
Excessive daytime sleepnessand cardiometabolic risk factors in children and teenagers with overweight Journal of Human Growth and Development 2013; 23(1): 24-30

– 24 -

EXCESSIVE DAYTIME SLEEPNESSAND CARDIOMETABOLIC RISK
FACTORS IN CHILDREN AND TEENAGERS WITH OVERWEIGHT

Aline Silva Santos Sena1,  Anajás da Silva Cardoso1, Danielle Franklin de Carvalho1,
Jovany Luís Medeiros1, Giselda Félix Coutinho2, Fernanda Cruz de Lira Albuquerque3,

Carla Campos Muniz Medeiros1,3

1 MSs in Public Healthat the State Universityof Paraíba.
2 Department of Physiotherapy, State Universityof Paraíba.
3 Center for Childhood Obesity - Elpídeode Almeida Health Institute -ISEA. R: Vila Nova da Rainha, 147. Centro. CEP: 58.400-220.

Campina Grande/PB, Brasil. Tel. (83) 3310-6356.
Corresponding author: jajas-cardoso@hotmail.com

Suggested citation: Sena ASS, et al. Excessive daytime sleepnessand cardiometabolic risk factors in children and teenagers
with overweight; Journal of Human Growth and Development  2013; 23(1): 24-30
Manuscript submitted Oct 08 2012, accepted for publication Dec 9 2012.

Journal of Human Growth and Development
2013; 23(1): 24-30 ORIGINAL RESEARCH

ABSTRACT

Introduction: Currently, an exacerbated trend for excessive daytime sleepiness in overweight
children and adolescents has been observed. Obesity and sleep disorders have a combined
effect on cardiovascular diseases and diabetes mellitus. The aim of the study was to evaluate
the prevalence of excessive daytime sleepiness and its association with cardiometabolic risk
factors. Method: Cross-sectional study carried out in a public service, which is reference service
for overweight children and adolescents in the period from June 2011 to March 2013 in Campina
Grande / PB. The sample consisted of 140 children and adolescents aged from five to 18 years.
Anthropometry and blood pressure measures were performed and a questionnaire on sleep
habits and Epworth Sleepiness Scale were applied. Laboratory tests were also conducted (lipid
profile, blood glucose levels, insulin, HOMA-IR, glycated hemoglobin, ultrasensitive C-reactive
protein and leptin). Data were analyzed using SPSS software (v.17), through the chi-square
test, ANOVA and Pearson’s correlation, with significance level of 5%. Results: the prevalence of
excessive daytime sleepiness was 19.3% and it was higher among girls. In those with excessive
daytime sleepiness was observed the highest percentage change in LDL levels, HbA1c and CRP-
u, but without statistical significance. Conclusions: the presence of sleepiness were prevalent
in this sample, and those with this condition showed less favorable metabolic results.
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INTRODUC TION

Currently, childhood obesity reaches epidemic
proportions worldwide and is cited as the most
important metabolic disorder in developed and
developing countries, and its prevalence has
increased in recent decades1. Cardiometabolic risk
is defined as a set of modifiable risk factors and
associated with Cardiovascular Diseases (CVD) and
type 2 Diabetes Mellitus (T2DM)2, and overweight
in childhood and adolescence is one of these factors
3, besides having a strong correlation with Sleep
Disorders (SD).

When associated with excessive daytime
sleepiness (EDS) and exercise intolerance, SD
results in higher adiposity4. EDS, increased
propensity to sleep at inappropriate times or
involuntary naps5 can happen due to the short
duration of sleep, being quite common in school
environments by causing attention deficit,

decreased yield and social interaction impairment6.
The gold standard for SD diagnosis is
polysomnography; however, since it is costly and
time consuming, questionnaires and scales have
been used.

The Epworth Sleepiness Scale (ESS) is an
instrument for evaluating subjective and indirect
EDS. It is fast, costless and simple to apply7. In
overweight individuals, EDS is very common and
despite being a symptom rarely mentioned by
children and adolescents8, its prevalence ranges
from 7.8% in children9 to 55.8% in adolescents10,
variation attributed to different methods used11.

The increased propensity to EDS in childhood
and adolescence is due to biological, environmental
and behavioral factors12. However, the biological
mechanisms underlying the different susceptibilities
to early EDS remain unclear and have been
associated with increased levels of cytokines and
pro-inflammatory mediators, such as C-Reactive
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Protein (CRP) and leptin, changes that point to an
inflammatory state and of Insulin Resistance (IR)13

with significant improvement after SD treatment14.
The knowledge of predisposing factors for

obesity is of paramount importance for the
elaboration of public policies, especially when it
comes to sleep habits, a modifiable risk factor. In
the last decade, a large number of studies on EDS
with representative samples of children and
adolescents have been published, although a lack
of data still can be verified. Identifying the
cardiometabolic risk factors in childhood is critical
due to the importance of initiating prevention
strategies and early treatment. Therefore, the
objective of this study is to evaluate the prevalence
of Excessive Daytime Sleepiness and its association
with cardiometabolic risk factors in overweight
children and adolescents.

 

METHODS

Cross-sectional study carried out from June
2011 to March 2012 at the Center for Childhood
Obesity (COI), located at the Elpídeo de Almeida
Health Institute - ISEA, Campina Grande / PB. The
COI is a public reference service for multidisciplinary
treatment of overweight children and adolescentse,
with 390 currently enrolled children and
adolescents.

The sample consisted of all overweight
children and adolescents aged from five to 18 years,
who attended the routine medical appointment on
Fridays during the study period. Patients with
adenotonsillar hypertrophy, cardiopulmonary or
neuromuscular disease, neoplastic and / or liver
disease and under use of medication / drugs
(benzodiazepines or antidepressants,
bronchodilators, corticosteroids, in addiction or
alcoholism) that would interfere with sleep duration
and / or EDS were excluded.

During this period, 190 individuals were
evaluated. Of these, 17 were excluded: 11 did not
meet the age criterion, two for being eutrophic, two
for asthma diagnosis, two for adenoid hypertrophy.
A loss of 33 individuals for non attendance at blood
collection was recorded, and the final sample was
composed of 140 individuals.

Anthropometric parameters: weight, height
and waist circumference (WC) were collected in
duplicate, considering the average of the measures.
For weight, a digital Welmy ® scale with capacity
of 150 kg and accuracy of 0.1 kg was used and for
height, a Tonelli ® stadiometer with accuracy of
0.1 cm was used. At the moment of collection,
subjects were wearing light clothing and barefoot,
following recommendations of the World Health
Organization (WHO)15.

WC was measured with Cardiomed ®
inelastic tape with accuracy of 0.1 cm at the
midpoint between the upper border of the iliac crest
and the last costal margin, with arms positioned

along the body and at the expiratory phase of
respiration. Values   above percentile (P) 90 16 (IDF,
2006) were considered as increased, with
maximum value the cutoff point adopted for adults
of 88 cm and for girls and 102 cm for boys 17. The
nutritional status classification was performed by
Body Mass Index (BMI), calculated by dividing the
weight in kilograms (kg) by the square of height
in meters (m). Overweight or obese individuals
were classified as with excess weight, according
to the CDC criteria18.

Laboratory tests were performed after a 10-
hour fasting period. Total cholesterol (TC), High
Density Lipoprotein (HDL), triglycerides (TG) and
fasting glucose were assessed by enzymatic
colorimetric method in automatic equipment (Model
BioSystems 310), and Low Density Lipoprotein
(LDL) calculated by the Friedewald formula, except
when TG > 400 mg / L.

Insulin was measured by the INSULIN-CT
radioimmunoassay method from CIS Bio
International®, using Abbott ® gamma counter
(intraassay variation coefficient 2.6%). Glycated
hemoglobin (HbA1c) was measured by high-
performance liquid chromatography method - HPLC
(“Gold Standard” Method) and high-sensitivity CRP
(CRP - u) by chemoluminescence using automated
equipment IMMULITE 1000 (Siemens ®), being
excluded from the analysis when CRP-ultrasensitive
(CRP-u) > 10 mg / L, since in these cases, it is
recommended to repeat the exam19. To assess IR,
the Homeostasis Model Assessment was used
(HOMA-IR).

The following cardiometabolic risk factors
were considered: WC above or equal to P90 for sex,
age and race, with a maximum of 88 cm for girls
and 102 cm for boys16,17; TG > 130 mg / dl,
HDL < 45 mg / dl , fasting glucose > 100mg/dl;
Systolic blood pressure (SBP) and / or diastolic blood
pressure (DBP) equal to or above the P95 for sex,
height and age2; HbA1c > 5.7%20; HOMA-IR > 2.5
and CRP-u > 3 mg/l21. To evaluate EDS, ESS score
> 10 confirmed the presence of EDS22.

The population was described through socio-
demographic, anthropometric and clinical
characteristics (sex, age, maternal education,
nutritional status, WC, SBP, DBP), through absolute
and relative frequency, mean and standard
deviation. Statistical analysis, categorizations by
age (children and adolescents), nutritional status
(overweight / obesity and severe obesity) and the
presence or absence of EDS were performed.

To evaluate the association of EDS with
cardiometabolic risk factors, the chi-square and
variance tests were used. The relationship between
cardiometabolic risk factors and the presence or
absence of EDS was measured by the Pearson
correlation. Data were analyzed using SPSS version
17, adopting a significance level of 5%. The study
was approved by the Ethics Research Committee of
the State University of Paraíba (CAEE No.:
0255.0.133.000-11).
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RESULTS

More than half of the sample was female and
had severe obesity. Most were adolescents, with
mean age of 12.6 years (± 3.4, 5.0 to 18.5). The
increased WC was the most frequent

cardiometabolic factor and altered glycemia was the
less present factor. As for sleep, the EDS prevalence
was 19.3% (Table 1).

The EDS prevalence was higher in
adolescents and girls, but no association with these
variables was found. Individuals with EDS showed

the highest changes in LDL, HbA1c and CRP-u
levels; however, none of these associations were
statistically significant. Therefore, there was no
association between EDS and cardiometabolic risk
factors (Table 2).

There was no significant difference between
the mean values   of cardiometabolic risk factors
according to the presence or not of EDS (Table 3).

No correlation was observed between EDS
and cardiometabolic risk factors (Table 4).

Variables N %

Sex Male 62 44,3
Female 78 55,7

Age group Childhood 36 25.7
Adolescence 104 74.3

Maternal education (years) 0 to 8 years 32 23.7
9 to 11 years 27 20.0
Above 12 years 76 56.3

Nutritional status Overweight (P85 < PBMI < P95) 05 3.6
Obesity (P95 < PBMI < P97) 44 31.4
Severe obesity (PBMI > P97) 91 65

WC Altered (PCA > P90) 106 75.7
Normal (PCA < P90) 34 24.3

SBP (mmHg) High (PAS > P95) 13 9.3
Borderline (P90 < PAS < P95) 15 10.7
Normal (PAS < P90) 15 102

DBP (mmHg) High (PAS > P95) 26 18.6
Threshold (P90 < PAS < P95) 37 26.4
Normal (PAS < P90) 77 55.0

TC (mg/dL) Altered (> 170 mg/dL) 55 39.3
Normal (<170 mg/dL) 85 60.7

LDL (mg/dL) Altered (> 130 mg/dL) 15 10.9
Normal (<130 mg/dL) 122 89.1

HDL (mg/dL) Altered (< 45 mg/dL) 116 84.1
Normal (> 45 mg/dL) 22 15.9

TG (mg/dL) Altered (> 130 mg/dL) 65 46.8
Normal (<130 mg/dL) 74 53.2

HbA1c (%) Risk (> 5,7 %) 32 23.0
Normal (< 5,7 %) 107 77.0

Blood glucose (mg/dL) Altered (> 100 mg/dL) 01 0.7
Normal (< 100 mg/dL) 136 99.3

Insulin (mg/dL) Altered (> 15 mg/dL) 35 25.2
Normal (< 15 mg/dL) 104 74.8

IR Present (> 2,5) 50 36.8
Absent (< 2,5) 86 63.2

CRP-u (mg/dL) Altered (> 3 mg/dL) 47 38.5
Normal (< 3 mg/dL) 75 61.5

EDS Present 27 19.3
Absent 113 81.7

BMI-Body Mass Index, WC-Waist Circumference,; SBP-systolic blood pressure, DBP, diastolic blood pressure, TC-
total cholesterol, LDL-Low Density Lipoproteins, HDL-High Density Lipoproteins, TG- triglycerides, HbA1c- Glycated
Hemoglobin; IR-Insulin Resistance, CRP-u - ultrasensitive C-Reactive Protein.

Table 1: Characteristics of the sample according to gender, age group, maternal education, nutritional
status, WC, SBP, DBP, TC, LDL, HDL, TG, HbA1c, Glucose, insulin, RI, CRP-u, sleep duration and EDS in
overweight children and adolescents, Campina Grande / PB, 2011-2012 (n = 140)
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EDS EDS
Variables Present Absent RP (IC 95%) p

n (%) n (%)

Sex Male 09 (14,5) 53 (85,5) 0,57 (0,23-1,37) 0,202
Female 18 (23,1) 60 (76,9)

Age group Childhood 06 (16,7) 30 (83,3) 0,79 (0,29-2,15) 0,644
Adolescence 21 (20,2) 83 (79,8)

PBMI PBMI > P97 18 (19,8) 73 (80,2) 1,09 (0,45-2,67) 0,840
PBMI < P97 08 (18,2) 36 (81,8)

WC Alterada 19 (17,9) 87 (82,1) 0,71(0,28-1,81) 0,471
Normal 08 (23,5) 26 (76,5)

SBP PAS > P95 02(15,4) 11(84,6) 0,74 (0,15-3,56) 1,00
PAS < P95 25(19,7) 102(80,3)

DBP PAD > P95 02(7,7) 24(93,4) 0,30 (0,67-1,34) 0,970
PAD < P95 25(21,9) 89(78,1)

TC > 170 mg/dL 08 (14,5) 47 (85,5) 0,59 (0,24-1,47) 0,253
< 170 mg/dL 19 (22,4) 66 (77,6)

LDL > 130 mg/dL 3  (20,0) 12 (80,0) 1.07 (0,28-4,13) 1,000
< 130 mg/dL 23 (18,9) 99 (81,1)

HDL > 45 mg/dL 22 (19,0) 94 (81,0) 1,00 (0,31-3,28) 1,000
< 45 mg/dL 04 (18,2) 18 (81,8)

TG > 130 mg/dL 12 (18,5) 53 (81,5) 0,89 (0,38-2,07) 0,790
< 130 mg/dL 15 (20,3) 59 (79,7)

HbA1c > 5,7 % 05 (15,6) 27 (84,4) 0,72 (0,25-2,1) 0,550
< 5,7 % 22 (20,4) 86(79,6)

Insulin > 15mg/dL 7 (20,0) 28 (80,0) 1,05 (0,40-2,75) 0,921
< 15mg/dL 20 (19,2) 84 (80,8)

Blood Glucose > 100 mg/dL 0 (0) 1 (100,0) – –
< 100 mg/dL 25 (18,4) 111 (81,6)

HOMA-IR > 2,5 09 (18,0) 41 (82,0) 0,96 (0,39-2,37) 0,930
< 2,5 16 (18,6) 70 (81,4)

CRP-u > 3 mg/dL 10 (20,8) 38 (78,2) 1,26 (0,50-3,14) 0,62
< 3 mg/dL 13 (17,3) 62 (82,7)

PBMI-percentile of Body Mass Index, WC-Waist Circumference, SBP-systolic blood pressure, DBP, diastolic blood pressure,
TC-total cholesterol, LDL-Low Density Lipoproteins, HDL- High Density Lipoproteins, TG- triglycerides, HbA1c- Glycated
Hemoglobin; IR-Insulin Resistance, CRP-u - ultrasensitive C-Reactive Protein; EDS- Excessive Daytime Sleepiness.
* Fisher test.

Table 2: Distribution of cardiometabolic risk factors according to EDS in overweight children and adolescents,
Campina Grande-PB, 2011-2012 (n = 140)

EDS Present M (SD) EDS - Absent M (SD) p

Age 12,51 (±3,70) 12,54 (±3,37) 0,967
BMI 30,39 (±6,35) 29,64 (±5,90) 0,558
WC 90,01 (±15,70) 89,15 (±12,10) 0,756
SBP 108,35 (±12,32) 109,42 (±11,90) 0,678
DBP 71,78 (±9,51) 73,57 (±8,97) 0,358
CT 159,00 (±32,79) 160,13 (±31,56) 0,868

LDL 93,77 (±29,59) 96,42 (±29,97) 0,684
HDL 36,62 (±11,09) 36,88 (±9,54) 0,901
TG 128,93 (±64,95) 140,33 (±83,16) 0,507

HbA1c 5,39 (±0,27) 5,36 (±0,34) 0,684
Blood Glucose 81,00 (±6,16) 80,63 (±8,03) 0,831

Insulin 11,22 (±10,12) 11,75 (±10,89) 0,818
HOMA-IR 2,41 (±2,18) 2,33 (±2,13) 0,854

CRP-u 3,36 (±2,32) 2,60 (±2,10) 0,127
Leptin 35,14 (±15,37) 30,94 (±13,45) 0,160

BMI- Body Mass Index, WC-Waist Circumference, SBP-systolic blood pressure, DBP, diastolic blood pressure, TC - total
cholesterol, LDL-Low Density Lipoproteins, HDL- High Density Lipoproteins, TG - triglycerides, HbA1c - Glycated
Hemoglobin; IR-Insulin Resistance, CRP-u - ultrasensitive C-Reactive Protein; EDS - Excessive Daytime Sleepiness.

Table 3: Distribution of mean cardiometabolic risk factors according to EDS in overweight children and
adolescents, Campina Grande-PB, 2011-2012 (n = 140)
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Variables Age BMI WC SBP DBP TC LDL HDL TG Blood Gluc. Insulin HOMA IR PCR-u Leptin HbA1c
– – – – – –SDE (r) 0,045 0,035 0,040 0,118 0,086 0,089 0,085 0,005 0,052 0,055 - 0,045 - 0,020 - 0,016 - 0,059 - 0,013

p bicaudal 0,597 0,79 0,636 0,163 0,313 0,297 0,325 0,954 0,546 0,522 0,602 0,820 0,859 0,494 0,880

BMI - Body Mass Index, WC - Waist Circumference, SBP-systolic blood pressure, DBP - diastolic, blood pressure,
TC - total cholesterol, LDL - Low Density Lipoproteins, HDL - High Density Lipoproteins, TG - triglycerides,
HbA1c - Glycated Hemoglobin; IR - Insulin Resistance, CRP - u - ultrasensitive C - Reactive Protein; EDS - Excessive
Daytime Sleepiness

Table 04: Pearson correlationcoefficient values between EDSandcardiometabolic risk factorsin  overweight
childrenand  adolescents, CampinaGrande-PB, 2011-2012

DISCUSSION

Excess weight in childhood is cited as a strong
predictor of EDS and sleepiness can be one of the
signs of this alteration23. In this study, sleepiness
was present in almost ¼ of the population studied.

The prevalence found was lower than that
reported by Souza et al.10 (55.8%) in pre-college
preparatory course adolescents much higher than
that verified by Petry et al9 (7.8%) in children and
adolescents from public schools, both in Brazilian
samples. These studies used the ESS for EDS
diagnosis. The wide variation in prevalence rates
may be justified by the subjectivity of this
instrument, lack of standard evaluation techniques,
different situations to which individuals were
submitted as well as different nutritional status of
the population evaluated13,23.

The high prevalence found in this study
among adolescents may be due to the fact that EDS
is relatively rarely diagnosed in children, since it
depends on the perception of their caregivers, who
rarely describe such symptoms spontaneously, and
its prevalence ranges from 7 % to 49 %24. In adoles-
cents, the EDS prevalence found by Pereira, Teixeira
and Louzada25, after a systematic review of 23 cross-
sectional studies ranged from 7.8% 9 to 55.8%10,
both in Brazilian samples, and the ESS was the most
used scale.

The cause of EDS in adolescents is
multifactorial, but there may be a delay in the
bedtime in the biological configuration, with a
tendency to sleep late and wake up late, which
cannot be accomplished within the academic
calendar, resulting in a sleep debt accumulation26.

The average sleep duration was 8.54 hours
(± 1.74; 5.0 to 11.5). Currently, studies have not
allowed identifying a cutoff point for an ideal number
of hours of sleep as a protective measure of EDS,
and less than nine hours of sleep was a factor
associated with high EDS levels27. Perez-Chada et
al.28 assessed Argentinean adolescents aged 10 to
15 years and concluded that adolescents need more
than eight hours of sleep per night, but due to life
style adopted, they have shorter sleep than needed
and are at high risk for Sleep Disordered Breathing
(SDB) and EDS.

Girls had higher mean in ESS scores, having
already shown this association with EDS in other

studies25,29. In the absence of SD, obesity may be
associated and contribute to the EDS screening,
although it is unclear whether this alters the
frequency of daytime symptoms23.

In the present study, overweight adolescents
had no association of cardiometabolic risk factors
with EDS; however, when sleepiness was present,
higher mean blood glucose and HbA1c were
identified. Redline et al.30 found that obese
adolescents with SD were seven times more likely
to have metabolic alterations and this varied with
sleep efficiency and SD frequency. Da Cunha, Zanetti
and Hass31 found that those with poor sleep quality
had T2DM and HbA1c greater than 7%.

According to Nakra et al.32, DS treatment in
children and adolescents have an impact on
metabolic disorders, with an improvement in mean
CRP, fasting glucose, insulin and insulin sensitivity,
as well as a significant decrease in nighttime leptin.

In the presence of EDS, higher SBP and
HOMA-IR were observed. Redline et al.30 in a sample
aged eight to 16 years identified association
between SD and SBP and DBP levels, and
hypertension, arrhythmias and CVD were reported
as the main consequences of SDB33. According to
O’brien and Gozal34, increased blood pressure, and
insulin resistance are due to sympathetic activation,
activated by insulin and leptin.

In this sample, no correlation between EDS
and of leptin and CRP levels, inflammatory
mediators, was found, unlike other studies that
found: increased leptin levels due to a resistance
to this hormone35,36 in pre-pubescent obese children
and adolescents and correlation of leptin levels with
the SD levels37.

Obesity is currently described as a low level
of systemic inflammatory disorder38 and the same
concept applies to SDB and SDE that have been
associated with increased levels of mediators
inflamatórios39,40. Therefore, it is plausible that the
coexistence of overweight and EDS amplify the
inflammatory response associated with each of
these conditions, resulting in the release of these
mediators.

Unlike this study, Tauman et al.41 assessed
children aged from 3 to 18 years and found a
positive association of CRP with EDS and the SDB
level, allowing the use of this biomarker in SD. The
mechanism involved in the increased CRP is via
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episodic hypoxia and excitation after nocturnal
awakenings may trigger endothelial dysfunction and
systemic inflammation by mechanisms not yet
defined 42.

A recent study 13 reported in children and
adolescents, overweight is associated with EDS,
regardless of the presence of SD, which is mediated
by increased circulating levels of cytokines, resulting
from obesity 38.

SD, besides compromising the sleep quality,
has variable impact on the vigil quality. EDS is the
main complaint of individuals with SD and the lack
of prevalence data, incidences and associated
factors were identified, especially in Brazilian
populations. Epidemiological studies with
instruments with greater reproducibility for
measuring the problem are necessary to allow
comparison between different results, which is a
methodological limitation.

This study is a pioneer in Brazil, since it
increases the SD approach and cardiometabolic
risk factors resulting from excess weight; however,
it does not allow identifying a causal relationship,
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