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Background: Suicide is a major cause of mortality in the United States, accounting for 14.5 deaths per 100,000 population. Many emergency department (ED) visits in the United States are due to attempted suicides. Suicide attempts predict subsequent completed suicides. Socioeconomic factors, such as community-level socioeconomic deprivation, significantly affect many traditional risk factors for attempted suicides and suicides.

Aim: To determine the association between community-level socioeconomic deprivation and ED visits for attempted suicide in Maryland.

Methods: A retrospective analysis of attempted suicides in the Maryland State Emergency Department Database from January 2018 to December 2020. Community-level socioeconomic deprivation was measured using the Distress Community Index (DCI). Multivariate regression analyses were conducted to identify the association between DCI and attempted suicides/self-harm.

Results: There were 3,564,987 ED visits reported in the study period, with DCI data available for 3,236,568 ED visits; 86.8% were younger than 45 years, 64.8% were females, and 54.6% non-Hispanic Whites. Over the study period, the proportion of ED visits due to attempted suicide was 0.3%. In the multivariate logistic regression, compared to prosperous zones, those in comfortable (OR = 0.80, 95% CI: 0.73–0.88, p < 0.01), Mid-Tier (OR = 0.76, 95%CI:0.67–0.86, p < 0.01), At-Risk (OR = 0.77; 95%CI: 0.65–0.92, p < 0.01) and Distressed zones (OR = 0.53; 95% CI:0.42–0.66, p < 0.01) were less likely to visit the ED for attempted suicide.

Conclusion: Prosperous communities had the highest rate of attempted suicides, with the risk of attempted suicide increasing as individuals move from the least prosperous to more prosperous areas.
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1 Introduction

Suicide accounts for 14.5 deaths per 100,000 population in the United States and is a leading cause of death (1). Suicide attempts, non-fatal self-directed, potentially injurious behaviors with the intent to die significantly predict subsequent completed suicide (2). There are about 130 million emergency department visits in the United States yearly; a significant proportion of this is due to attempted suicides and self-inflicted injuries (3). In 2020, over 1.2 million people over 18 reported a suicide attempt and hundreds of thousands more presented to hospitals with self-harm injuries (4).

Suicide prevention strategies rely on understanding the underlying risk factors. The Center for Disease Control provides a framework for organizing risk and protective factors, the social-ecological model, which can inform prevention strategies (5). The social-ecologic model considers the complex interaction between risk and protective factors divided into four levels: individual, interpersonal, community, and societal. The social-ecological model helps provide additional context for developing effective suicide prevention strategies (6).

Prior work has focused mainly on individual-level risk factors for suicide, such as psychiatric diagnoses; impulsiveness; substance use; previous suicide attempts; self-injurious behaviors; age; gender; the victim of domestic violence; physical, emotional, and sexual abuse; low levels of education; being single; and financial instability (7–17). There is little information on risk factors for suicide in the United States that addresses other levels of the social-ecological model. The available studies were conducted among active duty and veterans (18–20). Given the homogeneity of military units, the results may not apply to non-military populations. The results of these studies demonstrate that social and physical environment increase the risk of suicide.

Community-level factors are bounded to a specific region, setting, or area, such as neighborhoods, schools, or workplaces, and play an essential role in health behaviors and outcomes (5, 6). To develop a comprehensive suicide prevention strategy, a multi-level approach to risk assessment is necessary (21). This study aims to address the gaps in the literature by examining the association between neighborhood socioeconomic status and emergency department visits for suicide attempts in Maryland, United States.



2 Materials and methods

We conducted a retrospective analysis of all individuals with a diagnosis of attempted suicides in the Maryland State Emergency Department Database from January 2018 to December 2020. The Maryland State Emergency Department Database contains information on all emergency department visits that do not result in hospitalization and is a state-specific version of the National Inpatient Sample Databases, the largest all-payer inpatient database in the United States, which comprises a 20% stratified random sample of all United States’ hospital discharges. Patients’ information in the database is de-identified.



Independent variable

: In this study, the independent variable was the Distress Community Index (DCI). The DCI was created by the Economic Innovation Group and utilizes seven metrics to quantify socioeconomic risk.

These metrics include: (1) the proportion of the population aged 25 years and older without a high school diploma or equivalent; (2) the ratio of housing units that are vacant after adjustment for recreational, seasonal, or occasional use vacancies; (3) the proportion of the population aged 25–54 years who are not working (either unemployed or not in the labor force); (4) the proportion of residents living below the federal poverty rate; (5) the median household income as a percent of a metro area or the state median household income; (6) changes in the number of employees working in the area, and, (7) the number of business establishments in the zip code.

The DCI scores range from 0 (no distress) to 100 (severe distress); they are obtained by ranking ZIP codes on each metric, averaging them, and normalizing data to generate a relative measure of socioeconomic distress. These scores are further stratified into five levels (quintiles) of socioeconomic distress: prosperous, comfortable, mid-tier, at-risk, and distressed.

In this study, patients who did not have complete information to derive the DCI scores and quintiles were excluded from the analysis.


Primary outcome
: The primary outcome was emergency department visits for attempted suicide coded as a binary variable.


Covariates
: these included age classified into three groups (<45 years, 45–65 years, and > 65 years), sex, insurance type, race/ethnicity, estimated median household income classified into four quartiles (Quartile I: $1 – $49,999; Quartile II: $50,000 – $64,999; Quartile III: $65,000 – $85,999 and Quartile IV: $86,000+), the presence of psychiatric comorbidities, diagnosis of substance use disorders, preexisting medical conditions such as hypertension, diabetes, and obesity.


2.1 Ethical approval

The study was conducted in accordance with the ethical standards of the institutional and/or national research committee and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards. Institutional Review Board approval was waived because the study was carried out on a national database that contained de-identified data and did not require informed consent or direct participation of patients.



2.2 Data analysis

Data were analyzed using STATA version 14 (StataCorp College Station, TX). Descriptive statistics such as frequencies and percentages describe patients’ demographics, preexisting comorbidities, and lifestyle behaviors. The chi-square test was used to test the association between categorical variables with DCI and the relationship between DCI quintiles and emergency department visits for attempted suicide. We then conducted multivariate logistic regression analyses to estimate the relationship between DCI and attempted suicide, controlling for covariates. Results are reported using adjusted odd ratios, a 95% confidence interval, and a statistically significant value of p < 0.05.




3 Results

There were 3,564,987 emergency department visits between January 2018 to December 2020, with DCI information available for 3,236,568. Of these, 8,919 (0.3%) were for attempted suicides. The most common methods (Table 1) were poisoning (55.5%) followed by cutting (38%); 86.8% were younger than 45 years; 64.8% were females; 54.6% were non-Hispanic Whites; 7.7% were uninsured.



TABLE 1 Baseline distribution of study variables.
[image: Table1]

There was an inverse relationship between DCI and emergency department visits for attempted suicide (p < 0.001): Prosperous (28.0%), Comfortable (26.7%), Mid-Tier (20.8%), At-risk (11.1%) and Distressed (13.6%). Among those who presented to the ED for attempted suicide, there was a higher prevalence of depression (51.6% vs. 5.9%, p < 0.001); anxiety (24.7% vs. 7.1%, p < 0.001); bipolar disorder (13.1% vs. 2.6%); alcohol use disorder (5.1% vs. 1.3%, p < 0.001); schizophrenia (0.1% vs. 0.04%, p = 0.004); and personality disorders (3.0% vs. 0.1%, p < 0.001). There was no difference in other substance use disorders (0.1% vs. 0.1%, p = 0.77) and a lower incidence of dementia (0.3% vs. 1.5%, p < 0.001).

In the multivariate analysis (Table 2), after controlling for mental health conditions, age, gender, race/ethnicity, comorbid medical conditions, and insurance, we found a statistically significant association between the DCI and emergency department visits for attempted suicides: Comfortable (OR = 0.80, 95%CI = 0.73–0.88, p = 0.001), Mid-Tier (OR = 0.76, 95%CI = 0.67–0.86, p < 0.001), At-Risk (OR = 0.77, 95%CI = 0.65–0.92, p < 0.001), and Distressed (OR = 0.53; 95%CI = 0.42–0.66, p < 0.001).



TABLE 2 Logistic regression showing risk factors for ED visits on account of attempted suicides (Maryland SEDD, 2018–2020).
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In addition, the presence of mental health conditions was found to be an independent predictor of attempted suicide with personality disorders (OR = 12.03, 95%CI = 8.01–18.04, p < 0.00); depression (OR = 9.00, 95%CI = 8.07–9.97, p < 0.001); bipolar disorder (OR = 5.48, 95%CI = 4.74–6.33, p < 0.001); alcohol use disorder (OR = 3.45, 95%CI = 2.90–4.11, p < 0.001); and anxiety disorder (OR = 1.63, 95%CI = 1.46–1.83, p < 0.001) all associated with increased odds of attempted suicide.



4 Discussion

This study aimed to determine the association between neighborhood-level socioeconomic status and attempted suicide in Maryland from January 2018 to December 2020. Over the study period, the proportion of ED visits due to attempted suicide was 0.3%, with the largest proportion of emergency department visits for attempted suicide found in people living in prosperous neighborhoods. After controlling for covariates, the odds of attempted suicide were highest among those living in prosperous neighborhoods.

This study had 8,919 emergency department visits for attempted suicide in Maryland. In 2020, there were 1.2 million suicide attempts in the United States and 24,000 in Maryland (22, 23). The lower number of emergency department visits reported in this study may be because not all suicide attempts were severe enough to require an emergency department visit, and not all those who attempt suicide seek help afterward. In addition, the study period coincides with the COVID-19 pandemic, with studies showing a reduction in emergency department visits for suicide attempts (24–26). The study found that younger females had the highest incidence of emergency department visits for attempted suicide, consistent with other studies (8, 27–29). In contrast to Ivey-Stephenson et al. (30), this study found the highest incidence of emergency department visits for attempted suicides among patients with private insurance. This may be due to the self-report nature of their study and not observations of actual suicide attempts, unlike this study.

This study examined community-level determinants of attempted suicide using the DCI, a composite measure that measures socioeconomic risk using seven metrics. We found that as one moved from a distressed community to a more prosperous one, the odds of an emergency department visit for attempted suicide increased. There are very few studies to examine the community-level risk of attempted suicide. Soelling et al., in a study among adolescents, found a high level of community distress in adolescents with high suicide attempts (31). Other studies that have examined community-level factors associated with suicide risk have been done so among veterans and active-military officers and focused on military-related factors (18–20). One study found that units with increased suicide attempts increased an individual’s risk for a suicide attempt (20). This may mean that community-level suicide rates may increase individual-level suicide risk. However, given the homogeneity of military units, this may not apply to non-military populations but is an exciting area for future research. Studies in Germany and Denmark have found inconsistent findings regarding community-level socioeconomic status and suicide risk (32, 33).

Studies examining individual suicide risk factors have found that lower socioeconomic status is associated with increased suicide risk (34–36), while others have not found similar associations (32, 37). A complex interplay between individual and community-level factors may exacerbate or attenuate an individual’s vulnerability and suicide risk (38, 39). It is also possible that individuals in prosperous communities with better insurance are more likely to present to the emergency department after a suicide attempt (38).

This study found an association between mental health conditions such as depression, anxiety, personality disorders, and alcohol dependence and emergency department visits for attempted suicide. This association remained after controlling for other variables in the regression analysis, similar to other studies that showed increased suicide risk in people with mental health conditions (6, 8, 26, 37, 38). Comorbid mental health conditions may mediate the association between community-level socioeconomic risk and emergency department visits for attempted suicide (38). While unlikely, it is possible that among the study population, there is a higher prevalence of mental health conditions in people living in more prosperous neighborhoods. It is also possible that there is an under-recognition and underdiagnosis of mental health conditions in distressed communities, predominantly minority populations, due to stigma, distrust of healthcare, lack of access to mental health services, and utilization of alternative care pathways (32, 39–42). It is also possible that people with comorbid mental health conditions in prosperous neighborhoods who attempt suicide are more likely to present to the emergency department because they already utilize the emergency department for other mental health crises.


4.1 Limitations

This study has several limitations. First, the study utilized emergency department visits for attempted suicides which most likely underestimates the number of attempted suicides during the study period. Secondly, the study period coincides with the COVID-19 pandemic, and its impact on suicide attempts and emergency department visits for suicide remains largely unknown (43, 44). It is possible that many people who attempted suicide did not present to the emergency department because of fear of contracting COVID (45, 46). Also, it is possible that COVID-19 had a differential impact on prosperous and distressed communities leading to a modification of individual and community-level suicide risk factors. It is possible that people in prosperous communities experienced more social isolation and loneliness, which elevated their risk for suicide during the study period. Third, not every person who presented to the emergency department for attempted suicide in the study period had data to compute the DCI, which may have led to differential misclassification errors when they were excluded from the study.

Despite these limitations, the study is one of the few studies to examine suicide risk factors at the community level using the CDC’s social-ecological model. The study found a direct relationship between community-level socioeconomic risk and emergency department visits for attempted suicide, with more prosperous neighborhoods at increased risk for emergency department visits for suicide attempts. Further study is needed to determine if this is due to access to health care, better insurance, less stigma, and other systemic factors that make people in more prosperous neighborhoods more likely to utilize health care services or if, indeed, community-level socioeconomic status modifies individual-level suicide risk factors.




5 Conclusion

In conclusion, this study demonstrated that over the study period, the highest visits to the emergency department for attempted suicide were in the more prosperous neighborhoods, and suicide incidence rates increased with increasing income. This is an interesting finding highlighting the multifactorial nature of suicide risk factors. This study highlights the need to examine suicide using a public health lens, considering factors other than individual-level risk factors. It is only by doing this that we can begin to understand the complex interplay of suicide risk factors and be able to develop a comprehensive suicide prevention strategy.
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