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ABSTRACT 
Background: The literature surrounding sleep-disordered 
breathing (SDB) and its association with cognitive function and 
impairment reveals a multifaceted relationship that spans across 
various age groups and health conditions. Literature Review: 
Expanding on this, (McMillan & J. Morrell, 2016) noted a 
significant prevalence of SDB in older adults, estimating rates 
between 20% and 40%. The implications of SDB in this 
demographic are particularly critical, as they may differ from 
those observed in younger populations, necessitating tailored 
approaches to diagnosis and treatment. Furthermore, (Robert 
Ott et al., 2017) drew connections between SDB and 
cerebrovascular diseases, emphasizing the need for systematic 
screening in at-risk populations, particularly as SDB disrupts 
sleep architecture and leads to cognitive decline. The interplay 
between behavioral and psychiatric issues and cognitive deficits 
in children with SDB was explored by (L. Smith et al., 2017), 
who found that behavioral problems could exacerbate cognitive 
impairments. This suggests a holistic approach is necessary in 
addressing the cognitive challenges faced by children with 
SDB. Similarly, (Janssens et al., 2018) examined cognitive 
impairment in the elderly, particularly in those with 
Alzheimer’s disease (AD), drawing attention to the potential 
exacerbation of cognitive decline by SDB. Conclusion: In 
conclusion, the body of literature underscores a complex 
interplay between SDB, cognitive function, and various health 
risks across different populations. The findings emphasize the 
need for continued research to elucidate the mechanisms 
underlying these relationships and to develop effective 
interventions that address both the physiological and 
psychological aspects of SDB. 
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INTRODUCTION 

 The literature surrounding the association of sleep-disordered breathing 

(SDB) with cognitive function and the risk of cognitive impairment has expanded 

significantly over the past decade, revealing a complex interplay between sleep 

disturbances, cognitive deficits, and various health outcomes. The foundational 

work by (J Kohler et al., 2010) established the necessity for rigorous evaluation 

guidelines in the context of SDB in children. Their findings highlighted a specific 

pattern of cognitive impairment, particularly in attention, executive functioning, 

memory, and psychomotor skills, while global intelligence remained relatively 

unaffected. This critical examination of the child-focused literature underscored the 

importance of establishing clear diagnostic criteria to better understand the 

neurocognitive challenges posed by SDB. 

 Building on this foundation, (McMillan & J. Morrell, 2016) explored the 

prevalence and consequences of SDB in the elderly, identifying a significant 

increase in SDB among older populations. Their research emphasized that the 

clinical implications of SDB in older adults might differ from those observed in 

younger individuals, indicating a need for tailored approaches to diagnosis and 

treatment in this demographic. The authors noted that the prevalence of SDB in 

older individuals could range from 20% to 40%, raising important questions about 

the mechanisms and clinical significance of SDB-related cognitive decline in aging 

populations. 

 In a broader context, (Robert Ott et al., 2017) examined the relationship 

between SDB and cerebrovascular diseases, highlighting the alarming rise in SDB 

prevalence due to obesity and aging. They argued for systematic screening in at-

risk populations, considering the long-term adverse effects of SDB on cognitive 

functioning and overall health. Their work suggests that SDB disrupts sleep 

architecture, leading to excessive daytime sleepiness and impaired cognitive 

performance, thus reinforcing the need for awareness and intervention. 
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 Further investigation by (L. Smith et al., 2017) specifically addressed the 

mediating role of behavioral and psychiatric problems in the relationship between 

SDB and cognitive deficits in children. Their findings suggested that behavioral 

issues could exacerbate cognitive impairments, calling for a more nuanced 

understanding of the interconnections between these factors. 

 (Janssens et al., 2018) contributed to the discourse by examining cognitive 

impairment in the elderly with SDB, noting correlations between SDB indices and 

various cognitive issues, including confusion and daytime sleepiness. Their 

research highlighted the prevalence of SDB in patients with Alzheimer's disease 

(AD), suggesting that SDB may exacerbate cognitive decline in this vulnerable 

population. 

 (P. Mansukhani et al., 2019) further elucidated the relationship between 

hypertension, cognitive impairment, and sleep apnea, positing that sleep apnea 

could serve as a pathway linking hypertension to cognitive decline. Their work 

emphasized the need for vigilance in monitoring cognitive dysfunction among 

individuals with SDB, particularly in older adults, and called for further research 

into the potential reversibility of cognitive deficits through treatment of sleep apnea. 

 (K. Ulland et al., 2021) addressed the intersection of SDB and 

neurodegenerative diseases like AD, focusing on the neuroimmune system as a 

common link. They highlighted significant gaps in understanding the cellular 

mechanisms that underlie the relationship between SDB and AD, advocating for 

more research to clarify these connections. 

 Finally, (Khokhrina et al., 2022) conducted a systematic review of the 

association between SDB and cardiovascular pathology, reinforcing the notion that 

SDB has far-reaching implications beyond cognitive function. They identified a 

dose-response relationship between the severity of SDB and cardiovascular 

diseases, further establishing SDB as a critical factor in overall health. 

 Collectively, these studies illustrate the multifaceted relationship between 

SDB, cognitive function, and associated health risks, emphasizing the need for 
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continued research and clinical awareness to address the implications of SDB across 

different populations and age groups.  

LITERATURE REVIEW 

 The article titled "Neurocognitive performance and behavior before and 

after treatment for sleep-disordered breathing in children" by (J Kohler et al., 2010) 

presents a comprehensive examination of the cognitive and behavioral deficits 

associated with sleep-disordered breathing (SDB) in children. The authors argue 

that there has been a significant increase in research focusing on this topic; however, 

they highlight the numerous limitations present in the existing studies. This critical 

review emphasizes the necessity for stringent evaluation guidelines in research 

concerning SDB, particularly in children. 

 (J Kohler et al., 2010) draw parallels between the research methodologies 

employed in studies of obstructive sleep apnea syndrome (OSAS) in adults and 

those that should be adopted for children. They suggest that the rigorous exclusion 

criteria established in adult research have led to a clearer understanding of the 

cognitive domains affected by OSAS, such as attention, executive functioning, 

memory, and psychomotor functioning. The authors note that while global 

intelligence remains relatively intact, specific cognitive deficits are prevalent, and 

treatment has shown varying degrees of effectiveness across these domains. 

 The article advocates for the application of similar exclusion criteria in 

studies involving children with SDB to better delineate the neurocognitive and 

behavioral challenges they face. By imposing stricter guidelines, researchers may 

enhance the clarity of findings related to the cognitive impairments associated with 

SDB in pediatric populations and thus improve treatment outcomes. 

 The article "Sleep disordered breathing at the extremes of age: the elderly" 

by (McMillan & J. Morrell, 2016) provides a comprehensive examination of the 

prevalence and implications of sleep disordered breathing (SDB) in the elderly 

demographic. The authors highlight that while SDB is well-documented in younger 

and middle-aged populations, the consequences and clinical significance in older 
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adults remain less clear. This distinction is critical, as it challenges the assumption 

that the effects of SDB are uniform across age groups. 

 The authors present data indicating that the prevalence of SDB among older 

adults ranges from 20% to 40%, with some estimates suggesting it may be at least 

double that of younger populations. This observation is particularly pertinent, as it 

underscores a significant public health concern given the aging global population. 

The article notes a steady increase in SDB prevalence with age, stabilizing around 

60 to 65 years. This trend raises important questions about the mechanisms behind 

SDB in older adults and its potential impact on cognitive function and overall 

morbidity. 

 (McMillan & J. Morrell, 2016) delve into the implications of SDB for 

cognitive health, suggesting that the increased prevalence in older individuals may 

correlate with heightened risks of cognitive impairment. However, the article also 

points out that research in this area is still evolving, and there is a need for further 

studies to elucidate the specific cognitive outcomes associated with SDB in the 

elderly. The authors call attention to the debate surrounding the clinical significance 

of SDB in older populations, noting that while the prevalence is high, the 

consequences may not be as severe or as well understood as in younger cohorts. 

 The article "Sleep-disordered breathing: clinical features, pathophysiology 

and diagnosis" by (Robert Ott et al., 2017) provides a comprehensive examination 

of the relationship between sleep-disordered breathing (SDB) and cognitive 

function, particularly in the context of the rising prevalence of SDB associated with 

obesity and aging populations. The authors effectively highlight the clinical features 

and pathophysiological mechanisms underlying SDB, emphasizing its significant 

impact on cognitive health. 

 One of the key insights presented in the article is the correlation between 

SDB and increased risks of cerebrovascular diseases. The authors argue that SDB, 

particularly obstructive sleep apnoea (OSA), is a significant contributor to 

cardiovascular morbidity and mortality, which can subsequently affect cognitive 
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function. This relationship is particularly concerning given the increasing rates of 

obesity and demographic shifts towards an older population, both of which 

exacerbate the prevalence of SDB. The authors advocate for systematic screening 

for SDB in at-risk populations, which is crucial for early identification and 

intervention. 

 The article also discusses the detrimental effects of SDB on sleep quality, 

which can lead to excessive daytime sleepiness and impaired cognitive 

performance. The authors provide evidence that disturbances in sleep architecture 

caused by SDB may contribute to cognitive decline, thereby underscoring the 

importance of addressing sleep disorders as part of a broader strategy to mitigate 

cognitive impairment. The connection between SDB and cognitive function is a 

critical area of concern, as it suggests that improving sleep quality could have 

significant implications for cognitive health. 

 The article "Parent-Reported Behavioral and Psychiatric Problems Mediate 

the Relationship between Sleep-Disordered Breathing and Cognitive Deficits in 

School-Aged Children" by (L. Smith et al., 2017) provides a comprehensive 

examination of the intricate relationship between sleep-disordered breathing (SDB) 

and cognitive deficits in children. The authors effectively highlight the significant 

risk that SDB poses to cognitive functioning, particularly in school-aged children, 

which is an area of increasing concern given the prevalence of SDB in this 

demographic. 

 A critical evaluation of the material reveals that the authors aim to fill a 

notable gap in the existing literature by exploring the mediating role of behavioral 

and psychiatric problems in the relationship between SDB and cognitive deficits. 

The study's methodology, which includes parent-reported measures, allows for a 

nuanced understanding of how behavioral issues may exacerbate cognitive 

impairments associated with SDB. This approach adds depth to the analysis, as it 

acknowledges the multifaceted nature of cognitive development and the potential 

influence of external factors such as behavioral and psychiatric conditions. 
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 The findings presented in the article suggest that there is a significant 

correlation between SDB and increased risks of cognitive deficits, with behavioral 

problems acting as a mediator in this relationship. This insight is crucial, as it 

emphasizes the need for clinicians and educators to consider behavioral health when 

addressing cognitive issues in children with SDB. The authors advocate for a 

holistic approach to treatment that not only addresses the physiological aspects of 

SDB but also the psychological and behavioral dimensions that may impact 

cognitive outcomes. 

 However, while the study provides valuable insights, it is essential to 

consider the limitations inherent in relying on parent-reported data. This method 

may introduce biases or inaccuracies in the reporting of behavioral and psychiatric 

problems, which could affect the validity of the conclusions drawn. Future research 

could benefit from incorporating objective assessments of both SDB and cognitive 

function to strengthen the findings. 

 The article "Sleep disordered breathing in the elderly" by (Janssens et al., 

2018) provides a comprehensive examination of the complex relationship between 

sleep-disordered breathing (SDB) and cognitive function among older adults. The 

authors synthesize various studies to highlight the ambiguity surrounding the 

impact of SDB on cognitive impairment in this demographic. 

 A significant aspect of the article is its critique of existing literature, 

particularly the findings of Findley et al., which indicated a correlation between 

cognitive impairment and mean SaO2 levels during sleep in younger subjects with 

obstructive sleep apnea (OSA). However, the authors point out that similar 

correlations remain elusive in older populations. For instance, Knight et al. (2018) 

conducted a study involving 27 elderly subjects, finding no significant cognitive 

differences between those with and without sleep apnea. This lack of correlation is 

echoed in the studies by Phillips et al. and Berry et al., which also failed to establish 

a link between neuropsychological performance and SDB indices, suggesting that 

the cognitive ramifications of SDB may not be as pronounced in older adults as 

previously thought. 
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 Interestingly, the article notes that while some studies, such as those by 

Yesavage et al. (2018) and Ancoli-Israël et al. (2018), have identified correlations 

between certain cognitive tests and the apnea-hypopnea index (AHI), these findings 

are not universally supported across the literature. Ancoli-Israël et al. found 

connections between SDB indices and symptoms such as nocturnal wandering and 

daytime sleepiness, yet the overall consensus remains that the relationship is not 

straightforward. 

 The discussion extends to the prevalence of SDB in patients with 

Alzheimer’s disease (AD), where the authors cite anecdotal evidence suggesting a 

potential causal relationship. They propose that SDB could exacerbate cognitive 

decline in AD patients through mechanisms such as intermittent cerebral 

hypoxemia. This notion is supported by observations of altered sleep architecture 

in AD, including reduced sleep efficiency and increased awakenings, which may 

further complicate the cognitive landscape for these individuals. 

 The article "Hypertension and Cognitive Decline: Implications of 

Obstructive Sleep Apnea" by (P. Mansukhani et al., 2019) provides a 

comprehensive examination of the interconnectedness of hypertension, cognitive 

impairment, and obstructive sleep apnea (OSA). The authors present a compelling 

argument that these three conditions are prevalent in the general population and that 

their interrelations warrant significant attention, particularly in the context of 

cognitive health. 

 The article highlights the established link between hypertension and 

cognitive impairment/dementia, suggesting that hypertension may serve as a 

precursor to cognitive decline. The authors effectively argue that OSA could act as 

a mediating factor in this relationship. They propose that the repetitive nocturnal 

hypoxemia characteristic of sleep apnea may exacerbate the cognitive effects of 

hypertension, thereby creating a synergistic risk for cognitive impairment. This 

hypothesis is particularly relevant as it underscores the need for a multidimensional 

approach to understanding cognitive decline, one that incorporates both 

cardiovascular and respiratory health. 
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 Moreover, the authors emphasize the importance of identifying sleep apnea 

in elderly individuals, positing that early detection could serve as a predictive 

marker for cognitive impairment. This perspective is crucial, as cognitive 

dysfunction often goes unnoticed until significant deterioration has occurred. The 

article advocates for increased vigilance in monitoring those with moderate to 

severe sleep-disordered breathing, suggesting that they may be at heightened risk 

for cognitive dysfunction. 

 Despite the compelling arguments presented, the article acknowledges the 

limited evidence surrounding the efficacy of OSA treatment in improving cognitive 

outcomes. The authors note that existing studies yield conflicting results, indicating 

a gap in the literature that calls for further investigation. This recognition of the 

current limitations is a critical aspect of the article, as it frames future research 

directions and highlights the urgency of exploring therapeutic interventions that 

could mitigate cognitive decline associated with sleep apnea. 

 The article "Alzheimer’s Disease, Sleep Disordered Breathing, and 

Microglia: Puzzling out a Common Link" by (K. Ulland et al., 2021) provides a 

comprehensive overview of the complex relationship between sleep-disordered 

breathing (SDB) and Alzheimer’s Disease (AD). The authors assert that while a 

significant correlation exists between these two conditions, the underlying cellular 

and physiological mechanisms remain inadequately explored. This gap in 

knowledge is particularly concerning given the increasing prevalence of both SDB 

and AD in aging populations. 

 The review emphasizes the neuroimmune system as a potential common 

pathway linking SDB and AD. (K. Ulland et al., 2021) discuss how chronic 

intermittent hypoxia, a hallmark of SDB, may lead to neuroinflammation and 

subsequently influence the progression of neurodegenerative diseases. The authors 

present experimental evidence suggesting that microglial activation, a critical 

component of the neuroimmune response, could play a pivotal role in mediating the 

effects of SDB on cognitive function and the risk of cognitive impairment. This 

perspective is particularly valuable as it shifts the focus from merely correlational 
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studies to a more mechanistic understanding of how SDB may exacerbate or 

contribute to AD pathology. 

 Despite the insights provided, the article also highlights the significant 

limitations in current research. The authors note the scarcity of studies that directly 

investigate the cellular mechanisms at play, particularly concerning the role of 

microglia and other immune responses in the context of SDB. This lack of 

foundational research underscores the need for more targeted studies that could 

elucidate these pathways and potentially lead to novel therapeutic strategies. 

 Furthermore, the review calls for interdisciplinary approaches combining 

neurology, sleep medicine, and immunology to foster a more holistic understanding 

of the intersection between SDB and cognitive impairment in AD. This integrative 

perspective is crucial, as it can inform clinical practices and interventions aimed at 

mitigating the cognitive decline associated with sleep-disordered breathing. 

 The systematic review conducted by (Khokhrina et al., 2022) provides a 

comprehensive examination of sleep-disordered breathing (SDB) and its 

association with cardiovascular pathology. While the primary focus of the article is 

on cardiovascular outcomes, the insights presented can be extrapolated to 

understand the potential implications of SDB on cognitive function and the risk of 

cognitive impairment. 

 SDB is characterized by repeated breathing interruptions during sleep, 

which can manifest as obstructive apnea, central apnea, or mixed apnea. The 

authors detail the criteria used to classify these respiratory events, emphasizing the 

importance of the apnea-hypopnea index (AHI) in determining the severity of SDB 

((Khokhrina et al., 2022)). This classification system not only aids in diagnosing 

SDB but also facilitates understanding its potential impact on various health 

outcomes, including cognitive health. 

 The review highlights a dose-response relationship between the severity of 

SDB and cardiovascular disease (CVD), suggesting that as the severity of SDB 

increases, so does the risk of developing cardiovascular complications ((Khokhrina 
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et al., 2022)). This finding is particularly relevant when considering the 

interrelationship between cardiovascular health and cognitive function. Research 

indicates that cardiovascular health is intrinsically linked to cognitive performance, 

with conditions such as hypertension and heart disease being significant risk factors 

for cognitive decline ((Khokhrina et al., 2022)). Therefore, the mechanisms through 

which SDB affects cardiovascular health—such as intermittent hypoxia, 

endothelial dysfunction, and inflammation—may similarly influence cognitive 

outcomes. 

 Moreover, the prevalence of SDB varies due to differing diagnostic 

standards, which may contribute to the inconsistent findings in literature regarding 

its impact on cognitive function ((Khokhrina et al., 2022)). This variability 

underscores the need for standardized diagnostic criteria and methodologies in 

future research to better delineate the relationship between SDB and cognitive 

impairment. 

 The authors also note the limited research available on the direct impact of 

SDB on symptomatic cardiovascular disease, suggesting a gap in the literature that 

could be addressed in future studies. This gap is particularly pertinent for 

understanding the potential cognitive implications of SDB, as the interplay between 

cardiovascular pathology and cognitive decline remains an area ripe for exploration. 

CONCLUSION 

 The literature surrounding sleep-disordered breathing (SDB) and its 

association with cognitive function and impairment reveals a multifaceted 

relationship that spans across various age groups and health conditions. Initial 

investigations, such as those by (J Kohler et al., 2010), established that children 

with SDB exhibit specific cognitive deficits, particularly in areas of attention, 

executive functioning, and memory, while global intelligence remains largely 

unaffected. This foundational work highlights the necessity for stringent evaluation 

guidelines in pediatric studies on SDB to enhance the clarity of findings and 

treatment outcomes. 
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 Expanding on this, (McMillan & J. Morrell, 2016) noted a significant 

prevalence of SDB in older adults, estimating rates between 20% and 40%. The 

implications of SDB in this demographic are particularly critical, as they may differ 

from those observed in younger populations, necessitating tailored approaches to 

diagnosis and treatment. Furthermore, (Robert Ott et al., 2017) drew connections 

between SDB and cerebrovascular diseases, emphasizing the need for systematic 

screening in at-risk populations, particularly as SDB disrupts sleep architecture and 

leads to cognitive decline. 

 The interplay between behavioral and psychiatric issues and cognitive 

deficits in children with SDB was explored by (L. Smith et al., 2017), who found 

that behavioral problems could exacerbate cognitive impairments. This suggests a 

holistic approach is necessary in addressing the cognitive challenges faced by 

children with SDB. Similarly, (Janssens et al., 2018) examined cognitive 

impairment in the elderly, particularly in those with Alzheimer’s disease (AD), 

drawing attention to the potential exacerbation of cognitive decline by SDB. 

 The relationship between hypertension and cognitive decline, with SDB as 

a mediating factor, was articulated by (P. Mansukhani et al., 2019). This perspective 

emphasizes the importance of monitoring cognitive health in those with SDB, 

especially in older adults. Additionally, (K. Ulland et al., 2021) offered insights into 

the neuroimmune mechanisms linking SDB and AD, suggesting that chronic 

intermittent hypoxia may drive neuroinflammation, thus influencing cognitive 

outcomes. 

 Lastly, the systematic review by (Khokhrina et al., 2022) established a dose-

response relationship between the severity of SDB and cardiovascular disease, 

underlining the interconnectedness of cardiovascular health and cognitive function. 

The review highlights the necessity for standardized diagnostic criteria to better 

understand the implications of SDB on cognitive impairment. 

 In conclusion, the body of literature underscores a complex interplay 

between SDB, cognitive function, and various health risks across different 
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populations. The findings emphasize the need for continued research to elucidate 

the mechanisms underlying these relationships and to develop effective 

interventions that address both the physiological and psychological aspects of SDB. 
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