parents or legal guard-
ians had given their written informed consent for examinations 
and data collection for their children, whereas participants ex-
pressed oral consent. At the end, 50 participants did not want 
to participate in the study and 11 of them did not express their 
oral consent. The final sample consisted of 689 young adults 
(mean age 20 ± 1.35 years, 49.8% female, response rate 91.9%). 
There were no significant differences between the participants 
included in the study and those excluded from it. Basic descrip-
tive statistics are presented in Table 1. All the procedures per-
formed in this study were anonymous and in accordance with 
the Declaration of Helsinki, and also approved by the Institu-
tion Review Board of the first author.

Dependent Variable
To assess health status, we used one question: “How would you 
perceive your health status?” Responses were arranged along a 
five-point Likert-type scale: (1) very poor, (2) poor, (3) fair, (4) 
very good, and (5) excellent.17 We explained that health status 
referred to both physical and psychological health. For the pur-
poses of this study, the responses “very poor” and “poor” rep-
resented poor self-rated health. “Fair,” “good,” and “excellent” 
represented good self-rated health. The question was translated 
from English to Croatian by two experienced and independent 
experts who were familiar with the question. Potential dis-
agreements and differences in the process of translation were 
removed, and a third independent expert translated the ques-
tion from Croatian back into English to determine the accu-
racy and quality of translation. Perceived health is an easily 
administrated and widely used outcome measure, especially 
in epidemiological studies, and serves as a valid predictor of 
mortality. This measure has been used in both adult18 and ado-
lescent populations.19,20

Independent Variable
Sleep duration was assessed by one question: “On average, 
how many hours of sleep do you get in a 24-hour period?”16 
The result was expressed as numerical value. For the purposes 
of this study, we categorized the results in 5 categories: (1) < 6 
hours, (2) 6–7 hours, (3) 7–8 hours, (4) 8–10 hours and (5) > 10 
hours, as proposed by one previous study.16 Previous studies 
have shown that self-reported sleep duration is moderately as-
sociated with actigraphy-assessed sleep duration,21,22 and this 
measure has often been used as a valid instrument to assess 
sleep duration in young adults.16,23

Covariates
Previous findings have shown that age, cigarette and alcohol 
consumption, body mass index, physical activity, and psycho-
logical distress are known factors that might influence both 

self-rated health and sleep duration.24–27 To assess physical activ-
ity, we used the International Physical Activity Questionnaire-
short form. Previous findings have shown acceptable reliability 
and validity properties of the questionnaire.28 For the purposes 
of this study, we used World Health Organization recommenda-
tions, where (1) adults aged 18–64 years should do at least 150 
minutes of moderate-intensity aerobic physical activity through-
out the week, or (2) 75 minutes of vigorous-intensity aerobic 
physical activity throughout the week, or (3) an equivalent com-
bination of moderate- and vigorous-intensity activity. Where 
participants did not satisfy the recommendations, we classified 
them as “insufficiently active.” Those who satisfied recom-
mended guidelines were classified as “sufficiently active.”29

Body mass index was derived from the self-reported height 
and weight of the participants by using the formula: weight 
(kg) / height (m)2. The result was expressed as a continuous 
variable.

Smoking status was used as a potential covariate and as-
sessed with two questions: “Do you currently smoke?” with 
“yes” and “no” answers and “On average, how many cigarettes 
do you usually smoke in one day?” expressed as a continuous 
variable. Also, alcohol consumption was used as a covariate 
and was assessed by two questions: “In the past week, did you 
consume an alcoholic drink?” with “yes” and “no” answers. 
The second question referred to the average number of alco-
holic drinks consumed in the past week and was expressed as 
a continuous variable.

Sedentary behavior was assessed by using one question 
taken from the International Physical Activity Questionnaire: 
“In the last 7 days, how much time did you spend sitting on a 
weekday?”28 The responses were expressed in minutes per day. 
For the purposes of this study, we categorized the responses 
into 2 categories: (1) ≤ 4 hours and (2) > 4 hours.

We used the Kessler questionnaire to assess psychological 
distress in the past 30 days.30 The questionnaire is composed 
of 6 questions: (1) “How often did you feel nervous in the last 
30 days?” (2) “How often did you feel hopeless in the last 30 
days?” (3) “During the past 30 days, how often did you feel 
restless or fidgety?” (4) “During the last 30 days, how often 
did you feel so depressed that nothing could cheer you up?” 
(5) “During the last 30 days, how often did you feel that ev-
erything was an effort?” and (6) “During the last 30 days, how 
often did you feel worthless?”30 Each question is scored on a 
5-point scale from 0 (none of the time) to 4 (all of the time). 
At the end, responses are summed up on a scale from 0–24, 
where a higher score indicates a higher level of psychological 
distress. Previous studies have shown that the categorization 
of responses in the range of 0–12 versus ≥ 13 identifies partici-
pants without and with psychological distress, respectively.30

Age was expressed as a continuous variable. For the pur-
poses of this study, we entered body mass index, cigarette and 
alcohol consumption, and age as continuous variables into the 
multivariate model.

Data Analysis
Descriptive results are presented as frequencies (n) and percent-
ages. Differences between men and women in all variables were 
calculated by using chi-square test. The associations between 



901 Journal of Clinical Sleep Medicine, Vol. 13, No. 7, 2017

L Štefan, D Juranko, R Prosoli, et al. Sleep Duration and Health

sleep duration and self-rated health were analyzed by using lo-
gistic regression analysis. We calculated odds ratio (OR) with 
95% confidence intervals (CI) for each association. In model 1, 
we calculated the association between the sleep duration cat-
egories and self-rated health. In model 2, we calculated the as-
sociations between the sleep duration categories and self-rated 
health while adjusting for physical activity, smoking and alco-
hol consumption, sedentary behavior, body mass index, psycho-
logical distress, sex, and age. In both models, our referent value 
for sleep duration category was 7–8 hours of sleep.16 All the 
analysis performed in this study were analyzed in SPSS version 
23 (Statistical Package for Social Sciences, Chicago, Illinois, 
United States). Significance was set at α < 0.05 (two-sided).

RESULTS

Basic descriptive statistics of the study participants are pre-
sented in Table 1. Approximately 17% of all participants slept 

fewer than 7 hours per night, whereas most of the participants 
(74%) slept between 7–10 hours. A lower percentage of women 
than men slept fewer than 7 hours. Also, almost 73% of the 
participants had good self-rated health. A lower number of 
men than women perceived their health status as good (65% 
versus 80.3%). More than 30% of all participants are current 
smokers, with an average number of 2.20 cigarettes smoked 
per day. Approximately 70% of participants consumed alco-
hol in the past week, with an average number of 3.78 alcoholic 
drinks. A higher percentage of women than men smoked or 
consumed alcohol.

The associations between the self-reported sleep duration 
categories and self-rated health are presented in Table 2. Over-
all, sleeping < 6 hours (OR 0.20; 95% CI 0.08 to 0.48) and 6–7 
hours (OR 0.43; 95% CI 0.26 to 0.69) were both associated with 
poor self-rated health. Interestingly, sleeping 8–10 hours was 
associated with good self-rated health (OR 1.66; 95% CI 1.07 
to 2.58). However, no association was found between sleep-
ing ≥ 10 hours and self-rated health (OR 0.91; 95% CI 0.47 to 

Table 1—Descriptive statistics of the study participants (n = 689).

Study Variables
Total (n = 689)

n (%)
Male (n = 343)

n (%)
Female (n = 346)

n (%) P Value*
Self-rated health

Poor 188 (27.3) 120 (35.0) 68 (19.7)
Good 501 (72.7) 223 (65.0) 278 (80.3)  < .001

Sleep duration
< 6 h 20 (2.9) 7 (2.0) 13 (3.8)
6–7 h 100 (14.5) 61 (17.8) 39 (11.3)
7–8 h 198 (28.7) 100 (29.2) 98 (28.3)
8–10 h 312 (45.3) 151 (44.0) 161 (46.5)
> 10 h 59 (8.6) 24 (7.0) 35 (10.1) .098

Age
17–20 y 356 (51.7) 98 (28.6) 258 (74.6)
21–24 y 333 (48.3) 245 (71.4) 88 (25.4)  < .001

Physical activity
Insufficiently active 331 (48.1) 160 (46.8) 171 (49.4)
Sufficiently active 357 (51.9) 182 (53.2) 175 (50.6) .493

Smoking status
Yes 219 (31.8) 101 (29.4) 118 (34.1)
No 470 (68.2) 242 (70.6) 228 (65.9) .192

Alcohol consumption
Yes 480 (69.7) 230 (67.0) 241 (69.7)
No 209 (30.3) 113 (33.0) 105 (30.3) .463

Sedentary behavior
≤ 4 h/day 347 (50.4) 179 (52.2) 168 (48.6)
> 4 h/day 342 (49.6) 164 (47.8) 178 (51.4) .361

Psychological distress
Low 459 (66.6) 220 (64.1) 239 (69.1)
High 230 (33.4) 123 (35.9) 107 (30.9) .171

Body mass index
Normal (< 25 kg/m2) 494 (71.7) 231 (67.3) 263 (76.0)
Overweight/obese (> 25 kg/m2) 195 (28.3) 112 (32.7) 83 (24.0) .014

* = chi-square test.
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1.77). In the second model adjusted for age, physical activity, 
smoking and alcohol consumption, sedentary behavior, body 
mass index, psychological distress, and sex, sleeping < 6 hours 
(OR 0.33; 95% CI 0.19 to 0.59), between 6–7 hours (OR 0.44; 
95% CI 0.25 to 0.75), and > 10 hours (OR 0.48; 95% CI 0.25 to 
0.92) were associated with poor self-rated health. Sleep dura-
tion between 8–10 hours was not significantly associated with 
good self-rated health in the multivariate model (OR 1.59; 95% 
CI 0.69 to 3.69).

DISCUSSION

The main purpose of the current study was to determine the 
associations between sleep duration and self-rated health in 
young adults adjusted for potential covariates.

Our results showed that short sleep duration (< 7 hours) was 
associated with poor self-rated health. Previous findings have 
shown the same associations in the population of adults9,12,14 
and older adults.10 It has been previously established that short 
sleep duration is associated with increased rates of mortality,2,3 
diabetes,4,5 and cardiovascular diseases.6–8 A study from Step-
toe et al. showed the same results, where sleeping < 6 hours 
and 6–7 hours was associated with poor self-rated health.16 
Short sleep duration is associated with increased daytime 
fatigue,31 impaired mood and cognitive functioning,10 and 

adverse physiological changes.2–8 Also, individuals with poorer 
self-rated health could be more likely to experience disturbed 
and short sleep or are less accurate in estimating their sleep 
duration.10 Findings from one recent study conducted with 
United States adolescents have shown that sleep duration has 
decreased over the past 20 years,32 which may be attributed 
to increased demands of school, faculty obligations, extracur-
ricular activities,33 and social media.34

Next, results from the univariate model showed positive as-
sociation between self-rated health and sleeping 8–10 hours. 
The National Sleep Foundation recommends 8–10 hours of 
sleep per night for adolescents and young adults in order to 
maximize overall health and well-being.35 Also, both longitu-
dinal and cross-sectional studies conducted with children and 
adolescents have reported that longer sleep duration is associ-
ated with better emotional regulation.36–38 Moreover, one previ-
ous study has shown that increased levels of total sleep predict 
a lower likelihood of past-month cigarette and marijuana use 
at 2-year follow-up.37 The authors concluded that developing 
good sleeping habits in childhood and adolescence may keep 
youth away from engaging in substance use and misuse. In 
clinical practice, more detailed information on sleep behavior 
may serve as a screening tool for substance use among youth.37 
In general, long sleep duration cannot be assessed as a risk 
factor or independent factor without taking into account other 
potential covariates, such as mental or sleeping problems.39 

Table 2—Odds ratios for good self-rated health of the study participants (n = 689).

Study Variables
Model 1 a

OR (95% CI) P Value
Model 2 b

OR (95% CI) P Value
Sleep duration

< 6 h 0.20 (0.08 to 0.48)  < .001 0.33 (0.19 to 0.59)  < .001
6–7 h 0.43 (0.26 to 0.69)  < .001 0.44 (0.25 to 0.75)  < .001
7–8 h Ref. Ref.
8–10 h 1.66 (1.07 to 2.58) .024 1.59 (0.69 to 3.69 .275
> 10 h 0.91 (0.47 to 1.77) .780 0.48 (0.25 to 0.92) .028

Age 0.72 (0.65 to 0.79)  < .001
Physical activity

Insufficiently active Ref.
Sufficiently active 1.72 (1.15 to 2.58) .009

Smoking status 0.84 (0.80 to 0.89)  < .001
Alcohol consumption 0.93 (0.90 to 0.97) .002
Sedentary behavior

≤ 4 h/day Ref.
> 4 h/day 0.43 (0.28 to 0.66)  < .001

Psychological distress
Low Ref.
High 0.51 (0.34 to 0.78) .002

Body mass index 0.35 (0.23 to 0.54)  < .001
Sex

Male Ref.
Female 1.20 (0.77 to 1.87) .414

a = Model 1: associations between sleep duration and self-rated health. b = Model 2: associations between sleep duration and self-rated health adjusted for 
age, physical activity, smoking and alcohol consumption, sedentary behavior, psychological distress, body mass index, and sex. CI = confidence intervals, 
OR = odds ratio.
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Positive association between sleeping 8–10 hours and self-
rated health may be explained by the fact that children and 
youth often sleep longer than other age groups.16 This is an in-
dicator that sleeping more than the recommended 7–8 hours is 
not a sign of pathology.40

Results from our study showed that long sleep duration 
(> 10 hours of sleep) was associated with poor self-rated 
health. Studies conducted on adults and older adults have 
shown the same associations.9–15 However, a study from Step-
toe et al. showed no significant association between self-rated 
health and long sleep duration (> 10 hours).16 The authors ex-
plained that the absence of association was not a consequence 
of using self-rated health as the dependent variable, because 
their findings showed clear associations between short sleep 
duration and poor self-rated health. The presence of the as-
sociation in our study might be explained by the fact that we 
used a more homogenous sample (aged between 17–24 years). 
Also, we included a sample of participants from 2 departments 
and our results cannot be generated in other young adults at-
tending different departments and studying for professions that 
are probably more stressful, such as a medical doctor. More-
over, we obtained the data from December 2016 to February 
2017. In Croatia the schedule of midterm examinations starts 
in January/February. Previous findings have reported that po-
tential covariates that might influence poor mental health are 
academic overload, stressful way of life, pressure to succeed, 
competition, and uncertainty about the future.41,42 It is possible 
that because of the examinations and studying period, students 
in our study experienced more emotional and behavioral prob-
lems and were dealing with a large amount of stress. Because 
psychological distress is associated with long sleep duration,23 
a midterm examination schedule might serve as a stressful 
mediator between long sleep duration and mental health prob-
lems. Studies from Kim et al. and Shankar et al. showed a U-
shaped association between the sleep duration and self-rated 
health; that is, both short and long sleep duration were associ-
ated with poor self-rated health in general population.9,13 As 
stated before, long sleep duration may be a marker of undiag-
nosed medical conditions that may affect subjective health,13 
such as sleep apnea.43

Our study has several limitations. First, because of a cross-
sectional design, we cannot exclude the possibility of reverse 
causality; that is, poor self-rated health led to a short sleep du-
ration in our sample. However, we adjusted for psychological 
distress, where participants with higher psychological distress 
would report short sleep duration and psychological distress 
could affect their self-rated health. Second, we used a subjec-
tive measure to assess sleep duration and self-rated health. Fu-
ture studies should include objective measures for assessing 
sleep.44 Third, we selected a sample of students from 2 depart-
ments. Unfortunately, we cannot generalize our results to the 
entire population of young adults, because we did not take into 
account students from other departments and studying for dif-
ferent professions. Fourth, we did not adjust for potential sleep-
ing problems (eg, sleep apnea), because one previous study 
showed that long sleep duration cannot be assessed as a risk 
factor or independent factor without taking into account other 
potential covariates such as mental or sleeping problems.39

In conclusion, we found that both short (< 7 hours) and long 
(> 10 hours) sleep duration were associated with poor self-
rated health after adjusting for numerous covariates compared 
to 7–8 hours of sleep (referent value). To the best of our knowl-
edge, this is the first study that shows the association between 
the both short and long sleep duration and self-rated health in 
young adults. Health professionals should pay more attention to 
young adults who have both short and long periods of sleep in 
order to prevent health problems and potential acute or chronic 
diseases. Also, special interventions and policies that leverage 
sleep duration might serve as an avenue for health promotion 
in young adults.
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CI, confidence intervals 
OR, odds ratio
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