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Abstract: 
The sexual and gender minority (SGM) population represents a uniquely marginalized group of people. Although previous studies have examined disparities with respect to mental health disorders, there is little research investigating physical health disparities. There are currently no studies regarding cerebrovascular health among SGM individuals, who may potentially face higher cardiovascular risk than non-SGM people. In this retrospective cross-sectional study, we aim to determine the prevalence of hypertension among a sample of SGM patients at a county hospital admitted with strokes from 2017-2020 and then compare this to non-SGM patients admitted with strokes in the same period. Using multivariate logistic regression, we plan to control for confounders such as age, race/ethnicity, body mass index, socioeconomic status, and year of diagnosis. Our study will be the first to determine if SGM is associated with increased prevalence of a known stroke risk factor. Future research should attempt to target modifiable stroke risk factors among this group of marginalized individuals and continue to assess for possible health disparities, as it remains unknown if SGM identity is an independent risk factor for stroke. 

Research Question: What is the prevalence of hypertension among patients who self-identify as sexual or gender minorities (SGM) who have suffered from ischemic and/or hemorrhagic strokes at Zuckerberg San Francisco General from 2017-2020, and does this differ significantly from patients who do not identify as SGM admitted for strokes during the same period?

Specific aims: 1) To quantify the prevalence of hypertension in SGM individuals and to compare this to non-SGM individuals. 2) As a secondary aim we wish to quantify the prevalence of other known stroke risk factors, including hyperlipidemia, diabetes mellitus, tobacco use disorder, HIV, hepatitis C, atrial fibrillation, tobacco use disorder, and stimulant use disorder. 

Significance: The SGM community is a diverse and heterogeneous group with varied racial, ethnic, socioeconomic, and cultural backgrounds that comprises approximately 4.5% of the United States population1. This population faces common adversities which can translate into poor health outcomes. For example, sexual minorities experience higher rates of substance use disorder and major mood and personality disorders as compared to heterosexuals.2–4 

Interpersonal and structural discrimination likely play a role in the substantial health disparities experienced by the SGM population.5 In 2016, the director of the National Institute on Minority Health and Health Disparities formally designated sexual and gender minorities as a disparity population for research purposes6. As we begin to recognize the scope and importance of healthcare disparities among SGM individuals, the extent to which neurologic disease is impacted remains poorly characterized. As presented at the 2020 American Academy of Neurology Annual Meeting, data on the incidence of cardiovascular events (including myocardial infarction, atrial fibrillation, congestive heart failure, stroke, and venous thromboembolism) in SGM is still considered “poorly understood”7.

To date, the majority of healthcare disparities research in SGM individuals has focused on psychiatric conditions, with relatively little research assessing specific medical disparities among SGM groups. For example, stroke is the leading cause of disability and fifth leading cause of death in the United States;8 however, little is known about stroke in SGM individuals. Given the known relationship between smoking and cardiovascular disease risk, for example, it is not unreasonable to hypothesize that SGM individuals (who are at increased risk of heavy smoking5) may have higher cardiovascular risk as compared to non-SGM. A systematic review of 31 studies identified increased cardiovascular risk among sexual minority men and women, though social factors (e.g., tobacco and illicit drug use, poor mental health, and body mass index) were largely responsible9. A recent study of eight transwomen admitted to ZSFG for stroke revealed unique and disproportionate stroke risk factors as compared to stroke patients admitted to ZSFG who were not transwomen from the same time period, including stimulant use, tobacco use, hepatitis C, HIV, and prior stroke or transient ischemic attack10. 

The minority stress model, which argues that societal stigma and discrimination constitute chronic psychosocial stressors that can lead to negative health outcomes, has been implicated in physical healthcare disparities among racial and ethnic minorities11. This argument has been extensively studied in SGM individuals with respect to mental health12, though the extent to which this translates to other health outcomes has yet to be quantified. It is certainly possible that minority stress leads to the observed increase in behavioral factors responsible for increased cardiovascular risk, for example, by means of unhealthy coping mechanisms for chronic discrimination and prejudice. 

Whether SGM identity is an independent risk factor for ischemic stroke is unknown. This project will investigate for the first time whether known risk factors for occurrence of stroke will be disproportionately represented within the SGM population. Because most SGM research to date consisted of self-reported surveys, there remains a paucity of quantitative data that objectively compares SGM to heterosexuals.

Methods:
Overview of design:
We aim to describe the frequency of hypertension as well as other stroke risk factors (including history of hyperlipidemia, atrial fibrillation, substance use disorders, and HIV status) among SGM patients as compared to non-SGM patients. We will create a case series of all patients admitted for ischemic and hemorrhagic strokes at the Zuckerberg San Francisco General Hospital from 2017 to 2021 who self-identified as sexual or gender minorities. Sexual orientation and gender identity (SOGI) data collection began in January 2016 but became more robust in 2017, therefore we will begin pulling MRNs at this time. Patient charts will be reviewed for demographics, stroke risk factors, stroke characteristics, and clinical outcomes. We will obtain a list of medical record numbers (MRNs) at ZSFG through their clinical database of patients with primary diagnoses of ischemic or hemorrhagic stroke utilizing validated ICD-9 and ICD-10 codes. Our primary outcome will be the prevalence of hypertension on admission. As previously described in prior stroke trials13, this will be defined as self-reported history of hypertension or blood pressure higher than 160/90 mm Hg (mean of three previous measurements). If a participant does not have a known history of hypertension and does not have previous records for review, we will review their inpatient vital signs and determine a diagnosis of hypertension based on systolic blood pressure ≥ 180 or diastolic blood pressure ≥ 120 recorded during admission. Our secondary outcomes will be the prevalence of other modifiable stroke risk factors, such as hyperlipidemia (defined as LDL > 100 mg/dL), diabetes mellitus (defined as hemoglobin A1c ≥ 6.5%), history of atrial fibrillation, tobacco use, stimulant use disorder, hepatitis C, and HIV. 

As a secondary aim, we would then randomly pull MRNs from the primary care data of individuals who do not identify as SGM but have also had strokes during the same period. Logistic regression modeling later would control for variables such as age, zip code, and year of diagnosis. This feature of the study would enable a direct comparison of stroke risk factors between the two groups to see if SGM individuals experience disproportionate risk factors. As these patients exist in a preexisting database without longitudinal follow up, this would be a cross-sectional analysis.

An alternate study design might follow a sample of patients who identify as SGM longitudinally to determine the incidence of stroke over a set period. This would be a prospective cohort study that might better determine if SGM identity is associated with occurrence of ischemic and hemorrhagic strokes. Given that stroke is a relative rare outcome and typically occurs in older individuals, this would likely require significant follow up period and therefore would not be feasible to complete in a short time frame. There is an ongoing study examining the health of LGBT individuals (the PRIDE study) through UCSF and Stanford, which may ultimately provide a means to complete a longitudinal design in the future.

Study subjects:
The target population would be patients who have had strokes. The accessible population is patients admitted to ZSFG from 2017 to 2021 with ischemic or hemorrhagic strokes.

Inclusion criteria: adults 18 and older who were admitted to ZSFG from 2017 to 2021 for primary diagnosis of ischemic or hemorrhagic strokes. 
Exclusion criteria: patients who were initially admitted to ZSFG but transferred to other hospitals would be excluded, as well as patients who were admitted prior to 2017 and those with self-reported history of stroke but without other demographic variables or medical record data available for review.

We are only able to include patients who have self-identified as SGM, therefore this limits the extent to which we can assess all SGM patients with strokes. Sexual orientation and gender identity (SO/GI) is a part of demographic information that is systematically asked among patients in the Primary Care clinic at ZSFG. This process began in 2016 but became more robust in 2017, therefore this will mark the beginning of our study period. ZSFG transitioned to Epic in August 2019, and we may consider moving our start point to this depending on feasibility of data extraction between 2017 and 2019 with the previous electronic medical record. This study will not use longitudinal data and does not rely on participant retention.

Our study sample will likely represent a small subset of SGM individuals who have had strokes given the inherently sensitive nature of sexual orientation and gender identity. Additionally, we are only able to draw from one medical center in San Francisco that may not be representative of other SGM populations throughout the country (or even the state). This will therefore limit the generalizability of the study substantially. However, given the lack of research on the SGM population with respect to stroke risk factors, it is reasonable to pursue a study design that is fairly limited in scope to better understand this unique population.

Measurements:
We are most interested in better understanding stroke risk factors among the sexual and gender minority population. Therefore, our primary predictor is SGM identity. This is collected mainly by primary care physicians in clinic through the demographics section (“Sexual Orientation and Gender Identity Smartform”) and is available in Epic. While not systematically recorded on admission, at times this is also gathered during an inpatient admission. This would be considered a nominal variable as there are unordered categories for both sexual orientation (lesbian or gay, straight, bisexual, something else, don’t know, choose not to disclose) and gender identity (female, male, transgender female, transgender male, other, choose not to disclose, non-binary). For the purposes of this study, we will consider sexual and gender minorities as patients who identify as any of the following: lesbian or gay, bisexual, transgender female, transgender male, non-binary.  

Given that there are numerous stroke risk factors, we will choose hypertension as our primary outcome since this is the most important modifiable risk factor for stroke13–15. As previously described in prior stroke trials, hypertension will be defined as either self-reported history of hypertension or blood pressure higher than 160/90 mm Hg (mean of three previous measurements). Our secondary outcomes will be the prevalence of other modifiable stroke risk factors, such as hyperlipidemia (defined as LDL > 100 mg/dL), diabetes mellitus (defined as hemoglobin A1c ≥ 6.5%), history of atrial fibrillation, tobacco use, stimulant use disorder, hepatitis C, and HIV. We will use continuous variables whenever possible to increase statistical power. 

To reduce random and systemic error in measurements, we will have an additional reviewer analyze a random 10% of the charts and any differences in measurements will be reconciled. We will standardize our definitions of “hypertension,” “hyperlipidemia,” “diabetes,” and other medical diagnoses to avoid confusion. We cannot control for variable measurements in blood pressure, for example, but if there are significantly disparate blood pressure recordings in the medical record, we would compute an average. Other categorical variables will be dichotomized as “yes” or “no” based on medical history and chart review. We may consider blinding the data entry such that the person entering data does not know if the participant is SGM or not. This would remove potential biases that could affect data entry. For example, if there is suspicion that SGM individuals have higher prevalence of stimulant use, they may be more likely to enter “yes” for history of stimulant use disorder without verifying completely from medical record.

We do not plan to use any specific questionnaires in our study design as all relevant variables will be pulled from the electronic medical record. 

Potential confounders include age, socioeconomic status (which will likely be inferred by insurance status), tobacco use, stimulant use, body mass index, and race/ethnicity. Utilizing multivariate logistic regression would allow us to control for these potential confounders. If we adopted a case-control type study design that matched based on potential confounders (e.g., age, race/ethnicity, SES, substance use, and gender identity) this could also reduce confounding. A case control study would be more difficult to perform, and we are not testing for exposure (as SGM identity is not an exposure) so this would be less optimal than logistic regression. Using a retrospective cross-sectional design makes any argument for causal inference quite challenging though performing serial regression would strengthen any relationships that are identified between SGM identity and hypertension. Given our research question is quite narrow and the sample is also drawing from a specific demographic, we do not anticipate our results to be particularly generalizable. That said, this is an important step in disentangling any associations that may be present and providing pathways for future research.

Statistical issues:
-Predictor variable: SGM identity, which is recorded as a nominal categorical variable as there are unordered categories for both sexual orientation (lesbian or gay, straight, bisexual, something else, don’t know, choose not to disclose) and gender identity (female, male, transgender female, transgender male, other, choose not to disclose, non-binary). For ease of statistical testing, the predictor variable of SGM identity will be a dichotomized as “yes” or “no” based on the above categories. We may wish to conduct more exploratory analyses for each nominal variable. 
-Outcome variable: history of hypertension, which we will dichotomize as “yes” or “no” based on either a self-reported history of hypertension, three previous blood pressure recordings above 160/90 mm Hg, or systolic blood pressure ≥ 180 or diastolic blood pressure ≥ 120 recorded during admission. 
-Statistical test: Chi-square. As we anticipate that we will want to control for multiple confounders, we will plan to utilize logistic regression as well. In our logistic regression model, our predictor will be SGM status, and the outcome will be a history of hypertension. We will consider controlling for substance use disorder history as well since this is likely to be implicated in the pathway between SGM identity and hypertension, though it remains somewhat unclear if this is a confounder versus mediator. It is known that SGM individuals have higher rates of substance use and that this in turn causes hypertension (in particular tobacco and stimulant use). However, it is unknown if SGM identity causes substance use disorder through coping mechanisms or chronic societal stressors or is merely associated with them. If we decide to analyze each nominal category of sexual orientation/gender identity, this would also be conducted with Chi-square testing.

An anticipated result would be that sexual and gender minority status is associated with history of hypertension among patients who have had strokes. The interpretation of these findings may speculate on the association between SGM identity and hypertension among stroke patients and conclude that stroke patients who identify as SGM are more likely to be hypertensive than non-SGM patients.

Sample size calculation: 
-Statistical test: Chi-square
-Null hypothesis: there is no difference in prevalence of hypertension in SGM versus non-SGM patients admitted with strokes.
-Alternative hypothesis: there is a difference in prevalence of hypertension between SGM and non-SGM stroke patients.

Previous studies have shown that the prevalence of hypertension among stroke patients is approximately 65%13,16. While there are relatively few studies estimating the prevalence of hypertension among SGM individuals, one recent study found that gay men were almost twice as likely to experience hypertension as compared to heterosexual men17. Based on the odds ratio reported in this study and examination of data, their effect size was 0.13. Alpha is to be set at 0.05 and beta at 0.2. 

-Sample size: 203 patients, both using the table in Appendix 6A as well as the Sample Size calculator. This is assuming that q1 is artificially set at 0.5 (i.e., compiling a sample of equal prevalence of SGM and non-SGM participants). If we are taking a sample of the general primary care population at ZSFG, however, the prevalence of SGM identity (q1) is estimated to be 0.13 and therefore the sample size of Group 0 would increase substantially (805 patients). 
Prior research utilizes odds ratios between 2 and 4 when analyzing clinically meaningful differences in the odds of cardiovascular disease in the SGM population18. Using the Sample Size calculator and inputting effect size of 0.13 as the parameter yielded the sample size of 203 patients. A recent study of the general population’s systolic blood pressure yielded the standard deviation of 7.7 mm Hg, although this would only be useful if we choose to make the outcome variable continuous rather than dichotomous.

A two-tailed alpha was selected given that there is the possibility of any difference between the two groups (SGM and non-SGM), either higher or lower prevalence of hypertension. Beta was chosen as 0.2 to capture a power of 0.8. As we are also interested in secondary outcomes and controlling for multiple variables, we will be performing logistic regression to test for multiple hypotheses with the understanding that this may be limited by small sample size and potential for increased type 1 error.

Ethical issues:
This retrospective study has been approved by the UCSF IRB. Although sexual orientation and gender identity are inherently sensitive topics and review of patient charts may disclose these demographics, there is no intervention being performed that could harm participants. We may consider blinding data entrants such that they are unaware of which patients are SGM and which are not as this could bias data entry. 
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