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Why Sleep matters

• Public Health Crisis 
             - According to the National Center on Sleep Disorders Research, about 50 to 70 million Americans 
experience sleep disorders, which means that 1 in 3 adults do not regularly get the recommended amount of  
uninterrupted sleep they need to protect their health, which impact on physical and mental health outcomes

• Economic productivity 
            - According to RAND Corporation, if  individuals who sleep under six hours started sleeping six to seven 
hours, they could add $226.4 billion to the U.S. economy.

 



Sociology significance of  sleep health
•  The social patterning of  Sleep 
         - sleep is patterned by societal factors (such as technology, racism, economics and natural environment), as well as 
social factors (such as relationships, networks and socio-economic factors) and individual factors (like genetics, beliefs and 
attitudes (Grandner, 2017).

•   The medicalization and pharmaceutization of  Sleep
        - Medicalization when non-medical issues become defined and treated as medical problems (Conrad, 2007).
           - Pharmaceutization when healthy people use drugs for non-medical reasons to enhance their performance and/or 
appearance; may occur in the absence of  medicalization (Gabe & Martin, 2023).
          - Both medicalization and pharmaceutization are shaped by Neoliberalism through 3 processes: creating a culture of  
enhancement regarding health & body, commodifying health and health services, emphasis on productive imperative that 
ensures maximizing workers productivity.( Barbee, Moloney, & Konrad, 2018)
        - In 2020, 8.4% of  adults used sleep medication every day or most days in the past 30 days (CDC)

•  The social inequalities in sleep health
    -  Spatial disparities, Gender disparities, Racial disparities, Age disparities, and Class disparities



FUNDAMENTAL CAUSE THEORY

• Fundamental Cause Theory (FCT) is a sociological framework that describes 
and explains the effects of  social inequalities and their impact on health 
outcomes. 

• Residential Segregation as a Fundamental Cause. (Williams & Collins, 2001)           

            -   Racial residential segregation is a fundamental cause of  racial disparities in health 

        -  Segregation creates conditions inimical to health in the social and physical 
environment  



Data



Data - MetroHealth Electronic Health Record (EHR)

    165,699 Individuals, resident in Cleveland,  seen at MetroHealth between January 2016 - February 2021

- Dependent Variable: Sleep disorders diagnosis

ICD 10 codes ( "F51", "F51.0", "F51.1", "F51.11", "F51.13", "F51.19", "F51.2", "F51.3", "F51.4", "F51.5", "F51.8", "F51.9", "G25.8", "G47", "G47.0", "G47.1", "G47.10", "G47.11",  
"G47.12", "G47.13", "G47.14", "G47.19", "G47.2", "G47.3",  "G47.30", "G47.31", "G47.310", "G47.33", "G47.34", "G47.37", "G47.38", "G47.39", "G47.4", "G47.411", "G47.419",  
"G47.421", "G47.429", "G47.8", "G47.9", "R06.81" )

- Independent & Control Variables : Demographic Characteristics and Elixhauser Comorbidity

- Elixhauser Comorbidity Score

( Congestive heart failure, Cardiac arrhythmias, Valvular disease, Pulmonary circulation disorders, Peripheral vascular disorders, Hypertension, uncomplicated, Hypertension, complicated, Paralysis, 
Other neurological disorders, Chronic pulmonary disease, Diabetes, uncomplicated, Diabetes, complicated, Hypothyroidism, Renal failure, Liver disease, Peptic ulcer disease, excluding bleeding, 
AIDS/HIV, Lymphoma, Metastatic cancer, Solid tumor without metastasis, Rheumatoid arthritis/collagen vascular diseases, Coagulopathy,  Obesity, Weight loss, Fluid and electrolyte disorders, 
Blood loss anemia, Deficiency anemia,  Alcohol abuse, Drug abuse,  Psychoses, Depression )

- Demographic characteristics 

( Gender, Age, Race and Ethnicity, Marital status, Health insurance type, Encounter visits)

- Geocoded residential addresses



Neighborhood Data ( 265 census tracts in the city of  Cleveland)

- American Community Survey( ACS_5years estimates) - Census tracts level data, ACS_5yrs estimates 2016-2020 for 
demographics,  and socioeconomic factors. 

- Bergs-3 Area Deprivation Index (ADI) -Economic Hardship, Financial Strength, Educational Attainment
- Measures of  Index of  Concentration at the Extremes (ICE)- Racial segregation (ICE-Race), Income segregation (ICE 

Income), Racialized Economic segregation (ICE- Race + Income)

- US Environmental Protection Agency (EPA) - Built environment data( Road density & National Walk Score) for 
Cuyahoga county 2020

-  City of  Cleveland Shapefile for mapping



Methods

● Logistic regression analysis for the odds of  sleep disorders at the individual level

● Ordinary least squares regression (OLS) at the neighborhood level

● Spatial cluster analysis at the neighborhood level (Moran's’ I statistics)

● Geographically Weighted Regression (GWR) at the neighborhood level

- Analysis and mapping performed with R software using Rstudio





Question 1

In the context of  intersectionality and the weathering hypothesis;

● Are Black Women more likely to be diagnosed with sleep 
disorders relative to others?







Question 2

Residential segregation and compositional effects of  neighborhoods

●  Is the diagnosis of  sleep disorders higher for Individuals who live in predominantly Black neighborhoods (Q1) 
than individuals who live in predominantly White neighborhoods (Q5)

●  Is the diagnosis of  sleep disorders higher for Individuals who live in Lowest Income (Q1) than individuals who 
live in Highest Income neighborhoods (Q5)

● Is the diagnosis of  sleep disorders higher for Individuals who live in predominantly Black and Lowest Income 
(Q1) than individuals who live in predominantly White and  Highest Income neighborhoods (Q5)



Index of  Concentration at the Extremes (ICE)

The three measures come from Census ACS 2020, and each of  these measures were divided into 5 
Quintiles.

ICE-RACE ( Racial Segregation) - Q1 (Most Black) - Q5 (Most White)

ICE-INCOME ( Income segregation) - Q1 (Lowest Income) - Q5(Highest Income)

ICE- RACE+INCOME (Racialized-Economic segregation)- Q1(Most Black and Lowest Income) - 
Q5(Most White and Highest Income)

Emphasis will be on Q1 vs Q5. This is a better reflection of  Inequality (socio-spatial polarization)

















Question 3   Spatial patterns and processes 

1. Is the distribution of  Sleep disorders in Cleveland clustered or random? Any spatial 
dependence, i. e spatially autocorrelated?

2. What are the neighborhood level factors predicting neighborhood level sleep disorders?

3.   Are neighborhood patterns of  sleep disorders shaped by socio-spatial polarization of  the city 
through the mechanism of  racial residential segregation ?



265 census tracts in the City of  Cleveland

                                                       SDXj = (A j/ Bj) ×  Cj

SDXj: Sleep disorder diagnoses from census tract j.

Aj: The number of  people with sleep disorder diagnoses from census 
tract j.

Bj: The total number of  people from census tract j seen at MetroHealth.

Cj: The total population of  census tract j.



               ADI-3: Neighborhood risk index of the social determinants of health over time and place ( Berg et al, 2021)







Moran’s I test of spatial autocorrelation



OLS Assumption of  Spatial Interdependence

- However, in Spatial statistics and analysis OLS is not reliable, as it is based on the assumption of  
spatial interdependence and ignores the effect of  spatial autocorrelation, according to the first law 
of  Geography, the Tobler’s law, which says nearby things are similar, farther things are dissimilar. 

- Detection of  spatial autocorrelation,  if  Moran's I statistic is significant, it suggests the presence of  
spatial autocorrelation or spatial dependence, i. e a Clustering Effect









Clustering Patterns of  Sleep Disorders



Spatial Clustering of  Racial Segregation



Spatial Clustering of  MetroHealth Encounters



Spatial Clustering of  Comorbidities



Spatial Clustering OF Educational Attainment



Spatial Clustering OF Financial Strength



Spatial Clustering Of  Economic Hardship



                                            GWR R Squared



                    Thanks for listening!

                         QUESTIONS



Geographic Weighted Regression and Moran’s I libraries

- (GWmodel), (sf), (spdep), (magrittr), (tibble), (tigris)

(References: http://www.geo.hunter.cuny.edu/~ssun/R-Spatial/spregression.html)


