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ABSTRACT  

Electroconvulsive therapy (ECT) is a medical procedure used for treatment-

resistant depressed patients who have failed remission following at least two adequate 

antidepressant trials and psychotherapy. Despite clinical benefits, many eligible patients 

do not undergo ECT. Assessing variations in ECT use has not been fully investigated in 

many regions. Wake Forest Baptist Medical Center (WFBMC) is a leading ECT-provider 

in North Carolina and is uniquely positioned to give insights into treatment disparities. 

This cross-sectional study compared sociodemographic characteristics of ECT 

patients at WFBMC from 2014 to 2019 against the surrounding region population to 

determine whether differences existed that explained treatment disparities. Patient-

reported zip codes allowed for assessments of community-level socioeconomics, while 

comparisons of social demographic and economic parameters were assessed by racial 

group among ECT patients.  

ECT patients were overrepresented by white race, non-Hispanic or Latino 

ethnicity, female sex, and ages 35-64 years compared to the surrounding region 

population. Most patients lived in affluent areas proximal to WFBMC. Minority-race 

patients were underrepresented by single status and number of procedures received 

compared to whites. These results outline profiles typical of ECT patients, while the 

study itself presents a format for assessing patient profiles to reveal treatment disparities 

in other geographic regions.  

 

 

 



 
 

7 
 

CHAPTER 1: INTRODUCTION 

Depression is the fourth-leading contributor of disability-adjusted life years 

(DALYs) worldwide, ranking above heart disease, infectious diseases, and human-caused 

accidents in the global burden of disease (Greden, 2001). The World Health Organization 

(WHO) calculates DALYs for a given disease by adding the years of life lost due to 

premature mortality and due to disability, in which an impairment restricts one’s ability 

to perform daily activities or participate in social engagements such as walking, problem-

solving, or going to work respectively (World Health Organization, 2020). By the end of 

2020, depression is projected to reach second place in the ranking of DALYs, solidifying 

the increasing burden of this mental impairment (Reddy, 2010). Comorbid physical or 

psychological disorders, such as chronic pain or panic disorder, exacerbate depressive 

symptoms and contribute to this disability overall (Gadermann, Alonso, Vilagut, 

Zaslavsky, & Kessler, 2012). Further, premature mortality from suicide has been reported 

in 50% of individuals with a primary diagnosis of depression in the United States (US). 

The economic price of suicide, medical treatment, and absenteeism across the nation is 

projected at $210.5 billion (Greenberg, Fournier, Sisitsky, Pike, & Kessler, 2015). 

However, no price tag can define an individual’s quality of life prior to the onset of 

depression.  

Though depression is experienced by individuals from heterogeneous 

sociodemographic backgrounds, it is common knowledge that the life of pop-culture 

rapper XXX-Tentacion was largely situated in poverty and hardship. His story provides 

particular context for this discussion:  
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XXX-Tentacion remains one of the most controversial rappers to date. He grew 

up accustomed to poverty, in neighborhoods with high unemployment rates, low 

household income, and poorly-resourced schools. His environment aggrandized drugs 

and drive-by shootings, and his single mother often abandoned his emotional needs for 

her own substance-use disorder. Despite her neglect, he reported stabbing a neighbor 

who threatened his mother at the age of six and continued such violent trends throughout 

his life which included his well-known physical abuse of his long-term girlfriend. 

Creating music quickly became a coping mechanism for XXX-Tentacion’s continuous 

battle with depression he had always known, yet never received an official diagnosis for. 

The young rapper became a statistical anomaly by rising above poverty with the 

popularity of his music, whereby he generated four studio albums and sold over 25 

million records by the age of 19. The gravity of XXX-Tentacion’s success sparked public 

backlash for his collection of crimes. This negative publicity paired with his newfound 

perspective of a life outside of poverty triggered the young rapper to take responsibility 

for his wrongdoings and to seek change. He donated over $100,000 to domestic violence 

prevention programs and implemented events to support victims of rape. He publicly 

accepted his own misconduct and announced the will to turn his life around. And in the 

midst of this personal growth, he was shot to death.  

The life of XXX-Tentacion is a powerful example of the intricate relationship 

between one’s environment and depression. Copious studies have shown that individuals 

with mental illness, and especially those of minority racial and ethnic populations, live 

disproportionately concentrated in high-poverty areas (Chow, Jaffee, & Snowden, 2003). 

Although XXX-Tentacion achieved upward mobility, the majority of individuals living in 
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high-poverty areas face a lifetime of unmet mental health needs. This stems from two 

main environmental barriers: low socioeconomic status (SES) and cultural differences.  

 

Socioeconomic Status (SES) 

  In the US, the lasting effects of gentrification separated populations of low SES 

from populations of middle and high SES (Braveman et al., 2011). Reeves and colleagues 

have demonstrated marked differences in poverty rates by racial and ethnic group 

(Reeves, Rodrigue, & Kneebone, 2016). They prefaced poverty with the notion that it is 

multidimensional, and consists of five main facets: low income, lack of education, no 

health insurance, poor residential area, and unemployment. It was observed that in the US 

most blacks and Hispanics experienced at least one dimension of poverty, while most 

whites did not. Further, most blacks and Hispanics who experienced one dimension of 

poverty also experienced a second dimension of poverty, and resultantly faced a higher 

risk of multidimensional poverty. With each additional dimension of poverty, the risk for 

multidimensional poverty among minority race and ethnic groups grew larger compared 

to the white population (Figure 1.1). As a result, minority groups are geographically 

displaced into environments of social disadvantage, ripe with poor health, increased 

mortality, school failure, violence, and substance misuse (Murali & Oyebode, 2004).  

These environmental stressors contribute to the onset of mental disorders, as 

children in the poorest households are three times more likely to experience mental 

illness than children in the most affluent households (Murali & Oyebode, 2004). Family 

poverty combined with parental dysfunction and lack of emotional support are the two 
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main predictors of depression for children, as demonstrated with XXX-Tentacion. 

Persistent economic stress is also linked to impulsivity and violence, giving rise to 

criminal activity. Homicide and suicide occur more frequently in highly populated, 

economically deprived areas along with alcohol and substance misuse among 

unemployed persons. These self-damaging acts often become coping strategies for 

residents in poorer neighborhoods who struggle with mental illness, given the scarcity of 

community resources for mental health treatment. Although public hospitals and mental 

health centers provide treatment for low-income and immigrant communities, these are 

often too few and offer inadequate healthcare (Chow et al., 2003). The absence of 

treatment options, geographic distance from general hospitals and outpatient services, and 

lack of financial resources experienced by impoverished populations establishes an 

Figure 1.1: Multidimensional poverty is more common among blacks and 

Hispanics than in the white population. Each additional dimension of poverty 

causes the relative risk for blacks and Hispanics to rise by roughly a factor of one. For 

example, compared to whites, blacks and Hispanics are twice as likely to be 

disadvantaged on at least two dimensions, more than three times as likely to be 

disadvantaged on at least three dimensions, and more than four times as likely to be 

disadvantaged on at least four dimensions. Adapted from Reeves et al., 2016. 
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overwhelming inaccessibility to mental health care among some of the most vulnerable 

populations in America (Snowden, 2003).  

 

Cultural Differences  

Aside from low SES, cultural barriers also contribute to disparities in mental 

health treatment. Stigma of mental illness is more prominent in certain cultures than in 

others. For example, in some Asian cultures, mental illness is believed to reflect poorly 

on family lineage and in turn diminishes hope of marriage and economic prosper for 

other family members (Chun, Enomoto, & Sue, 1996). The General Social Survey was a 

nationally representative assessment that revealed Asian and Hispanic Americans 

perceive mental illness as more dangerous than whites (Link, Phelan, Bresnahan, Stueve, 

& Pescosolido, 1999). Direct contact with mentally-ill individuals curtailed stigma for 

whites and American Indians, yet this had no effect among blacks. This suggests first-

hand experiences may have less influence on negative attitudes toward mental illness 

among this racial demographic. Overall, the racial and ethnic background of a mentally-

ill person did not influence the degree of stigma reported from participants, which 

suggests minority populations with mental illnesses are not more likely to be stigmatized 

in society compared to whites and vice-versa. 

The stigma certain racial and ethnic groups associate with mental illness 

influences how openly these populations cope with their own sets of mental issues. Asian 

Americans tend to suppress feelings altogether (Butler, Lee, & Gross, 2007). Blacks 

believe in handling distress on their own terms, without outside intervention (Ward, 

Wiltshire, Detry, & Brown, 2013). They also rely on spiritual healing and will typically 
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allow ministers of the same racial or ethnic category to assist in combating mental illness. 

Similarly, American Indian or Alaska Native (AIAN) populations rely on traditional 

healers (Gone & Trimble, 2012). These coping trends emphasize that a fundamental 

understanding of the patient’s cultural identity alongside similar racial ethnic profiles 

builds trust between the patient and his or her provider.  

 A nationally-recognized deficit among minority patients in trusting primary care 

providers has occurred for decades (Borowsky et al., 2000). This issue can be as simple 

as a language barrier; for example, Spanish-speaking Hispanic patients are significantly 

less likely to have a physician visit compared to white non-Hispanic patients (Fiscella, 

Franks, Doescher, & Saver, 2002). Mistrust can be more complex, originating from 

historical persecution and documented medical malpractice of minority populations, such 

as the more-recent Tuskegee Syphilis Experiment (Braveman et al., 2011). Further, many 

immigrants and refugees tend to mistrust government-operated institutions in general 

based on atrocities witnessed in their home countries (U.S. Dept. of Health and Human 

Services, 2001). The consequences of such events has led to overall mistrust of medical 

doctors by minority populations. A recent national health survey found that 43% of 

blacks and 28% of Latinos felt their healthcare provider treated them poorly because of 

their racial or ethnic background (LaVeist, Isaac, & Williams, 2009). In contrast, only 5% 

of whites felt this way.  

Mistrust has also ensued from the inaccurate detection of psychiatric disorders by 

providers, which predominantly occurs among patients of differing racial and ethnic 

backgrounds from the provider (Simpson, Krishnan, Kunik, & Ruiz, 2007). Blacks are 

more likely to be diagnosed with schizophrenia compared to white and Latino patients 
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with similar psychosis ratings (Minsky, Vega, Miskimen, Gara, & Escobar, 2003; 

Snowden & Thomas, 2000; Strakowski et al., 1996). Latinos are disproportionately 

diagnosed with major depressive disorder (MDD) despite higher ratings of psychotic 

symptoms (Minsky et al., 2003). Missed diagnoses of depression and other psychosocial 

disorders have become as high as 50% in primary care settings (Greden, 2001). With that, 

multiple studies have shown that primary care doctors are less likely to detect mental 

illnesses altogether in black and Hispanic patients compared to white patients (Borowsky 

et al., 2000; Simpson et al., 2007). These missed or inappropriate diagnoses decrease the 

access to and adequacy of treatment for minority populations with mental illnesses who 

do seek treatment.  

 

Major Depressive Disorder (MDD) in the US 

 Within the year of 2017, an estimated 17.3 million Americans experienced at least 

one major depressive episode (National Institute of Mental Health, 2017). This comprises 

changes in mood alongside cognitive and physical symptoms that persist for at least two 

weeks. Most common of these symptoms include anhedonia, depressed mood, fatigue, 

distractibility, and psychomotor agitation (Cramer et al., 2016). An individual who 

experiences persistent major depressive episodes that do not encompass psychotic or 

manic symptoms, and are thus not better explained by schizophrenia, schizoaffective 

disorder, or bipolar disorder, becomes diagnosed with MDD (Solomon et al., 2000).  

Approximately 10 million people suffer from MDD in the US (National Institute 

of Mental Health, 2017). A national epidemiologic study characterized the demographic 

patterns of noninstitutionalized U.S. adults diagnosed with DSM-V MDD (Hasin et al., 
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2018). It was observed that adults aged 45 to 64 were more likely to experience lifetime 

MDD compared to all other age groups. Further, whites were two times more likely to be 

diagnosed with MDD compared to blacks and Hispanics, and this likelihood only 

increased when comparing whites to Asians and Native Hawaiian or Other Pacific 

Islander populations (NH/OPI). Interestingly, whites, blacks, and Hispanics reported 

similar rates of poor mental health status in a separate national study within the same 

time period, which infers a difference in racial and ethnic populations in terms of 

diagnosis (Kaiser Family Foundation, 2017). With that, among all individuals who have 

experienced a major depressive episode, 35% do not seek treatment and therefore cannot 

become diagnosed with MDD or a related disorder (National Institute of Mental Health, 

2017).  

This large-scale study also concluded that individuals who reported being 

separated or divorced were 1.5 times more likely to experience MDD compared to those 

who were married (Hasin et al., 2018). Socioeconomic trends revealed that the odds of 

having MDD were higher with respect to lower family income. Individuals with 

educational attainment of a high school degree or less experienced higher rates of MDD 

over a 12-month period compared to those with a collegiate degree or higher. However, 

this trend was opposite for lifetime MDD, as those with collegiate degrees experienced 

higher rates of MDD compared to those with a high school degree or less. Since 2013, the 

diagnosis of MDD has risen most among millennials and adolescents among 

commercially insured Americans, which includes more than 41 million individuals 

(Figure 1.2) (Blue Cross Blue Shield, 2018). While millennials have a 47% increased 

MDD diagnosis, a gender gap persists among adolescents with a 47% increase among 
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boys and 65% increase among girls. These increased rates of diagnosis among younger 

populations could have broader implications on future health needs as they transition into 

adulthood. In a national study that analyzed the clinical differences in early- and late-

onset depression, it was found that those with early-onset depression tended to have 

longer duration of first major depressive episodes, higher rates of recurrence, higher rates 

of comorbid personality disorders and lifetime substance-use disorders, and longer 

duration of hospitalization (Burcusa & Iacono, 2007). This data supports the overall 

trends reported from commercially insured Americans.  

Other pronounced demographic trends in MDD diagnosis are noteworthy.  On 

average, women are two times more likely to be diagnosed with MDD compared to men 

in the US (Albert, 2015; Blue Cross Blue Shield, 2018; Hasin et al., 2018). Comorbid 

Figure 1.2: Diagnosis rate and rate of change for major depression by age from 

2013 to 2016. While major depression diagnosis steadily increases across all age 

groups, the most striking rise is among those under 35 years. Diagnosis of MDD 

increased by 63% among adolescents and 47% among millennials between 2013 to 

2016. Gender differences among millennials were similar, but among adolescents a 

65% increase for girls and a 47% increase for boys was observed. Adapted from Blue 

Cross Blue Shield, The Health of America Report, 2016.  
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health conditions are present in 85% of people diagnosed with MDD who are 

commercially insured, which ultimately adds to overall disability as stated previously 

(Blue Cross Blue Shield, 2018). With that, those with commercial insurance spend two 

times more on overall healthcare compared to those commercially insured without MDD. 

These statistics validate the rise of MDD as a leading cause for disability. While 

diagnosed MDD is prominent across the U.S., certain states exhibit higher rates of 

diagnosed MDD than others (Figure 1.3). This includes North Carolina, which shows a 

diagnosis rate of about 5%. This is on the high end in the context of these reported rates, 

and falls slightly below the highest MDD diagnosis rate of 6% in Rhode Island.  

 

Major Depressive Disorder (MDD) in North Carolina 

The state of North Carolina (NC) reflects a microcosm of national  

Figure 1.3: Rates of major depression diagnosis by state. Higher rates of diagnosed 

major depression occur in New England, the Pacific Northwest, and various states 

throughout the south and midwest. Adapted from Blue Cross Blue Shield, The Health 

of America Report, 2016. 
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sociodemographic trends in depression, and is the main focus for this dissertation. In 

2017 in NC, 23.4% of females and 9.6% of males experienced a major depressive 

episode, in which 53.2% of these individuals received treatment (Substance Abuse and 

Mental Health Services Administration, 2017). Among the total number of adults in NC 

who reported poor mental health, the racial and ethnic distribution was split into 

approximately equal thirds by white, black, and Hispanic populations. (Kaiser Family 

Foundation, 2017). With that, 44.8% of the total population of NC reported unmet mental 

health needs due to cost—a significant socioeconomic barrier (Kaiser Family Foundation, 

2018).  

Socioeconomic barriers to depression treatment persist in North Carolina, where a 

geographic divide between urban and rural communities signifies disparities in 

depression severity and help-seeking behavior (Kemppainen, Taylor, Jackson, Kim-

Godwin, & Kirby, 2009). The risk of MDD is higher for residents of rural areas 

compared to their urban counterparts. Several factors contribute to this higher risk, with 

one major factor being the lack of access to specialized mental health services in rural 

areas. High poverty rates in these areas contribute to the lack of resources for specialized 

mental health centers and for transportation to such centers in the surrounding region, 

which ultimately prevents individuals from seeking treatment.  

If individuals living in rural areas do seek treatment, they likely experience severe 

and disabling symptoms of depression at the time of this help-seeking. This stems from 

rural primary care providers detecting 50% less depression compared to their urban 

counterparts, leaving potentially depressed patients to enter treatment later in the course 

of this disorder when symptoms are more severe. This help-seeking behavior later in 
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depression also stems from self-reliance as a common coping mechanism among rural 

residents which is in large part due to the stigma associated with mental health. As a 

result, individuals wait to seek care until symptoms worsen and treatment becomes vital. 

In many cases individuals attempt suicide at this course of depression, rather than 

treatment. Suicide attempts are more common among rural residents compared to urban 

residents who experience greater access to, and acceptance for, mental health treatment.   

Previous assessments of sociodemographic characteristics expressed by depressed 

individuals who reside in rural North Carolina found a high risk of depression associated 

with being female and impoverished (Kemppainen et al., 2009). However, one study 

observed that single African American men with employment stressors (i.e. workload, 

layoffs, minimal job opportunities) expressed the highest prevalence of depressive 

symptoms overall compared to those who were married, Caucasian or Native American, 

female, and who self-reported alternate causes of depression such as dealing with losses, 

illness, or lack of finances. One other study assessed the influence of employment 

stressors with depressive symptomology among poultry-plant workers in rural 

northeastern North Carolina (Lipscomb et al., 2007). Female African American poultry-

plant workers had higher prevalence of depression compared to all other working women 

in the same geographic region. The history of plantations is thought to contribute to the 

low social support, hazardous work conditions, and job insecurity reported among these 

women. This illuminates the environmental stressors of poverty and poor working 

conditions many minority populations face, and the extent to which these enhance 

depressive symptoms. While environmental stressors such as these do influence the onset 
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of depression, genetic predisposition to depression is another influential factor of the 

onset of depression.   

 

Nature vs. Nurture 

The well-known “nature vs. nurture” debate correlates well to the onset of 

depression and is driven by two main social hypotheses. The social causation hypothesis 

states that stress associated with social disadvantage contributes to the development of 

mood disorders, reflecting the “nurture” side that argues that mood disorders can be 

acquired from exposure to certain environments (Warren, 2009). However, the social 

selection hypothesis states that genetically predisposed individuals either drift downward 

or fail to climb out of social disadvantage, reflecting the “nature” side that argues that 

mood disorders are inherited and then determine the response to the environment. 

 The better understanding of depression in recent decades has influenced the 

notion that both environment and heritable factors play a role in MDD onset. In addition 

to these claims, recent studies have given credence to the role of epigenetics on MDD 

(Dalton, Kolshus, & McLoughlin, 2014). Stressful social environments in early life, such 

as poverty, can modify the expression and function of a gene that are not originally 

encoded by its DNA sequence. This results in lasting changes without alteration of the 

genetic code, which can be passed to offspring.  

It is important to consider the differential influence both genetic and 

environmental factors have on the onset and severity of depression per individual. For 

example, environmental factors were suggested to be leading contributors to depression 

onset in the case of XXX-Tentacion. However, many other Americans battling 
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depression reside in affluent areas and do not experience similar upbringings to XXX-

Tentacion. In these cases, MDD onset may be more heavily influenced by genetic 

predisposition. These individualized differences in the etiology of MDD may contribute 

to the immense heterogeneity in treatment response (Uher, 2011). 

 

Treatment for Depression 

 Individuals diagnosed with depression have several treatment options. First-line 

treatments include psychotherapy and antidepressant medication (National Institute of 

Mental Health, 2016). Psychotherapy entails an open discussion of the patient’s 

depressive symptoms with a mental health professional (National Institute of Mental 

Health, 2017). Several forms of psychotherapy exist, such as cognitive behavioral 

therapy, in which the patient is taught to recognize negative thoughts and appropriate 

coping techniques within a short time frame. In client-centered therapy, the therapist 

provides subtle guidance and encourages the client to take control of their problems.  

Antidepressants are medications that assist in relieving symptoms of depression 

and require prescription from a psychiatrist or medical doctor. These medications target 

the receptors of certain neurotransmitters such as serotonin (5-HT) and norepinephrine 

(NE) to inhibit their re-uptake (Figure 1.4) (Caron & Gether, 2016). It has been shown 

that the lasting effects of these chemicals in the synaptic cleft contribute to the relief of  

depressive or anxiety symptoms in certain cases. Antidepressants are also used to treat 

the depressive symptoms associated with bipolar disorder and schizophrenia (Glick, 

Suppes, DeBattista, Hu, & Marder, 2001). While psychotherapy and antidepressants 

work for some of the depressed population, many patients experience treatment-resistant 
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depression (TRD). Patients are diagnosed with TRD if they fail remission following at 

least two adequate antidepressant trials and psychotherapy. A recent meta-analysis 

reported the prevalence of TRD to be as high as 60% of all depressed patients in the 

United States, which reflects up to 4% of the total population (Holtzheimer, 2010). 

Fortunately, an additional treatment option exists for these patients—electroconvulsive 

therapy.  

 

Electroconvulsive therapy (ECT) 

Electroconvulsive therapy (ECT) remains the most effective and rapidly-acting 

treatment for individuals with TRD. ECT is a medical procedure in which electrodes are 

placed around patients’ temples to extend short and controlled electrical pulses 

throughout the brain, which delivers a generalized seizure (Lisanby, 2007) (Figure 1.5).  

Figure 1.4: The mechanism of action of selective serotonin and noradrenaline  

re-uptake inhibitors (SNRIS). Serotonin and noradrenaline reuptake blockers bind 

to their associated re-uptake transporters. This results in increased serotonin and 

noradrenaline within the synaptic cleft, which is thought to alleviate depressive 

symptoms. Adapted from Lundbeck Institute, 2016. 
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Popularized media portrayals paint ECT as a shock-induced therapy that requires 

physical force on the patient due to violent and consistent convulsions, as characterized in 

the movie One Flew Over the Cuckoo’s Nest (Taylor, 2007). Perhaps this dates back to 

the origins of ECT use in the 1930s in which bone fractures were a known side effect 

among some individuals (Lisanby, 2007). However, the introduction of neuromuscular 

blocking agents alongside general anesthesia has entirely prevented this outcome during 

the five to ten-minute treatment duration. Current adverse effects of treatment include 

short temporary confusion and rarely retrograde amnesia. However, these effects are 

short-lived and the patient often improves from amnesia during the first weeks following 

treatment. ECT is a tightly controlled, routine procedure that has been utilized for 

decades. 

Figure 1.5: ECT procedure for treatment-resistant depression. Patients 

undergoing ECT are placed under anesthesia and administered a muscle relaxant. 

Electrode patches are placed on the face and temple. Brief pulses distribute a series of 

low-voltage currents to the patient’s brain, lasting a few minutes. Adapted from 

Medical University of South Carolina, 2019.  
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ECT is predominately utilized for major unipolar or bipolar depression, yet it can 

also help treat other severe psychiatric and neurological disorders such as schizophrenia, 

severe mania, and catatonia. The 85% success rate in patients solidifies its effectiveness, 

yet many eligible patients do not receive ECT treatment (McIntyre et al., 2014). 

 

Electroconvulsive Therapy Disparities in the US 

A nationwide sample of inpatient ECT use from 913 community hospitals in 17 

states revealed sociodemographic differences in patients with recurrent major depression 

who pursued ECT treatment verses those who did not (Olfson, Marcus, Sackeim, 

Thompson, & Pincus, 1998). Comparatively higher rates of ECT use occurred in patients 

aged 65 or older, whites, females, Medicare beneficiaries, and patients living in more 

affluent residential areas. Alternatively, patients with this same diagnosis who did not 

receive treatment were younger adults, blacks, Hispanics, Medicaid beneficiaries, self-

paying patients, and those who lived in the poorest residential areas. Though this study 

occurred in the late 1990s, a very recent 2019 nationwide sampling from 4,411 hospitals 

of inpatient ECT use observed similar findings—this translates to lasting disparities in 

ECT use (Patel, Sreeram, Thakur, Bachu, & Youssef, 2019).  

  Both national studies attributed the likelihood of ECT use to geographic region 

and type of hospital. Patients who lived in eastern and midwestern states were twice as 

likely to receive ECT when compared to patients who lived in western states (Patel et al., 

2019). Patients using private nonprofit and public general hospitals were more likely to 

undergo ECT than those using private for-profit general hospitals. Treatment in urban 

settings was also associated with greater likelihood for ECT compared to rural settings. 
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These findings align with national reports of sociodemographic profiles among 

individuals who commonly utilize mental health services (Braveman et al., 2011; Chow 

et al., 2003; Greden, 2001; Lee, Xue, Spira, & Lee, 2014; Snowden, 2003). Collectively, 

these observations suggest the disproportionate administration of ECT treatment to more 

affluent patients.  

 

Racial and Ethnic Disparities in ECT 

A 15-year study in Texas revealed racial and ethnic disparities among ECT 

patients across the state (Dennis, Thomas, Husain, & Dennis, 2019). White patients were 

more than four times as likely to receive treatment compared to black, Latino, and other-

race patients. Latinos consistently reported reduced ECT-use for each quarter assessment 

compared to all other racial and ethnic groups throughout the study duration. This racial 

and ethnic disparity is emphasized in other recent studies that show black and Latino 

patients are underrepresented in mental health services nationwide, and forego treatment 

despite psychiatric diagnoses (Alegría et al., 2008; Cooper et al., 2003). 

An American multicenter study on the efficacy of ECT procedures found no 

significant differences in treatment outcome between white and black patients in terms of 

severity of depression, as measured by change from Hamilton Depression Rating Scale 

(HAM-D) baseline scores (Williams et al., 2008). An alternate study of ECT patients also 

found that outcomes of depression severity were similar among Chinese patients and 

white patients (Euba, 2012). Thus, differences in utilization of ECT treatment are not due 

to disparities in the efficacy of this procedure between certain racial and ethnic groups. 

Rather, differences in diagnoses must be considered. Previously-mentioned differences in 
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diagnoses between race groups even persist among ECT recipients whereby black 

patients are more commonly diagnosed with psychotic depression or schizophrenia 

compared to their white counterparts (Breakey & Dunn, 2004; Dennis et al., 2019; Euba, 

2012). It has been suggested that Eurocentric diagnostic practices explain excess 

psychosis in racial and ethnic minorities, as expressions of depression vary by culture and 

therefore are not all typical of the physician’s preconceived notion of a depressive 

syndrome (Borowsky et al., 2000). This speaks to the need for cultural competence from 

the provider and emphasizes the need for reduced stigma and provider mistrust among 

certain minority populations.  

  

Systematic Disparities in ECT 

 The disparities in ECT treatment that occur within the US also result from 

systematic barriers. There are no federal laws governing the use of ECT, therefore  

individual state governments regulate treatment (Livingston, Wu, Mu, & Coffey, 2018). 

This varies widely by state, ranging from no regulations to detailed restrictions on ECT 

use. The most common topics for legal code involve informed consent, patient age 

restrictions, licensed individuals who can prescribe or perform ECT procedures, and 

administrative requirements (i.e. fees, reporting) that must be met by practitioners. For 

example, in North Carolina, informed consent must be obtained prior to ECT and it must 

not be administered to minors unless two independent psychiatrists provide 

documentation of need (Electroconvulsive Therapy, 2018). Two licensed physicians must 

administer ECT, and design a treatment plan before the procedure that incorporates 

indication of need, specific goals desired from ECT, methods to measure ECT efficacy, 
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and indications for discontinuation of treatment for each individual patient. All ECT 

procedures must be recorded in patient records. The State Facility Director must keep a 

statistical record of all ECT procedures conducted that includes the number of procedures 

for each client, a responsible physician who conducted ECT, and client characteristics 

that are routinely collected. This record must be given to the Division Director every 

month. 

In the US, 9 states mandate the reporting of ECT to the state government, 21 

states have regulations for ECT on minors, 14 states define who can perform ECT, and 

38 states require written informed consent for ECT (Livingston et al., 2018). These 

statewide regulations impact treatment for residential patients, along with patients who 

sometimes receive treatment outside of their home states. Most stringent state 

requirements occur within midwest and northeast states, which also exhibit higher rates 

of diagnosed depression in general (Hasin et al., 2018). California, Texas, and Tennessee 

were also observed to have greater regulations for ECT compared to all other U.S. states 

(Livingston et al., 2018). 

Stigma on ECT may influence the decisions of legislators to establish stringent 

regulations (Livingston et al., 2018). Further, the Food and Drug Administration’s 

proposal to reclassify ECT devices may have prompted uncertainty by politicians who are 

largely unaware of the safety and effectiveness of ECT. Though these policies were 

implemented to create safer conditions for patients receiving ECT treatment, these 

policies may have unintentionally deterred many candidate patients from pursuing ECT 

and are thought to be the main contributors to declining use of ECT in the US. For 

example, the stringency of ECT restrictions in Texas has led almost 90% of ECT 
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providers to believe these restrictions impeded on the availability of treatment for 

candidate patients (Case et al., 2013).  

 

The Declining use of Electroconvulsive Therapy in the US 

 A national sample of ECT inpatient stays across US general hospitals from 1993 

to 2009 reported significant reductions in the annual number of patient stays and the  

number of hospitals conducting ECT (Case et al., 2013). The reduction of inpatient stays 

was driven by elderly patients’ reduced use of ECT, which was not influenced by their 

higher use of antidepressant medication. The overall decline in hospitals conducting ECT 

fell by one third during this study period (Figure 1.6). Recent studies indicate that ECT is  

not available for inpatient use in nearly 9 out of 10 US hospitals (Slade, Jahn, Regenold, 

& Case, 2017). Since 1993, there has been a consistent reduction in the proportion of 

hospitals that offer ECT across the US. The magnitude of reduction in the ECT-offering  

 

 

 

 

 

 

 

 

 
Figure 1.6: Annual percentage and number of U.S. general hospitals conducting 

ECT procedures. A consistent decline in the availability of ECT inpatient treatment 

was observed from 1993 to 2009 across the United States. Adapted from Case et al., 

2013.  
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hospitals differs by geographic region and remained highest in the northeastern and 

midwestern regions each year throughout this study duration (Case et al., 2013). This  

reduction in hospitals conducting ECT over 16 years mainly occurred in those with 

psychiatric inpatient units, and is likely not driven by increased outpatient use. Provider  

guidelines recommend that first-time ECT recipients undergo an inpatient stay and advise 

against outpatient care for patients at high risk for self-harm, patients who have catatonia 

of a complicating illness, and patients who do not have a caregiver. Further, outpatients 

typically use the same hospital ECT suites as inpatients. These circumstances 

demonstrate the complementary nature of inpatient and outpatient ECT use, which 

suggests the discontinued use of inpatient ECT likely results in the elimination of 

outpatient procedures in turn.  

This study further concluded that ECT initiation is highly sensitive to a patient’s 

geographic proximity to facilities offering treatment (Case et al., 2013). With that, the 

widespread elimination of ECT availability likely reduced the chances a prospective 

patient would consider initiating treatment. Consistent sociodemographic trends in 

patients who used ECT despite this severe decline aligned with national findings.  

 

Summary: What Have We Learned? 

It is clear that low SES, cultural beliefs, and systematic barriers prevent minority 

populations from receiving ECT treatment. Multiple studies suggest that geographic 

region plays a vital role in the prolonged use of mental health services among racial and 

ethnic populations (Braveman et al., 2011; Case et al., 2013; Chow et al., 2003; Patel et 

al., 2019; Snowden, 2003). Despite the marked geographic variability of ECT 
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accessibility in the US, limited studies have established local trends in the administration 

of ECT. This awareness could elucidate the reasoning behind geographic disparities in 

mental health care with the overarching goal of reducing disparities in ECT treatment. 

 

Wake Forest Baptist Medical Center: A Unique Perspective 

Wake Forest Baptist Medical Center (WFBMC) is an academic medical center 

located in Winston-Salem, North Carolina. WFBMC is one of the leading institutions for 

ECT treatment in the eastern region of the US with a long tradition of providing ECT, 

stemming from Bowman Gray Hospital to now Wake Forest Baptist Medical Center. 

This type of hospital and geographic location are highly conducive for patients 

considering ECT treatment, as described by previous reports (Olfson et al., 1998; Patel et 

al., 2019).  

 The accessibility of ECT at WFBMC makes this institution a prominent research 

area of interest. The sociodemographic profiles of ECT patients treated at WFBMC can 

provide significant insight into potential disparities in treatment at a local level. Previous 

reports rarely, if ever, assessed sociodemographic differences between the general 

population of a region surrounding an ECT-treatment center and the ECT patient 

population. This unique geographic perspective sets this current study apart, and allowed 

me to identify segments of the population who elect treatment. I was also able to assess 

associations between geographic location, socioeconomic factors, and racial groups in the 

administration of ECT at WFBMC.  

The purpose of this study was to test the following overall hypotheses: (1) The 

majority of ECT patients lived in proximity to WFBMC in areas of favorable 
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socioeconomic conditions. (2) There are sociodemographic differences between patients 

who received ECT treatment at WFBMC and the general population of the surrounding 

region. (3) There are both sociodemographic and socioeconomic differences between 

race groups among patients who received ECT treatment at WFBMC. 
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CHAPTER 2: METHODS 

Design 

 This was a cross-sectional study designed to assess the geographic, 

socioeconomic, and sociodemographic variation of patients who have received ECT 

treatment at WFBMC. Demographic data was obtained from the electronic medical 

records of patients who received ECT from August 2014 to August 2019. The Center of 

Translational Science Institute (CTSI) at WFBMC assisted with obtaining previously 

collected data by generating a list of demographic variables for patients who met the 

inclusion criteria. The following demographic data was obtained for each individual 

patient: age, sex, race, ethnicity, payment source, zip code, marital status, pre- or post-

menopausal (women only), and number of ECT procedures.  

 This routinely-collected data was gathered from patients who received ECT 

treatment from Dr. Predrag Gligorovic MD, MHA, as he is the Director of the ECT 

program at WFBMC and has performed the majority of procedures. No additional contact 

with patients by researchers was necessary for this study. Eligibility criteria is outlined 

below: 

 Inclusion Criteria: 

o Must be a WFBMC patient of Dr. Gligorovic  

o Must have received ECT treatment in the WFBMC Outpatient Surgical 

Center within the last five years (2014-2019) 

 Exclusion Criteria:  

o None 
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 Sample Description 

Abiding by the inclusion and exclusion criteria, 368 ECT patient profiles were 

assessed in this study. A total of 5,149 procedures were conducted during the indicated 

five-year time period, ranging from 1 to 91 procedures per unique patient (mean = 13.99, 

SD = 15.04). Many patients travelled for treatment and information regarding their home 

zip codes was collected, which included 140 unique zip codes coming from the states of 

Alabama (n = 1), Arkansas (n = 1), Colorado (n = 1), Georgia (n = 1), North Carolina (n 

= 116), South Carolina (n = 4), Tennessee (n = 1), Texas (n = 1), and Virginia (n = 14). 

Table I summarizes all other demographic variables collected for the ECT population in 

the WFBMC catchment area.  

 

Measures and Comparisons 

To test the first hypothesis, I modeled the geographic area of residence among ECT 

patients using patient-reported zip codes. I then gathered socioeconomic data for each 

North Carolina county from the U.S. Census Bureau (U.S. Census Bureau, 2017) which 

included median household income, poverty level, and educational attainment. Poverty 

was defined as the percentage of people whose income in the past 12 months was below 

the poverty level. A 20% threshold was set whereby countywide populations experienced 

either less than, or greater than or equal to, 20% poverty. These are described as low-

poverty or high-poverty areas, respectively, in the context of this dissertation. 

Educational attainment was defined as the number of people who had achieved a 

bachelor’s degree or higher.  
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Table I: Summary of ECT Population Demographics 

 

 

Demographic Variable Number of ECT Patients 

Age, years 

Range 

Mean 

SD 

 

18-91 

54.80 

15.56 

Sex 

Male 

Female 

 

121 

247 

Race 

White or Caucasian 

Black or African American 

American Indian or Alaska Native 

Asian 

Other 

 

335 

19 

2 

4 

8 

Ethnicity 

Hispanic or Latino 

Not Hispanic or Latino 

Patient Refused 

 

5 

362 

1 

Marital Status 

Single 

Married 

Divorced 

Widowed 

Separated 

Significant Other 

Unknown 

 

98 

183 

56 

18 

10 

2 

1 

Payment Source 

Commercial 

Managed Care 

Medicaid 

Medicare 

Other Government Programs 

Self-Pay 

Tricare 

 

1 

122 

28 

202 

4 

10 

1 

Menopausal Status (women only) 

Menopausal  

Non-menopausal 

 

105 

142 
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To test the second hypothesis, comparisons were made between the ECT patient 

population and the general populations of both Winston-Salem, the city in which 

WFBMC is located, and the state of North Carolina. The parameters used for ECT  

patients residing in Winston-Salem and this general population included age, sex, race, 

ethnicity, and marital status. The parameters used for ECT patients residing in North 

Carolina and this general population included race and ethnicity.  

To test the third and final hypothesis, comparisons were made within the ECT 

patient population. This included comparisons between racial groups for the following 

parameters: age group, ethnicity, sex, psychiatric diagnosis, maintenance procedures, 

payment source, marital status, median household income, poverty level, and education 

level. Psychiatric diagnoses were classified into major depressive disorder, bipolar 

disorder, schizophrenia, and schizoaffective disorder. As some patients’ records showed 

multiple diagnoses, their most recent psychiatric diagnosis was used. Maintenance 

procedures indicated a history of more than 8 ECT procedures for any given patient. The 

socioeconomic parameters included population-level exposures for median household 

income, poverty level, and educational attainment whereby certain thresholds were set to 

define each parameter. Relative to the income distribution in North Carolina, median 

household income was categorized into high (>$50,000), medium ($40,000-$50,000), 

and low (<$40,000) incomes. Poverty level was defined using the same 20% threshold as 

previously described. Lastly, a threshold for education level for the percentage of people 

who achieved a bachelor’s degree or higher was set at 25%. Low education was 

identified as less than 25% of the population having obtained a bachelor’s degree or 
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higher and high education was identified as 25% or greater of the population having 

obtained a bachelor’s degree or higher. 

While patient information was gathered from self-reported data in patient records, 

relevant sociodemographic and socioeconomic information for the general populations of 

North Carolina and Winston-Salem was collected from the U.S. Census Bureau (U.S. 

Census Bureau, 2017). 

 

Statistical Analyses  

Results were analyzed initially using SAS Enterprise Guide 7.1 statistical 

software to generate population-based counts and proportions that were grouped into 

sociodemographic categories of interest. Chi-square tests of homogeneity were used to 

determine significant differences in sociodemographic parameters between the Winston-

Salem and North Carolina ECT populations in comparison to these general populations. 

This test was also used to determine significant differences in sociodemographic and 

socioeconomic characteristics across race within the ECT population. Pearson’s residuals 

were generated to determine the highest-contributing variables to overall chi-square 

scores (i.e. the main source of significance). Prevalence ratios were calculated to quantify 

the extent of observed differences between certain populations. P-values were generated 

to determine significance, where p<0.05 was deemed significant.  

 

Ethics 

This study was approved by the Institutional Review Board (IRB) at Wake Forest 

University School of Medicine (IRB00059495). This study involved a full waiver of 



 
 

36 
 

consent/assent and waiver of HIPAA authorization. No more than minimal risk was 

involved. We certify that all applicable institutional and governmental regulations 

concerning the ethical use of human medical records were complied with during this 

study. This included the de-identification of patient names at the earliest opportunity, the 

collection of the minimal amount of information needed to assess study outcomes, 

password-protected computers for data and record storage, and data access limited to the 

principal investigator and any co-investigators and study team members. 
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CHAPTER 3: RESULTS 

 

Hypothesis 1: The majority of ECT patients lived in proximity to WFBMC in areas 

of favorable socioeconomic conditions.  

1. Geographic Distribution  

 To test the first hypothesis, I assessed the geographic distribution of all 368 ECT 

patients to determine if most patients lived in proximity to WFBMC. I identified both the 

state and county residence for each patient according to the 140 unique zip codes 

reported. The highest proportion of patients resided in the east-coast states of North 

Carolina (93.48%), Virginia (3.80%) and South Carolina (1.09%). All other states only 

contained one patient each (0.27% each), as shown in Figure 3.1.A. To visually inspect 

the distance from each patient’s residence to WFBMC, which ultimately indicated how 

far patients were willing to travel for treatment, I created a patient density map of the east 

coast (Figure 3.1.B).  

A total of 37 unique counties from North Carolina, 9 unique counties from 

Virginia, and 3 unique counties from South Carolina encompassed the ECT patient 

population. In North Carolina, Forsyth county, where WFBMC is located, contained the 

largest count of patients (101 patients). This was followed by Guilford county, adjacent 

east of Forsyth (76 patients). A sharp decline in patient density followed this, in which 19 

and 18 patients were concentrated in counties located directly south of treatment (n=2). 

The remaining counties clustered around WFBMC contained between 2 to 14 patients 

and were located within two counties from treatment (n=12). Counties farther west from 

WFBMC contained between 1 to 5 patients (n=13), while counties farther east from 

WFBMC, and near other major ECT-treatment centers, contained between 1 to 3 patients 
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State Patient Residence (n=368),  

n (%) 

Alabama 

Arkansas 

Colorado 

Georgia 

North Carolina 

South Carolina 

Tennessee 

Texas 

Virginia 

1 (0.27%) 

1 (0.27%) 

1 (0.27%) 

1 (0.27%) 

344 (93.48%) 

4 (1.09%) 

1 (0.27%) 

1 (0.27%) 

14 (3.80%) 

Figure 3.1: ECT patient population density. A. Table showing the proportions of 

ECT patients by state of residence. B. Population density map of North Carolina, 

South Carolina, and Virginia counties. Larger circle diameter represents greater 

counts of patients who resided in a given county. The precise counts of patients and 

associated circle diameters are shown in the left-hand legend. WFBMC location is 

indicated by red arrow. Other leading ECT-treatment centers are indicated by red X-

marks.  

 

A. 

B. 

WFBMC 
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 (n=9). Virginia counties each contained between 1 to 3 patients, with the densest 

counties located nearer treatment. South Carolina counties contained between 1 to 2 

patients per county, yet the densest county was farthest from treatment. 

Altogether, ECT patients who resided in North Carolina ranged from 

approximately 5 to 379 miles from treatment. Patients from Virginia ranged from 48 to 

192 miles from treatment, and those from South Carolina ranged from 164 to 222 miles 

from treatment. This indicated that some patients from Virginia and South Carolina are 

closer in proximity to WFBMC than many patients in North Carolina. This trend 

persisted among patients in Tennessee and Georgia who resided 189 and 327 miles from 

treatment respectively. Patients in all other states were farther than 379 miles from 

treatment.  

2. County-wide Socioeconomic Conditions   

 

 Given the majority of ECT patients resided in North Carolina, community-level 

distributions of income, poverty, and education were calculated for each NC county to 

determine if most ECT patients lived in favorable socioeconomic conditions (Figure 3.2).  

The median household income at the county-level in North Carolina ranged from 

approximately $30,000 to $70,000 (Figure 3.2.A). Levels of income were organized into 

high (>$50,000), medium ($40,000-$50,000), and low (<$40,000) relative to this 

distribution. In North Carolina, 34% of counties were categorized as low, 44% of 

counties were medium, and 22% of counties were high median household incomes. The 

majority of ECT patients lived in medium income counties (80.81% patients), followed 

by high (10.18% patients) and low (9.01% patients) median household income counties. 
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Interestingly, the county with the highest median household income contained 1 patient 

($73,577), while the county with the lowest median household income contained 4 

patients ($37,109). The counties containing or directly surrounding WFBMC were 

categorized as medium to high income counties. The ECT patient whose residence was 

farthest from treatment lived in a medium income county.  

Assessing the poverty level for each county allowed me to further characterize the 

affluence of counties ECT patients resided in. In North Carolina, two-thirds of counties 

were low poverty (<20% of residents living in poverty), while just one-third of counties 

were high poverty (>20% of residents living in poverty) (Figure 3.2.B). The vast majority 

of ECT patients lived in low-poverty areas (94.77% patients). Among counties containing 

Figure 3.2: ECT patient counts relative to SES in North Carolina by county.  

Maps representing counts of patients relative to total population for 

A. median household income, B. percentage of people whose income in the past 12 

months is below poverty level, and C. attainment of bachelor’s degree or higher. A 

blue color scale is provided for each map, where darker shades indicate smaller 

numbers while lighter shades indicate larger numbers. A fixed scale is set for poverty, 

where dark blue indicates at least 20% poverty and light blue indicates less than 20% 

poverty. The diameter of each circle is indicative of patient count. 
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ECT residents, the county with the lowest percent of residential poverty (8.9%) contained 

1 patient and is the second-farthest county from treatment. The county with the highest 

percent of residential poverty (28.3%) contained 3 patients and is located west of 

WFBMC whereby no additional significant treatment options are in proximity. The 

farthest resident from treatment lived in a high-poverty county that expressed medium-

ranged median household income, indicating an asymmetric association between high 

poverty and low income. Similar trends were observed in a few areas of medium income 

and high poverty. However, in general, areas with medium to high income expressed low 

poverty levels. 

 To finally determine the countywide affluence of ECT patient residence, I 

assessed the prevalence of bachelor’s degrees or higher among total residents of each NC 

county (Figure 3.2.C). Within the general population of North Carolina, 29.90% of 

people achieved a bachelor’s degree or higher. A similar trend occurred among counties 

that contained ECT patients, with 25.34% of people having achieved this. Forsyth county 

and the county adjacent east of Forsyth contained the largest counts of people with at 

least a bachelor’s degree among the counties in proximity to treatment. Among counties 

with ECT patient residents, the county farthest from treatment had the lowest number of 

residents with at least a bachelor’s degree. Interestingly, the same county that exhibited 

highest median household income also showed the highest number of residents with at 

least a bachelor’s degree, which supports the known correlation between income and 

education.  
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Hypothesis 2:  There are sociodemographic differences between patients who 

received ECT treatment at WFBMC and the general population of the surrounding 

region. 

1. North Carolina: ECT Patients versus General Population  

 To test the second hypothesis, I first assessed the racial and ethnic distributions 

among ECT patients compared to the general population of North Carolina to determine 

if disparities existed. The proportions of race between general residents and ECT 

residents significantly differed (𝑋4
2=84.08 p=<2.200e-16), which was driven by lower 

proportions of black ECT patients and higher proportions of white ECT patients 

compared to the general population. Additionally, the underrepresentation of Hispanic or 

Latino ECT patients was demonstrated by the significant differences in proportions of 

ethnicity between general residents and ECT residents (𝑋1
2=26.56, p=2.551e-7).  

 To further compare distributions of race and ethnicity between ECT patients who 

resided in NC and this general population, I graphically inspected trends in proportions. 

Figures 3.3.A-E illustrate the racial proportions of ECT patients compared to county-

wide populations. According to recent U.S. Census Bureau data, North Carolina consists 

primarily of white residents, making up over 72% of the population, followed by blacks 

(21.89%), Asians (2.26%), residents of other races (1.94%), and lastly, AIAN (1.55%). 

ECT patients exhibited similar trends, with an overrepresentation of white patients 

(90.70%) and the rest of the reported races underrepresented, including blacks (5.52%), 

other races (2.04%), Asians (1.16%), and AIAN (0.58%). Zip code residence of white 

patients was distributed across the state of North Carolina and on average, white ECT 

patients from NC traveled farther than non-white patients. Patients of all other racial 
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Figure 3.3: ECT patient proportion of total population according to racial and 

ethnic group in North Carolina by county. Maps representing proportions of 

patients relative to total population for A. American Indian or Alaskan Native 

(AIAN), B. Asian, C. Black or African American, D. Other, E. White or Caucasian, 

F. Hispanic or Latino, and G. Not Hispanic or Latino. A blue color scale is provided 

for each map, where darker shades indicate smaller numbers while lighter shades 

indicate larger numbers. The diameter of each circle is indicative of proportion size. 

WFBMC location and largest and smallest proportion sizes for race and ethnicity are 

indicated in red. 
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categories tended to live in areas clustered around WFBMC, with the exception of one 

black patient.   

Although the AIAN race made up the smallest count of ECT patients, this was the 

largest proportion relative to the same-race population within a given county (1:146 

patient to residents). Alternatively, as the white race made up the largest portion of both 

ECT patients and NC residents, it also showed the smallest proportion of patients to 

residents in one county that was east of WFBMC and closer to another treatment center 

(1: 632,850 patient to residents). For each racial and ethnic group, the proportion of ECT 

patients to the total population was generally greater for counties proximal to WFBMC 

than those distal. This did not occur as frequently in black and other race patients due to 

larger counts of general residents, resulting in smaller proportion sizes overall. The ECT 

patient traveling farthest to WFBMC self-identified as white and made up a larger 

proportion than expected due to distance (1:397 patient to residents). 

Figures 3.3.F-G illustrate the ethnic proportions of ECT patients compared to 

county-wide populations. North Carolina has a minority ethnic population with just 9.6% 

reporting as Hispanic or Latino. This was reflected in the ECT population, with an 

underrepresented minority of just 1.16% patients self-identifying as Hispanic or Latino. 

These patients resided in Forsyth county and an adjacent county to the southeast. Those 

not identifying as Hispanic or Latino showed a scattered distribution across the state, 

exhibiting similar geographic patterns to white patients. Both the largest and smallest 

proportions of ECT patients to total population occurred among those self-identified as 

not Hispanic or Latino. In general, larger proportions of ECT patients to total population 

lived clustered around WFBMC for both ethnic categories.  
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2. Winston-Salem: ECT Patients versus General Population  

 Among the patients who have received ECT treatment at WFBMC, I compared 

sociodemographic characteristics of the 73 patients who resided in Winston-Salem to the 

general population of this city, which consisted of 240,193 people (Table II). The ECT 

population predominately consisted of white females (83.56% white, 69.86% female) 

who self-identified as not Hispanic or Latino (97.26%). Most were aged 35-64 years 

(58.90%), and were either of other marital status or married (38.36% and 35.62% 

respectively). The general population of Winston-Salem was predominately white female 

and showed a similar distribution of sex (56.22% white and 53.01% female, 

respectively). Most of the population identified as not Hispanic or Latino (85.13%). Most 

were aged 35-64 (36.67%), and were either married or of other marital status (40.57% 

and 39.83% respectively). There were significant differences between these populations 

in overall proportions of age (𝑋3
2=38.37, p=2.361e-8), sex (𝑋1

2=8.321, p=3.918e-3), race 

(𝑋4
2=22.43, p=1.645e-4), and ethnicity (𝑋1

2=8.480, p=3.590e-3).  

Differences in age were due to a lower proportion of individuals less than 20 

years within the ECT population compared to the general Winston-Salem (W-S) 

population. Higher proportions of patients aged 35 to 64 and >65 years were observed in 

the ECT population compared to the general population of W-S, and also contributed to 

age differences to a lesser degree. The overall sex distribution between populations 

significantly differed due to the lower proportion of males in the ECT population 

compared to the general population. Significant differences in race was primarily due to 

the lower proportion of black race in the ECT population compared to the general 
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Table II: Comparison between ECT and General Populations of Winston-Salem 

Within the Census 2017 population, other race included Native Hawaiian and other 

Pacific Islander alone, some other race, and two or more races. Within the ECT 

Population, other race included other and unknown race. Marital status was only 

assessed for populations 15 years and older for Census data, therefore these proportions 

are out of 192,237 people who qualified under this age category. “Other” category 

under marital status included single or significant other status for the ECT population 

and never married status for the Census population. Chis-square test for homogeneity 

was based on counts, rather than proportions.   

 

 

 

 

Characteristic ECT Patients 

(N=73), 

n(%) 

Census  

2017  
Population 

(N=240,193),  

n(%) 

Difference Test 
(𝑿𝟐, p-value) 

Age group, years 

<20 

20-34 

35-64 

>65 

 

1 (1.37%) 

10 (13.70%) 

43 (58.90%) 

19 (26.03%) 

 

66,233 (27.58%) 

52,926 (22.03%) 

88,070 (36.67%) 

32,964 (13.72%) 

 
𝑋3
2=38.37,  

p=2.361e-8*** 
 

Sex 

Male 

Female 

 

22 (30.14%) 

51 (69.86%) 

 

112,867 (46.99%) 

127,326 (53.01%) 

𝑋1
2=8.321, 

p=3.918e-3** 

Race  

AIAN 

Asian 

Black/African American 

Other 

White/Caucasian 

 

0 (0%) 

1 (1.37%) 

10 (13.70%) 

1 (1.37%) 

61 (83.56%) 

 

761 (0.32%) 

5,376 (2.24%) 

83,401 (34.72%) 

15,621 (6.50%) 

135,034 (56.22%) 

 

 

𝑋4
2=22.43,  

p=1.645e-4*** 

 

Ethnicity  

Hispanic or Latino 

Not Hispanic or Latino 

 

2 (2.74%) 

71 (97.26%) 

 

35,706 (14.87%) 

204,487 (85.13%) 

𝑋1
2=8.480,  

p=3.590e-3** 

 

Marital Status 

Divorced 

Married 

Separated 

Other 

Widowed 

 

11 (15.07%) 

26 (35.62%) 

3 (4.11%) 

28 (38.36%) 

5 (6.85%) 

 

20,672 (10.75%) 

77,999 (40.57%) 

5,726 (2.98%) 

76,575 (39.83%) 

11,265 (5.68%) 

 

 

𝑋4
2=2.181,  

p=0.7026 
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population. Conversely, white race was proportionally higher within the ECT population 

compared to the general population of W-S. The observed ethnic differences arose from 

the significant underrepresentation of Hispanic or Latino ECT patients compared to the 

general population. 

 Within both populations, the majority of people were single or married. ECT 

patients showed a higher prevalence of being divorced, widowed, and separated 

compared to the general population. No significant differences in marital status were 

observed between the ECT and general W-S populations.   

 

Hypothesis 3: There are both sociodemographic and socioeconomic differences 

between race groups among patients who received ECT treatment at WFBMC. 

1. Comparisons Within the ECT Population: Differences Across Race 

To test the third and final hypothesis, I analyzed racial differences within the ECT 

population. Because the majority of the ECT population included in this study self-

reported as being white or Caucasian (n=335), I assessed for differences in 

sociodemographic and socioeconomic characteristics between two race groups: whites 

and minority races (Table III). Individuals categorized under “Minority Race” included  

patients who identified as black (n=19), other (n=8), Asian (n=4), and AIAN (n=2). 

Across all racial groups, the majority of individuals identified as not Hispanic or Latino 

(98.37%).  

Most ECT patients were 35-64 years old (60.05%). This age group showed 

consistent trends in ECT use among this five-year study, however those aged 65 and 

older showed a 10% decline in ECT use throughout this duration. The majority of ECT 



 
 

48 
 

Table III: Comparisons within ECT Population by Race 

Characteristic 

 

White or 

Caucasian 
(n=335), 

n(%) 

Minority  

Race 

(n=33), 

n(%) 

Difference 

Test 

(X2, p-value) 

Age (years) 
<20 
20-34 
35-64 
>65 

 

3 (0.90%) 
37 (11.04%) 

197 (58.81%) 
98 (29.25%) 

 

0 (0%) 
4 (12.12%) 
24 (72.73%) 
5 (15.15%) 

𝑋3
2

= 
3.431, 

p=0.3299 

Ethnicity 
Hispanic or Latino 
Not Hispanic or Latino 

 

2 (0.60%) 
332 (99.10%) 

 

3 (9.09%) 
30 (90.91%) 

𝑋1
2

= 
16.12, 

p=5.955e
-5*** 

Sex 
Male 
Female 

 

113 (33.73%) 
222 (66.27%) 

 

8 (24.24%) 
25 (75.76%) 

𝑋1
2=1.226, 

p=0.2683 

Psychiatric diagnosis 
Major Depressive Disorder 
Bipolar Disorder 
Schizophrenia 
Schizoaffective Disorder 

 

154 (45.97%) 
131 (39.10%) 
17 (5.07%) 
33 (9.85%) 

 

20 (60.61%) 
8 (24.24%) 
1 (3.03%) 
4 (12.12%) 

𝑋3
2=3.528, 

p=0.3171 

Maintenance Procedures 
<8 
>8 

 

168 (50.15%) 
167 (49.85%) 

 

25 (75.76%) 
8 (24.24%) 

𝑋1
2=7.899, 

p=4.946e-3** 

Payment Source 
Commercial 
Managed Care 
Medicaid 
Medicare 
Other Government Programs 
Self-Pay 
Tricare 

 

1 (0.30%) 
115 (34.33%) 
23 (6.87%) 

184 (54.93%) 
3 (0.90%) 
8 (2.39%) 
1 (0.30%) 

 

0 (0%) 
7 (21.21%) 
5 (15.15%) 
18 (54.55%) 
1 (3.03%) 
2 (6.06%) 

0 (0%) 

𝑋6
2=7.218, 

p=0.3012 

Marital Status 
Divorced 
Married 
Separated 
Significant Other 
Single 
Unknown 
Widowed 

 

53 (15.82%) 
171 (51.04%) 

9 (2.69%) 
2 (0.60%) 

84 (25.07%) 
0 (0%) 

16 (4.78%) 

 

3 (9.09%) 
12 (36.37%) 
1 (3.03%) 

0 (0%) 
14 (42.42%) 
1 (3.03%) 
2 (6.06%) 

 

𝑋6
2=16.06, 

p=1.346e-2* 
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Median Household Income 
High 
Medium 
Low 

 

39 (11.6%) 
260 (77.6%) 
36 (10.7%) 

 

2 (6.06%) 
28 (84.85%) 
3 (9.09%) 

𝑋2
2=1.119, 

p=0.5716 

Poverty Level 
<20% below poverty level 
>20% below poverty level 

 

311 (92.84%) 
24 (7.16%) 

 

33 (100%) 
0 (0%) 

𝑋1
2=2.529, 

p=0.1118 

Education Level 
<25% Bachelor’s degree or higher 
>25% Bachelor’s degree or higher 

 

251(74.93%) 
84 (25.07%) 

 

29 (87.88%) 
4 (12.12%) 

𝑋1
2=2.770, 

p=9.603e-2 

Median household income ranged from high (>$50,000) to medium ($40,000-$50,000) to 

low (<$40,000). Psychiatric diagnosis consisted of the most recent diagnosis for each 

patient. Chis-square test for homogeneity was based on counts, rather than proportions.   

 

patients were female (67.12%). MDD remained the most common diagnosis among 

patients (47.28%) followed by bipolar disorder (37.77%), schizoaffective disorder 

(10.05%), and schizophrenia (4.89%). Medicare was the most commonly-utilized 

payment source (54.89%), followed by managed care (33.15%).  

Most patients were married (49.73%). Larger proportions of patients lived in areas with a 

medium-ranged median household income (78.26%) and in low-poverty areas (93.48%). 

The majority of patients also lived in areas where less than 25% of the population 

achieved a bachelor’s degree or higher (76.09%).  

When comparing white and minority patients, significant differences in the 

overall counts of ethnicity (𝑋1
2=16.12, p=5.955e-5), maintenance procedures (𝑋1

2=7.899, 

p=4.946e-3), and marital status (𝑋6
2=16.06, p=1.346e-2) were observed. 

Ethnic differences occurred from significantly larger proportions of Hispanic or 

Latino origin within minority patients compared to whites. The number of ECT 

procedures differed by racial group, whereby minority patients were half as likely to 

receive ECT maintenance exceeding 8 procedures compared to white patients.  
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The observed differences in marital status between racial groups was attributed to 

minority patients more likely to be single compared to whites, and less likely to be 

divorced or married compared to whites. Not included in this table is menopausal status 

among female patients. The prevalence ranges for having achieved menopause was 

similar in both racial groups (42.42% white, 44.0% minority; 𝑋1
2=0.03, p=0.8737). 

In general, the prevalence of patients aged 35-64 was higher for minority patients 

than for white patients. The prevalence of MDD and schizoaffective disorder was higher 

for minority patients compared to white patients, while the prevalence of bipolar disorder 

and schizophrenia were both higher among whites than minority patients. Medicare was 

the predominate source of healthcare payment for both racial groups, and was used at 

similar proportions (55%). However, white patients used managed care at a higher 

proportion than minority patients, while minority patients used Medicaid and self-pay at 

higher proportions than white patients. Although both racial groups lived in areas with a 

predominately medium-ranged median household income, the proportion for this income 

level was higher for minority patients than whites, while the prevalence of living in areas 

with high and low median household income was higher for whites than minorities. 

White patients were 2.07 times more likely to live in areas where >25% of the population 

achieved a bachelor’s degree or higher compared to minority patients.  
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CHAPTER 4: DISCUSSION AND FUTURE DIRECTIONS 

 

Disparate Use of ECT at WFBMC 

The primary goal of this study was to describe the sociodemographic 

characteristics of the population of patients who utilized ECT treatment at WFBMC 

within the last five years, and to assess associations between geographic location, 

socioeconomic factors, and racial groups. My findings suggest that patients who received 

ECT were overrepresented with respect to age at 35 to 64 years, white race, and female 

sex compared to the general population of Winston-Salem which had greater proportions 

of younger adults, black race and Hispanics or Latinos. Within our ECT population, I 

observed a large proportion of Medicare beneficiaries living in more affluent residential 

areas, whereas the proportions of patients who were Medicaid beneficiaries, patients who 

self-pay, and patients living in poor residential areas were low. These patient profiles 

align with nationally-recognized reports with the exception of age (Patel et al., 2019; 

Olfson et al., 1998). In the US, patients aged 65 or older were more likely to undergo 

ECT treatment compared to other ages, which parallels to the widespread use of 

Medicare.  

Although this older age group makes up 30% of our patient population, patients 

aged 35 to 64 years represent a larger 60% of this current study sample. Medicare was 

used by approximately half of patients in this majority age bracket. This suggests a large 

burden of severe disability due to depression or other comorbidities among those aged 35 

to 64 in our sample, as Medicare is typically only available to people under the age of 65 

in such extreme circumstances (Gadermann et al., 2012). Further, older patients 

expressed a marked reduction in ECT use at WFBMC from 2014 to 2019. This trend 
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aligns with findings from Case and colleagues who reported that declining ECT use 

among inpatients was driven by the elderly (Case et al., 2013). This study, along with 

several others, credit the likelihood of ECT use to type of hospital and geographic 

location (Olfson et al., 1998; Patel et al., 2019). Given the favorable attributes of 

WFBMC, being an academic medical center and located in an urban setting within the 

eastern US, geographic location is conducive for patients of the surrounding population 

to receive ECT treatment. Here, I assessed sociodemographic characteristics of the ECT 

patient population at WFBMC compared to those of the surrounding region to better 

understand segments of the population who present for ECT treatment. 

 

Influences from the Surrounding Region 

Inherent Racial and Ethnic Disparities 

 The general populations of Winston-Salem and North Carolina provided 

representative samples of potential source populations for WFBMC ECT patients  

and as such proved formative in understanding racial and ethnic trends among ECT 

patients. Both whites and non-Hispanic or Latino individuals make up the majority of 

these general populations. This inherent racial and ethnic inequality instigates the 

observed higher proportions of white non-Hispanic or Latino patients within the ECT 

population. Similarly, this instigates the observed lower proportions of minority patients 

within the ECT population. While initial statewide inequalities contribute to these racial 

and ethnic disparities in treatment, the significant overrepresentation of whites/Hispanic 

or Latinos and underrepresentation of blacks/non-Hispanic or Latinos in the ECT 

population speaks to additional factors that may exacerbate these treatment disparities. 
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Although cultural factors could not be assessed directly, population-level socioeconomic 

trends in North Carolina, and other states, allowed me to investigate SES as a driving 

force in ECT disparities observed at WFBMC.  

 

Higher SES and ECT Treatment 

In North Carolina, minority racial and ethnic populations are roughly twice as 

likely to live in poverty compared to whites, with the exception of Asian populations who 

exhibit similar poverty rates to whites (Kaiser Family Foundation, 2020). Black, AIAN, 

other race, and Hispanic or Latino populations each attain predominately low median 

household incomes as defined by my earlier threshold (U.S. Census, 2017). Alternatively, 

white and Asian populations attain mostly high median household incomes. These 

statewide trends indicate more affluent lifestyles for white and Asian populations 

compared to minorities.  

Within the ECT population, all but one individual in the minority race group 

resided in North Carolina. Minority patients who elected ECT treatment all lived in low-

poverty and medium-ranged income areas of North Carolina. Taken together, these trends 

are twofold. First, Asians who reside in North Carolina likely have the financial means to 

undergo ECT treatment, yet only four patients were treated at WFBMC. This suggests 

that cultural differences such as stigma associated with mental illness may be the most 

telling barrier to treatment among this race. Second, minorities who elected ECT 

treatment had the economic means to do so.  

 The high-income counties of North Carolina WFBMC patients resided in were all 

urban settings. These were located farther south and east of treatment, where other 
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established ECT-treatment centers were located. This suggests that patients with 

affluence are more willing to travel to receive care they deem valuable, despite other 

treatment options in closer proximity to their residential areas. This also further 

corroborates North Carolina urban settings and options for care.  

The notion of individuals who live in affluent areas farther from treatment 

traveling despite distance continues with WFBMC patients who resided in states outside 

of the east-coast. All of these patients lived in affluent areas, which was expected because 

of the financial resources required to travel to receive treatment. All of these counties 

were considered low poverty and the majority of these counties expressed high median 

household income, with the exception of only two counties exhibiting medium-ranged 

income. A powerful truth from these outside states is that all patients who resided among 

them were white. This again connects race to affluence not only in terms of these 

favorable socioeconomic conditions, but also in regard to economic means for 

transportation. In fact, some of these patients traveled multiple times to receive premier 

care, as between 1 and 44 procedures (mean=13.8 procedures) were conducted for each 

of these individuals requiring numerous visits and extended stays away from home. 

Additionally, this observation connects race to willingness to undergo ECT treatment. 

Minority patients who received the same treatment and resided in similar socioeconomic 

conditions tended to live clustered around WFBMC. This suggests that minority patients 

were less likely to travel for ECT treatment compared to their white counterparts.  
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Lower SES and ECT Treatment 

 The only instance of high poverty and low median household income within the 

entire ECT population occurred in North Carolina and Virginia. The majority of these 

patients were white, with the exception of two patients of other race. One of these other-

race patients lived in a Virginian county with both high poverty and low income, while 

the second other-race patient lived in a North Carolina county with low income only. 

Both of these patients lived in proximity to WFBMC. The majority of all patients with 

low SES lived west of WFBMC, in predominately rural counties where no other ECT-

treatment centers were located. This speaks to the lack of access to care individuals in 

rural regions of North Carolina face, and their willingness to travel for treatment despite 

these unfavorable conditions.  

 While proximity is a crucial advantage for patients of low SES to receive ECT 

treatment, a small portion of patients who lived in either high-poverty or low-income 

counties resided in areas more remote from treatment. Although the specific reasons 

these patients were capable of receiving care at WFBMC is unclear, owning health 

insurance is a likely underlying contributor. Previous studies showed that individuals 

with Medicare are more likely to receive ECT treatment (Olfson et al., 1998; Patel et al., 

2019). Among all ECT patients living in low SES areas, both proximal and distant, 

Medicare was utilized by over two-thirds of this population. Managed care was the 

second-leading payment source, which is obtained through an employer. This further 

suggests employment as a reason patients of low SES were able to obtain care. 

Interestingly, Medicaid was only utilized by a small portion of this low SES population 

despite this population being potentially likely to qualify for this low-income 
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governmental-assisted insurance. This does align with national reports of Medicaid being 

least likely used by ECT patients and further emphasizes the degree of disability among 

these patients who predominately utilized Medicare (Patel et al., 2019). 

 

Demographic Factors from the Surrounding Region Were Not as Influential  

 The distribution of sex in Winston-Salem and North Carolina was fairly equal 

between men and women. However, men were severely underrepresented in the ECT 

population. This was expected based on higher prevalence rates of diagnosed depression 

and of ECT-treatment among women compared to men (Albert, 2015; Patel et al., 2019). 

This sex disparity is largely due to the genetic and social differences universally seen in 

men and women, rather than from specific influences from the surrounding region. For 

example, several studies reveal that hormonal changes in women, i.e. puberty, prior to 

menstruation, after pregnancy, and perimenopause, trigger increased prevalence of 

depression (Albert, 2015). These hormonal changes are tied to decreased levels of 

estrogen. Although the majority of females in our ECT population were nonmenopausal, 

most were aged 35 to 64 which is the prime age range for perimenopausal symptoms to 

begin—a trigger for depression. Alternatively, men are less likely to seek help for 

depression than women and instead externalize symptoms through aggressive and violent 

practices (Addis, 2008).  

The higher number of individuals aged 35 to 64 within our ECT population likely 

stems from several factors. The growing burden of depression observed worldwide 

alongside the growing diagnosis of depression among younger age groups throughout the 

US has resulted in increased severity of depression observed at earlier life stages (Blue 
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Cross Blue Shield, 2018; World Health Organization, 2020). While older age groups 

utilized ECT more often in past reports, the increase of earlier diagnoses of depression 

likely results in individuals aged 35 to 64 now utilizing ECT at higher rates. Additionally, 

individuals less than 18 must obtain legal documentation from multiple psychiatrists to 

verify their need for ECT treatment in North Carolina. This makes receiving treatment at 

an even younger age more challenging. Further, it has often been cited that depressed 

patients use ECT as a last-resort option, which imposes a longer time period until 

treatment begins in which patients are typically above 35 in age despite earlier diagnoses 

(McIntyre et al., 2014). The combination of these multiple factors help explain the 

overrepresentation of patients aged 35 to 65 years old in this study population.   

 

Racial Disparities Within the ECT Population 

 A meaningful observation in this study was the similarity in proportions of 

psychiatric diagnoses between white and minority ECT patients. This is inconsistent with 

prior findings from ECT studies that suggest the likelihood of diagnosis for schizophrenia 

given similar symptoms of psychosis is higher among blacks compared to their white 

counterparts (Breakey & Dunn, 2004). A greater prevalence of MDD and bipolar disorder 

diagnoses was observed among black ECT patients at WFBMC compared to whites. 

Although this particular patient population could have shown substantially lower signs of 

psychosis compared to whites, this may result from the accurate diagnoses of psychiatric 

disorders at WFBMC and with that, cultural competence by providers.  

 Previous reports have observed similar effectiveness of ECT-treatment across 

race, meaning that the color of one’s skin does not influence the success rate of treatment 
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(Euba, 2012). That said, certain individuals require ECT maintenance, the continuation of 

ECT in excess of 8 procedures. Although the prevalence of ECT maintenance was lower 

among minority patients compared to white patients, this likely stems from factors 

unrelated to treatment effectiveness. It is widely reported that minority patients who do 

seek mental health specialty treatment are more likely to drop-pout of treatment 

prematurely compared to whites (Chow et al., 2003). Reasons for higher drop-out rate are 

attributed to perspectives of minimal benefit and heavy questions of treatment 

effectiveness among minority patients (Cooper et al., 2003). The acceptance of mental 

health treatment in general is reportedly lower among blacks and Hispanics, which could 

also influence the discontinuation of ECT-treatment. Cultural barriers such as 

stigmatization, coping preferences, and medical mistrust fuel this initial lack of 

acceptance and likely contribute to the marked drop-out rates observed despite clinical 

benefits.  

 Perhaps an additional contributor to this ECT-maintenance difference lies in 

marital status. Previous reports have established that never-married and formerly-married 

individuals exhibit greater depression severity compared to those who are married (Inaba 

et al., 2005). A clear relationship between depression and marital disruption exists, as 

individuals with diagnosed MDD are more likely to become separated or divorced 

(Bulloch, Williams, Lavorato, & Patten, 2009). Likewise, individuals who become 

separated or divorced are more likely to experience MDD. The majority of ECT patients 

in our study were married. Studies have shown that social support is an integral 

moderator of symptoms of depression (Kessler & Essex, 1982). A spouse accepting of 

ECT-treatment helps reduce depression severity in their partner through the 
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encouragement of treatment and positive emotional support. Conversely, negative life 

events such as divorce may worsen symptoms of depression and can be detrimental if an 

individual does not have support from friends and family members. Perhaps a 

contributing factor to minority populations receiving less ECT maintenance is their 

higher likelihood of being single compared to whites, though this was not assessed in this 

current work. Already-established barriers paired with lack of marital support to mediate 

symptoms of depression could increase premature drop-out from treatment.  

 

Limitations 

There are several limitations of this study. First, because the analyses were 

performed with cross-sectional data, temporal changes of patient data (i.e. zip code, 

marital status, age) could not be evaluated. Second, I could only analyze variables that 

were routinely included in the hospital’s administrative databases. More clinical data 

would have been desirable, especially of patients who were eligible for ECT but opted 

not to undergo treatment. With that, I was only able to assess those who received ECT 

treatment rather than all TRD patients who were eligible for ECT. This data set would 

have allowed me to perform logistic regression to identify sociodemographic differences 

between TRD patients who received ECT verses those who did not. Third, comorbidities 

of chronic diseases and psychiatric disorders were not assessed per individual patient. 

The severity of comorbidities could have differed across racial and ethnic category and 

further corroborated previous literature regarding differences in diagnostic trends. Fourth, 

measures of socioeconomic status (income, poverty, and education) were not assessed on 

an individual basis, but rather at the population-level. This required assumptions for 
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individuals based on population-level parameters, which may not have been fully 

accurate. For example, there are areas of high-concentrated poverty in many counties that 

may consist of a total population of low poverty. Discrepancies with poverty and income 

level are a limiting factor of this study. Fifth, the findings reported here are from analyses 

that are not adjusted for potential confounders. Thus, the reported associations do not 

take into account additional factors that could distort observed outcomes. For example, a 

potential confounder in this study is the presence of a comorbid condition such as 

generalized anxiety disorder, sleep disturbances, or eating disorders that are associated 

with depression severity. The presence of these comorbid conditions affect depression 

severity and could distort the relationship observed between racial group with 

sociodemographics and ECT-related measurements. Lastly, the generalizability of these 

results naturally comes into play for ECT recipients. However, based on the fact that 

national reports of ECT patients’ sociodemographic characteristics largely parallel to 

those of WFBMC ECT patients, alongside the rich history of disparities in mental health 

treatment, I expect that my results are generalizable. In other words, if I interviewed all 

residents of North Carolina to inquire whether they had received ECT treatment in the 

past, I expect their sociodemographic profiles to align with those from this study.  

 

Future Directions 

This study was highly beneficial in allowing me to characterize the ECT 

population of WFBMC and to compare the composition of this population to that of the 

surrounding population. As I transition into an observational study designed to 

characterize neural and behavioral changes associated with successful and unsuccessful 
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ECT treatment, the need to understand each individual patient will prove vital. This 

dissertation allowed me to jump-start this process by characterizing sociodemographic 

profiles of patients who typically receive ECT-treatment at WFBMC.  

One distinguishable observation from this study was that the composition of 

patients who received ECT-maintenance most often was predominately white and female. 

These specific demographic characteristics were overrepresented in the ECT population 

compared to the general population and I expect similar trends of disparate use of 

maintenance procedures throughout my upcoming study. Patients with differing 

demographic profiles may require maintenance but choose to not go through with it. 

Meeting and interviewing with patients will allow me to assess cultural barriers that may 

prevent the further utilization of ECT treatment that I was not able to measure in this 

cross-sectional study.  

On a broader basis, other studies have reported disparities in ECT treatment on a 

national scale. The complexity of health disparities dates back to a history of racial 

inequalities in the US and despite notable advances in civil rights, race remains a leading 

factor in determining health outcome. Unfortunately, there is no simple solution to this 

widespread account of disparities in receiving even the most basic healthcare. However, 

there are methods proposed to help eliminate disparities, beginning with awareness. The 

ability to translate my findings to Dr. Gligorovic, the director of ECT-treatment at 

WFBMC, creates an incredible opportunity for future collaboration to develop resources 

in addressing this issue. Better problem-solving and increased communication between 

researchers, medical professionals, and policymakers alike is unquestionably needed to 

develop strategies that increase access to care among minority populations. 
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Additional steps may involve the development of policies and implementation of 

programs that target low-resourced communities for greater healthcare resources. The 

expansion of healthcare coverage to racial and ethnic minority populations, who are 

disproportionately represented among those without healthcare coverage, may eliminate 

the lack of health insurance as a barrier to receiving care. Improving mental healthcare 

coverage specifically would potentially allow for better access to, and use of, mental 

healthcare services. These health insurance changes would improve both basic and 

mental health care needs, which are strongly intertwined. Establishing healthcare 

facilities targeted to minority populations must ensure close proximity to care, strong 

cultural competence of physicians, and adequate levels of care. Targeted educational 

programs to poorly-resourced schools could establish awareness of the importance and 

newfound availability of mental healthcare among young students who could be growing 

up in poverty. Offering mental health services at a low cost to these vulnerable 

populations, and reasonable resources to their family members, could also aid in 

lessening mental health barriers. For example, families who are aware that mental health 

negatively impacts overall health and that affordable resources are available from 

professionals who are competent to their individualized needs may be more likely to seek 

help. These grassroots efforts paired with major policy implementations are crucial next-

steps in creating access to care and reducing mental health disparities in the US. 
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CHAPTER 5: CONCLUSIONS 
 

Treatment disparities in the mental health arena are historically complex and 

persistent. The likelihood of minority patients receiving a diagnosis, let alone treatment, 

for a mental health disorder is overall less than that of whites. This national disparity is 

reflective of ECT utilization at WFBMC despite the considerable access to care this 

treatment center provides. This drives home the notion that environmental factors such as 

socioeconomic status, culture, and stigma likely contribute most to mental health 

disparities in this specific region of the US. Even still, these sociocultural influences 

continue to be universally experienced by many populations who reside in other 

geographic areas. The ubiquity of these mental-health barriers solidifies the need for 

targeted public health initiatives aimed at eliminating these observed disparities.   
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