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Mini Review
There is a dramatic increase of obesity in last four decades, it is well known that the 

reason for this increase is a change in feeding behaviour of the population, high-calorie food 
intake and reduction in physical activity. This is an enormous change in obesity rates in a 
relatively short period and there was one missing predisposing factor that was overlooked 
until today. Sleep-related disorders such as poor-quality sleep reduced duration of sleep 
and sleep-related breathing disorders. While the sleep-related breathing disorders are a 
predisposing factor for obesity, obesity itself causes an increase in Obstructive Sleep Apnea 
(OSA) disorders. Obesity is one of the most important independent risk factors for sleep 
obstructive apnea OSA Prevalence of obstructive sleep apnea in the general population 
rates vary but average at ≥5 events/h Apnea-Hypopnea Index (AHI), the overall population 
prevalence ranged from 9% to 38% and was higher in men [1]. The prevalence of OSA in 
the non-obese population under 50 years of age is between 1-4%. With obesity, this rate 
increases to 30-40%. And 50-98% in morbidly obese patients [2-4]. Total body weight, BMI 
and fat distribution are highly correlated with OSA. Every 10kg increase in weight increases 
the OSA by twice. During sleep in obese patients the posterior movement of the tongue root in 
the upper respiratory tract, these patients have extrinsic narrowing of the area surrounding 
collapsible region of the pharynx and regional soft tissue enlargement can cause narrowing 
of restrictive airways during the night and in reduced upper airway size secondary to mass 
effect of the large abdomen on the chest wall, diaphragm and tracheal traction. Observational 
studies have illustrated that the prevalence of OSA is over 30% among hypertension patients 
and nearly 80 % among resistant hypertensive patients [5]. Hou’s meta-analysis demonstrates 
that OSA is related to an increased risk of resistant hypertension, with a stronger association 
among Caucasian populations and male OSA patients. OSA participants had an extra 1.842 
–fold risk for resistant hypertension prevalence compared to non-OSA participants. Mild, 
moderate and severe OSA is associated with essential hypertension [6]. It is well known 
that OSA induces intermittent hypoxemia causes oxidative stress, leading to dysfunction 
of vascular endothelium. Meanwhile, the excessive outflow of sympathetic vasoconstrictor 
together with diminished nitric oxide bioavailability plays a role in blood pressure elevation. 
During the episodes of OSA up-regulate sympathetic excitation which acts on the chemoreflex 
and may consequently result in hypertension. In clinical observations, sympathetic nervous 
activity, reflected by 24–hour urinary catecholamine excretion, is increased in individuals 
with sleep-disordered breathing [7]. One of the possible mechanisms of obesity causing OSAS 
is leptin as a neurohormone is linked to obesity and OSAS, however obese and patients with 
OSAS independently have leptin resistance, sleep deprivation causing reduced leptin activity 
resulting in increased appetite [8]. Treatment of OSA with CPAP has resulted in decreased 
hormonal levels of leptin and grelin [9].

Abstract 

There is growing evidence for possible impact of sleep disorders in obesity. The contribution of sleep 
disorders to obesity tends to increase, shortening sleep times in modern industrialized life habits is 
main reason for this problem to rise. The metabolic effects of sleep disorders are wide ranged, and we 
discussed the effects of sleep on obesity.
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Sleep quality and sleep duration are an important and 
independent factor alone for evaluation. There is scientific research 
of self-reporting sleep duration in the last two decades in which 
are enormous reducing in sleep duration of modern industrialized 
populations [10]. Sleep deprivation effects in hormones such as 
Leptin and Ghrelin have shown that reduction in sleep amounts in 
completely healthy individuals even in routine eating habits in very 
short time had to reduce the effect in serum levels of leptin and 
increasing of serum ghrelin [11]. The subject that participated in 
this study showed grater hunger, especially to carbohydrate food. 
Here is important to mention that sleep deprivation did not trigger 
enormous energy cost as would be expected the same energy 
amounts were spent in sleep non-restricted group and this was 
confirmed with a calorimeter. Sleep duration is an important impact 
factor for obesity. The impact of sleep duration on obesity has been 
more evident lately. Short sleep duration triggers obesity. There are 
quite complex mechanisms of how sleep duration is contributing to 
obesity formation [12]. Obesity can also contribute to the formation 
of restless legs syndrome both overall and abdominal adiposity 
are associated with increased likelihoods of having Restless Legs 
Syndrome (RLS) [13,14]. The exact mechanism by which obesity 
causes (RLS) is unknown.

References
1. Hukins C (2010) Mallampati class is not useful in the clinical assessment 

of sleep clinic patients. J Clin Sleep Med 6(6): 545-549.

2. Schwartz AR, Patil SP, Laffan AM, Polotsky V, Schneider H, et al. (2008) 
Obesity and obstructive sleep apnea: pathogenic mechanisms and 
therapeutic approaches. Proc Am Thorac Soc 5(2): 185-192.

3. Pillar G, Shehadeh N (2008) Abdominal fat and sleep apnea: the chicken 
or the egg? Diabetes Care 31(Suppl 2): S303-S309.

4. Resta O, Bonfitto P, Sabato R, De Pergola G, Barbaro MP (2004) 
Prevalence of obstructive sleep apnoea in a sample of obese women: 
effect of menopause. Diabetes Nutr Metab 17(5): 296-303.

5. Muxfeldt ES, Margallo V, Costa LM, Guimarães G, Cavalcante AH, et al. 
(2015) Effects of continuous positive airway pressure treatment on 
clinic and ambulatory blood pressures in patients with obstructive 
sleep apnea and resistant hypertension: A randomized controlled trial. 
Hypertension 65(4): 736-742. 

6. Hou H, Zhao Y, Yu W, Dong H, Xue X, et al. (2018) Association of 
obstructive sleep apnea with hypertension: A systematic review and 
meta-analysis. J Glob Health 8(1): 010405. 

7. Zhang J, Ma RC, Kong AP, So WY, Li AM, et al. (2011) Relationship of sleep 
quantity and quality with 24-hour urinary catecholamines and salivary 
awakening cortisol in healthy middle-aged adults. Sleep 34(2): 225-233. 

8. Young T, Peppard PE, Gottlieb DJ (2002) Epidemiology of obstructive 
sleep apnea: A population health perspective. Am J Respir Crit Care Med 
165(9): 1217-1239. 

9. Harsch IA, Konturek PC, Koebnick C, Kuehnlein PP, Fuchs FS, et al. (2003) 
Leptin and ghrelin levels in patients with obstructive sleep apnoea: 
effect of CPAP treatment. Eur Respir J 22(2): 251-257.

10.  McAllister EJ, Dhurandhar NV, Keith SW, Aronne LJ, Barger J, et al. 
(2009) Ten putative contributors to the obesity epidemic. Crit Rev Food 
Sci Nutr 49: 868-913.

11.  Spiegel K, Leproult R, Lhermite-BM, Copinschi G, Penev PD, et al. 
(2004) Leptin levels are dependent on sleep duration: relationships 
with sympathovagal balance, carbohydrate regulation, cortisol, and 
thyrotropin. J Clin Endocrinol Metab 89(11): 5762-5771. 

12.  Beccuti G, Pannain S (2011) Sleep and obesity. Curr Opin Clin Nutr 
Metab Care 14(4): 402-412. 

13.  Gao X, Schwarzschild MA, Wang H, Ascherio A (2009) Obesity and 
restless legs syndrome in men and women. Neurology Apr 72(14): 
1255-1261. 

14.  Lin S, Zhang H, Gao T, Zhong F, Sun Y, et al. (2018) The association 
between obesity and restless legs syndrome: A systemic review and 
meta-analysis of observational studies. J Affect Disord 235: 384-391.

https://pubmed.ncbi.nlm.nih.gov/21206744/
https://pubmed.ncbi.nlm.nih.gov/21206744/
https://pubmed.ncbi.nlm.nih.gov/18250211/
https://pubmed.ncbi.nlm.nih.gov/18250211/
https://pubmed.ncbi.nlm.nih.gov/18250211/
https://pubmed.ncbi.nlm.nih.gov/18227501/
https://pubmed.ncbi.nlm.nih.gov/18227501/
https://pubmed.ncbi.nlm.nih.gov/16295052/
https://pubmed.ncbi.nlm.nih.gov/16295052/
https://pubmed.ncbi.nlm.nih.gov/16295052/
https://pubmed.ncbi.nlm.nih.gov/25601933/
https://pubmed.ncbi.nlm.nih.gov/25601933/
https://pubmed.ncbi.nlm.nih.gov/25601933/
https://pubmed.ncbi.nlm.nih.gov/25601933/
https://pubmed.ncbi.nlm.nih.gov/25601933/
https://pubmed.ncbi.nlm.nih.gov/29497502/
https://pubmed.ncbi.nlm.nih.gov/29497502/
https://pubmed.ncbi.nlm.nih.gov/29497502/
https://pubmed.ncbi.nlm.nih.gov/21286244/
https://pubmed.ncbi.nlm.nih.gov/21286244/
https://pubmed.ncbi.nlm.nih.gov/21286244/
https://pubmed.ncbi.nlm.nih.gov/11991871/
https://pubmed.ncbi.nlm.nih.gov/11991871/
https://pubmed.ncbi.nlm.nih.gov/11991871/
https://pubmed.ncbi.nlm.nih.gov/12952256/
https://pubmed.ncbi.nlm.nih.gov/12952256/
https://pubmed.ncbi.nlm.nih.gov/12952256/
https://pubmed.ncbi.nlm.nih.gov/19960394/
https://pubmed.ncbi.nlm.nih.gov/19960394/
https://pubmed.ncbi.nlm.nih.gov/19960394/
https://pubmed.ncbi.nlm.nih.gov/15531540/
https://pubmed.ncbi.nlm.nih.gov/15531540/
https://pubmed.ncbi.nlm.nih.gov/15531540/
https://pubmed.ncbi.nlm.nih.gov/15531540/
https://pubmed.ncbi.nlm.nih.gov/21659802/
https://pubmed.ncbi.nlm.nih.gov/21659802/
https://pubmed.ncbi.nlm.nih.gov/19349606/
https://pubmed.ncbi.nlm.nih.gov/19349606/
https://pubmed.ncbi.nlm.nih.gov/19349606/
https://pubmed.ncbi.nlm.nih.gov/29674254/
https://pubmed.ncbi.nlm.nih.gov/29674254/
https://pubmed.ncbi.nlm.nih.gov/29674254/

