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Introduction and objectives. Obesity is a public health issue, with increasing prevalence and incidence all over the world. Diet and ex-
ercise applied in obesity treatment are not always as effective as expected, as there are many other determining factors which can lead to
obesity. One of these modifiable factors seem to be sleep disorder. The objective of our study was to test the positive association between
the presence of sleep disorder and increased body mass index (BMI). Material and method. 84 patients were screened in a descriptive
cross-sectional study. Each patient completed the adjusted 7 items University of Toronto Sleep Assessment Questionnaire (SAQ©). Each
affirmative answer was accounted 1 point. The total score was calculated. Mild sleep disorder was considered at 4-5 points, severe sleep
disorder at 6 - 7 points. Body mass index (BMI) was calculated for each patient by the formula weight (Kg)/squared height (m2). We considered
increased BMI values greater than 25 kg/m2. The association between the sleep disorder and increased BMI was statistically tested. Results.
We interviewed 84 patients, 32 (38%) men (average age 54 +/- 6.63) and 52 (62%) women (average age 50 +/- 5.26). Mild sleep disorder
was present in 36 patients, and severe sleep disorder in 25 patients. We noticed association between sleep disorder and increased BMI
(p=0.0064, RR=2.925, 95% CI 1.16-7.36). We observed the risk for increased BMI dependent on the sleep disorder severity. Conclusions.
Sleep disorder is a potentially modifiable risk factor which can be included in obesity therapeutic approach and management. Early diagnosis

and treatment of sleep disorder is important in obesity prevention.
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Introduction and objectives

Sleep disorder, especially short duration of sleep and modi-
fication in sleep quality, can result in neurocognitive and
hormonal changes that influence health status of the af-
fected individuals. A large number of comparative studies
demonstrated that in concert with modifications in sleep
duration and quality there has been an increase in the prev-
alence of obesity [1]. Obesity and overweight, expressed
by increased body mass index (BMI) are public health is-
sues, with increasing prevalence and incidence all over the
world. Obesity also represents an important risk for other
diseases [1,2]. Although obesity seem to be the result of
excessive consumption of calories combined with insuf-
ficient or lack of physical activity, there are several other
determining factors contributing to excessive adiposity [3].
One of these factors seem to be sleep disorder, the modi-
fications in sleep duration and quality being associated
with an increase in adiposity and body weight [4]. Diet
and exercise applied in obesity treatment are not always
as effective as expected, as there are many other determin-
ing factors which can lead to obesity. Several studies have
tested the association between sleep disorder and obesity,
and most of these studies demonstrated the association be-
tween short sleep duration and increased body mass index,
although some of them claimed that this association is not

* Correspondence to: loan Tilea
E-mail: ioan.tilea@umftgm.ro

very significant in adults and older adults [5]. According
to other studies, modification in sleep duration is associat-
ed not only to increased body mass index but to increased
waist circumference. These findings have proven that short
sleepers are more likely to be obese and have abdominal
adiposity, and this morbid association does not depend on
gender, age or ethnicity [6].

Research prove that an adequate sleep duration and
quality plays an important role in weight management and
decreasing the risk of metabolic disorders. Both sleep qual-
ity and normal weight are important for short and long-
term health. Therefore, lifestyle assessment in any over-
weight or obese patient must include sleep evaluation as
restoring normal sleep can improve diet and exercise results
in obese patients [4,6].

The objective of our study was to test the positive associ-
ation between the presence of sleep disorder and increased
body mass index (BMI).

Material and method

84 patients, aged 18 to 65 years old, were screened in a
descriptive cross-sectional study. The main objective of the
study was to test the positive association between the pres-
ence of sleep disorder and increased body mass index. The
presence of sleep apnea, decompensated chronic diseases
and working night shifts were sample exclusion criteria.
For this study we considered the most prevalent sleep dis-
order characterized by criteria that could be assessed with
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a standardized sleep questionnaire. These criteria were:
difficulties to fall asleep, shortness in sleep duration, the
quality of sleep (repeated awakenings, restless sleep and/or
presence of nightmares, earlier awakening, tiredness dur-
ing the day) and sleep inductors drugs addiction. To assess
these criteria each patient completed the adjusted 7 items
University of Toronto Sleep Assessment Questionnaire
(SAQ) (Appendix). Each affirmative answer was accounted
1 point. The total score of each completed questionnaire
was calculated. We considered mild sleep disorder present
at a score of 4-5 points, respectively severe sleep disorder
was considered at 6-7 points. Body mass index (BMI) was
calculated for each patient by the formula weight (Kg)/
squared height (m?). We considered increased BMI values
greater than 25 kg/m?. The association between the sleep
disorder and increased BMI was statistically tested using
Chi square Fischer exact test.

Results

We interviewed 84 adult patients admitted in a cardiovas-
cular rehabilitation clinic, 32 (38%) men (average age 54
+/-6.63) and 52 (62%) women (average age 50+/-5.26).
Sleep disorder was identified in 61 patients at a score great-
er than or equal to 4 points in SAQ. 36 patients presented
mild sleep disorder (SAQ score 4 or 5) and severe sleep
disorder was present in 25 patients (SAQ score 6 or 7).

According to SAQ answers given by the 61 patients
with sleep disorder we noticed 54 patients with difficul-
ties in falling asleep, 42 patients with sleep duration less
than 5 hours, 37 patients presenting both mentioned sleep
disorder characteristics. There were also 23 patients with
affirmative answers to all 3 questions assessing sleep qual-
ity (frequent awakenings during the night, frequent night-
mares and early awakenings followed by daytime sleepi-
ness). We also mention that in 61 patients identified with
mild or severe sleep disorder 48 found impossible to fall
asleep without medication.

We noticed statistically significant association between
the presence of sleep disorder (SAQ score greater or equal
to 4) and increased BMI (p=0.0064, RR=2.925, 95% CI
1.16-7.36) as shown in table 1.

The association between sleep disorder and increased
BMI was also tested for sleep disorder degrees of severity.
The association between mild sleep disorder (SAQ score
4-5) and increased BMI was present, but not quite statisti-
cally significant (p=0.0482, RR=2.56, 95% CI 0.98-6.69)
as presented in table II.

We found the association between severe form of sleep
disorder (SAQ score 6-7) and increased BMI strongly sta-
tistically significant (p=0.0034, RR=3.45, 95% CI 1.34-
8.89), as presented in Table I1I.

Discussion

University of Toronto SAQ), initially designed to identify
sleep disorder alone or in relationship with sleep apnea,
has been modified or simplified according to the purpose

Table I. Overall association between sleep disorder (SAQ score =
4) and increased BMI

SAQ score BMI = 25 Kg/m2 BMI < 25 Kg/m2 Total
Increased (= 4) 31 30 52
Normal (0-3) 4 19 23
Total 35 49 84

p=0.0064, RR 2.92, 95% Cl 1.15-7.36

Table Il. Association between mild sleep disorder (SAQ score 4-5)
and increased BMI

SAQ score BMI = 25 Kg/m2 BMI < 25 Kg/m?2 Total
Mild increased (4-5) 16 20 36
Normal (0-3) 4 19 23
Total 20 39 59

p=0.0482, RR 2.56, 95% CI 0.98 - 6.69

Table lll. Association between severe sleep disorder (SAQ score
6-7) and increased BMI

SAQ score BMI = 25 Kg/m2 BMI < 25 Kg/m2 Total
Severe increased (6-7) 15 10 25
Normal (0-3) 4 19 23
Total 19 29 48

p=0.034, RR 3.45, 95% Cl 1.34 - 8.89

of several studies proving the association between sleep dis-
orders and other co-morbidities [5-7]. Our study did not
take into account the presence of sleep apnea and restless
legs syndrome, therefore we used the adjusted 7 items SAQ
in order to estimate sleep duration, quality and influence
of sleep medication as main parameters to detect chronic
uncomplicated primary sleep disorder and its degrees of
severity.

In our interviewed 84 adult patients, 61 (72.6%) were
found with sleep disorder, 25 patients (29.7%) presenting
severe, persistent forms of insomnia. Our results corre-
spond to general European and Northern American adult
population trends [8] with a sleep disorder prevalence situ-
ated between 28 and 31% for the age group of 50 years old
and older [8,9]. Sleep disorder affects approximately 1/3
of adult population annually and seem to be a significant
cause of morbidity and mortality [9]. The prevalence, the
health impact, the morbid associations and management
of sleep disorder tend to be overlooked. This underappre-
ciation and undertreatment of sleep disorder, make this
group of illnesses an increasing health concern [8-11].

According to data presented in table I we found that the
overall association between sleep disorder and increased
BMI is statistically significant (p=0.0064, RR=2.925, 95%
CI 1.16-7.36). Our findings confirm the results of several
other studies that the presence of chronic sleep distur-
bances seem to be an important contributing risk factor
to overweight and obesity onset [4-6,12]. Most of those
studies established the association between sleep disorder
and obesity by taking into account certain parameters like
sleep duration or quality of sleep, only a few of them using
combined data characteristic to sleep disorder [4-6]. Di-
vided by degrees of sleep disorder severity assessed by SAQ
accumulated number of total points, our data showed
there is an association between mild form of sleep disorder
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and increased BMI, but the association is not quite sta-
tistically significant (p=0.0482, RR=2.56, 95% CI 0.98-
6.69). Instead we found strongly significant association
(p=0.0034, RR=3.45, 95% CI 1.34-8.89) between severe
sleep disorder and increased BMI. The association between
the sleep disorder and increased BMI tends to be stronger
for severe forms than in mild forms of disease, suggest-
ing it may depend on sleep disorder severity (number of
characteristic symptoms experienced by individuals during
the same time unit). Considering this, our findings match
other studies testing the association between severe chronic
sleep disorder and obesity, pointing the fact that the more
severe sleep disorder, most likely the patients associate in-
creased BMI [4,5,12-14]. Moreover, some of these studies
were long time surveys which suggest a curvilinear rela-
tionship between sleep disorder and obesity [12-14]. Many
researches confirm that the most frequent characteristic of
sleep disorder leading to obesity is short sleep duration.
These data also match our findings: 42 of 61 patients with
sleep disorder were short sleepers, 54 of 61 experienced
difficulties in falling asleep, and only 23 of 61 patients ex-
perienced symptoms characteristic to sleep quality altera-
tion [5,15-17]. Several studies emphasize the fact that the
earlier onset of sleep disturbances, like in childhood or in-
fancy, the more likely the adolescents or young adults are
exposed to obesity [17-20]. The idea generated by these
studies suggest more prospective surveys are required on
larger number of younger patients and on children in order
to early identify and correct sleep disorder as part of obe-
sity primary prevention program.

Appendix: Sleep Assessment Questionnaire© (SAQ)

Originality of our research is that we used combined
data characteristic to sleep disorder, as SAQ answers con-
cerning both sleep duration and quality were analyzed to-
gether.

Most likely, sleep disorder and increased BMI are asso-
ciated due to neuro-hormonal mechanisms, initially trig-
gered by sleep deprivation [5,9,18,19]. The connections
between the two phenomena, sleep disorder and obesity
expressed by increased BMI, are multiple and yet to be in-
vestigated in furthermore studies.

Conclusions

Sleep disorder is an important and potentially modifiable
risk factor contributing to increased body mass index.
Sleep assessment questionnaires easily adjustable accord-
ing to patients and purposes of studies can be successfully
used to identify uncomplicated primary sleep disorders.
Assessment of sleep disorder presence must be included
in obesity therapeutic approach and management. Early
diagnosis and treatment of sleep disorder is important in
obesity prevention, as an affordable and easy accessible part
of lifestyle changes in overweight and obesity prevention
and treatment management strategy.
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Patient number: I::I Age: I:I Years old Gender “
Provenience: | U | R | School | < 8 grades | 10 grades | 12 grades college | university |
Maitalstatus: [ NM_ | M [ D w_ | Heignt[ ] m weight [ | kg

Waist

PLEASE ANSWER EACH QUESTION BY CHECKING THE ONE ANSWER THAT FITS BEST
At least over the past month, how often have you experienced the following:

YES NO
1 point 0 points

—

. Difficulty falling asleep (does it take longer than 30 minutes)?

2. Sleeping for less than 5 hours?

3. Repeated awakenings (more than 3) during your sleep?

4. Nightmares or agitated sleep?

5. Waking up before you want to (i.e., getting less sleep than you need)?

6. Waking up NOT feeling refreshed or thoroughly rested?

7. Frequently using medication for sleep or nervousness?

Total points

Adapted from SAQ, 1996, H. Moldofsky, A. Cesta, C. Sammut
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