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Introduction: Disproportionate exposure to psychosocial stressors, such as racial discrimination, and other forms of adversity across the life course contributes to higher rates of hypertension among Black Americans. However, prior literature is limited by the underrepresentation of rural populations and narrow measurements of racial discrimination. This study examines associations between perceived racial discrimination (through a historical trauma lens), childhood adversity, and self-reported high blood pressure among adults living in predominantly Black communities in rural Alabama.

Methods: Data were collected using paper-and-pencil surveys from 184 participants across five rural communities in Alabama in Spring 2023. High blood pressure was assessed via self-report from a list of chronic conditions. Perceived racial discrimination was measured by a 5-item subscale of the African American Historical Trauma Questionnaire. Childhood adversity was measured by the 10-item ACE Study Questionnaire. Binary logistic regression examined associations between high blood pressure, childhood adversity, and perceived racial discrimination, adjusting for psychological distress and sociodemographic factors.

Results: Ninety-two percent of the sample were Black Americans. Older age (OR = 1.09, 95% CI = 1.05, 1.12) and higher perceived racial discrimination scores (OR = 1.15, 95% CI = 1.04, 1.27) were significantly associated with increased odds of high blood pressure.

Discussion: Findings highlight the importance of multilevel interventions that are both trauma-informed and culturally tailored to reduce health disparities in rural Black communities.
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Introduction

Hypertension (also referred to as high blood pressure herein) is a public health epidemic both nationally and globally. In the United States (US), approximately half of adults (48.1%) have been diagnosed with hypertension based on the new American College of Cardiology and the American Heart Association defining hypertension as a blood pressure of 130/80 mmHg or above (1, 2). The prevalence of hypertension is highest in rural areas of the US and the Deep South (3, 4). Hypertension rates for the state of Alabama are among the highest in the country (4) where 82% of the counties in the state are classified as rural areas (5). Hypertension has consistently been associated with an increased risk of cardiovascular disease, stroke, and premature death (1, 6, 7). Additionally, individuals with hypertension, on average, experience $2000 more in healthcare expenditures than their non-hypertensive counterparts (8). It has been estimated that hypertension accounts for $131 billion annually in the US (8).

In the US, racial disparities exist in the prevalence of hypertension with Black Americans experiencing a significantly higher prevalence of this condition than White Americans (56% vs. 48%, respectively) (1, 9, 10). Alarmingly, Black Americans have an earlier onset of hypertension and experience greater complications from this condition than their White counterparts (11). The reasons for this disparity are complex however, research suggests that disproportionate exposure to psychosocial stressors, such as racial discrimination, and adversity across the life course contributes to the higher rates of hypertension among Black Americans (12). Chronic exposure to psychosocial stressors can trigger a cascade of physiological responses across multiple systems within the body that regulate stress including the nervous, neuroendocrine, and immune systems (13, 14). When experiencing stress, blood pressure rises in response to the release of hormones (i.e., adrenaline and cortisol) which increase heart rate and narrow the blood vessels to prepare the body to respond to the stressor (15). Repeated activation of this biological stress response can result in failing to return to resting blood pressure levels (12).

Structural racism has resulted in unequal access to the social determinants of health for Black Americans, exposing them to a higher burden of stress than White Americans (16). For example, due to a long history of discriminatory policies that have limited access to economic mobility and intergenerational wealth transfers, Black Americans earn less and have less wealth than White Americans (17). Multiple indicators of socioeconomic status have been linked to hypertension (18). The racial wealth gap limits access to occupational, educational, and social resources that promote health while also limiting the ability to cope with the accumulation of chronic stressors that increase the risk of hypertension (12). In addition, because of persistent racial residential segregation, Black Americans are more likely to reside in high poverty neighborhoods with less green space (19), reduced access to healthy food options (20), and higher crime rates (21). These social determinants of health impact health disparities directly (22) and indirectly by increasing the risk of experiencing adverse childhood experiences (ACEs) (23).

ACEs are traumatic events that occur during the first 18 years of life and include physical, sexual, and emotional abuse, neglect, as well as experiences of household dysfunction such as parental separation or divorce, witnessing intimate partner violence against the mother, and living with an adult experiencing mental illness, substance abuse, or incarceration (24). ACEs are common among adults in the US however, Black Americans experience a greater number of ACEs compared to other racial and ethnic groups (25, 26). A dose-effect relationship has been observed between ACEs and negative outcomes including higher risk of mental and physical health problems (27). Research examining the link between ACEs and hypertension have been limited and findings have produced mixed results. A study analyzing data spanning 10 countries from the World Mental Health Survey found that two or more ACEs was associated with self-reported hypertension (28). Similarly, a study of 12,229 low-income adults in the US also found an association between ACEs and self-reported history of hypertension (29). However, other studies did not observe a relationship (30, 31). The mixed findings have been attributed to inconsistences in how childhood adversity and blood pressure are measured (32).

The traditional ACEs framework has been critiqued for not including racial discrimination as a traumatic event (33). Racial discrimination refers to unfair treatment based on racial identity. It can take various forms including interpersonal interactions or institutional practices that systematically treat certain groups unfavorably (34). Racial discrimination is often perceived as a threat to safety that can trigger intense emotional reactions and possibly lead to race-based traumatic stress (35). Race-based traumatic stress can mimic reactions observed among individuals experiencing Post-Traumatic Stress Disorder including avoidance, hypervigilance, and severe psychological distress (35). Racial discrimination is a distinct type of ACE that also increases the risk for other ACEs and restricts access to the supportive resources needed to help buffer against adverse physical and mental health outcomes (33).

Acts of racial discrimination do not have to be directly experienced to induce race-based traumatic stress for group members. Traumatic events include those that are observed or vicariously experienced (36). Theories of historical trauma suggests that mass level collective experiences of racism across multiple generations can contribute to the adverse physical and mental health functioning of future generations (37). For Black Americans, historical trauma is “the collective spiritual, psychological, emotional, and cognitive distress perpetuated intergenerationally deriving from multiple denigrating experiences originating with slavery and continuing with pattern forms of racism and discrimination to the present day” (p. 32) (38). Historical trauma is transmitted intergenerationally through biological, epigenetic, environmental, social, economic, and political systems (39, 40). In addition, technological advances and the proliferation of social media increases widespread exposure to traumatic events that can lead to vicarious encounters of racism and symptoms of traumatic stress (41).

Evidence of a positive association between racial discrimination and hypertension, specifically among Black Americans, has been increasing over the past two decades (42–44). Although studies have yielded mixed results, most findings suggest racial discrimination partially explains the racial disparities in the prevalence of hypertension seen among Black vs. White Americans. The variance in study results has been attributed to inconsistencies in the measurement of racial discrimination (e.g., everyday discrimination, lifetime discrimination) (42). Results from studies using a lifetime measurement of discrimination have demonstrated more consistently a significant and positive association between racial discrimination and hypertension among Black Americans. For example, a recent study using longitudinal data from the Jackson Heart Study, found that medium to high reports of lifetime racial discrimination were significantly associated with a higher risk of hypertension compared to low lifetime racial discrimination, even when adjusting for hypertension risk factors (45). However, the association between everyday discrimination and hypertension risk was not statistically significant (45). Yet even the lifetime discrimination scale is limited to capturing daily experiences at interpersonal and institutional levels while failing to capture the collective experiences of racial trauma that impact the psyche of Black Americans that a historical trauma framework suggests (46). Other measures of racial discrimination, such as the African American Historical Trauma Questionnaire, can capture perceptions of discrimination originating from the enduring effects of slavery, structural racism, and other traumatic events Black Americans have experienced and that are passed down intergenerationally (46). To date, the association between hypertension and racial discrimination from a historical trauma perspective has not been examined.

The purpose of this study is to examine the association between childhood adversity, perceived racial discrimination, and self-reported high blood pressure among a sample of adults living in predominantly Black communities in rural Alabama. This study adds to the literature in three important ways. First, we use a novel measure of perceived racial discrimination from a historical trauma perspective rather than focusing on direct, everyday experiences of racial discrimination that are typical of research in this area. Second, this study focuses on an underserved, rural population that is often underrepresented in research studies of hypertension (47). This is particularly troubling considering that for the last two decades, mortality rates for hypertension have consistently been highest among Black adults living in rural parts of the United States (48). Lastly, our study controls for childhood adversity and psychological distress which can confound the association between perceived racial discrimination and hypertension and are often not included as variables in prior research.



Materials and methods


Study population and design

The data collection for this cross-sectional study was a part of an ongoing research collaboration between the University and five rural, predominately Black communities in the Alabama Black Belt Region. Originally named for its fertile soil, the Black Belt region has a long history of racial and economic injustice dating back to chattel slavery and the Jim Crow era. The region is home to some of the poorest counties in the country and experiences the worst health outcomes in Alabama (49, 50). The goal of the research collaboration is to use community-based participatory approaches to improve the health outcomes of these communities [for a more detailed discussion of the community-academic partnership see Newman et al. (51)]. Using a convenience sampling strategy, community representatives recruited participants at community events, local stores, government offices, and churches. One hundred and eighty-four participants completed the 34-item survey at community sites in the Spring of 2023. This study was approved by the Institutional Review Board of the University of Alabama.



Measures


Dependent variable

Participants reported whether they had high blood pressure by selecting from a list of chronic health conditions. High blood pressure was measured as a dichotomized variable (0 = no, 1 = yes).



Sociodemographic characteristics

Age, gender, education, and marital status were included as covariates in this study. Age was measured in years as a continuous variable. Participants were asked, “How many years of school have you completed?” and response options included: less than high school, high school graduate, some college, associate degree, bachelor’s degree, and graduate degree or higher. The variable was recoded into a dichotomous variable due to low observations in multiple categories (0 = high school graduate or less, 1 = some college or higher). Gender (0 = male, 1 = female) and marital status (0 = not married, 1 = married) were also analyzed as dichotomous variables.



Childhood adversity

Childhood adversity was measured by the ACE Study Questionnaire (24). This 10-item questionnaire asks participants to indicate (yes/no) if they had experienced abuse or other household dysfunction during the first 18 years of life. The categories of abuse include emotional abuse, emotional neglect, physical neglect, physical abuse, and sexual abuse. The categories of household dysfunction include exposure to substance use, mental illness, intimate partner violence against the mother or stepmother, and the incarceration of a household member. An ACE score was derived for each participant by summing the number of yes responses to the questions.



Perceived racial discrimination

Perceived racial discrimination was measured by a subscale of the African American Historical Trauma Questionnaire (46). Using a 4-point Likert scale (ranging from 0 = never to 3 = always), this 5-item measure asks participants to indicate: (1) “How often do you believe life is an uphill battle?” (2) “How often do you believe you are constantly being held back?” (3) “How often do you believe African Americans typically endure unnecessary hardship due to race?” (4) “How often do you believe the world is against you just because you are African American?” (5) “How often do you believe it is necessary to work twice as hard to succeed as an African American?” Responses to the items were summed to create a perceived racial discrimination score ranging from 0 to 15 (Cronbach’s alpha = 0.92).



Psychological distress

Psychological distress was assessed using the Patient Health Questionnaire for Depression and Anxiety (PHQ-4) (52). This 4-item measure assesses symptoms of depression and anxiety (e.g., feeling nervous on edge, feeling down or hopeless) using a 4-point Likert scale with response options ranging from 0 = never to 3 = nearly every day. Responses to the items were summed to create a psychological distress score ranging from 0 to 12 (Cronbach’s alpha = 0.93).




Analytic strategy

Before conducting analyses, data were screened for missing values. Percent missing among the variables ranged from 0 to 14.1%. Variables with more than 10% missing were recoded with missing values coded as 1 and all other values coded as 0. Bivariate analyses were performed between the recoded variables and all other variables to determine if relationships were present. Effect sizes did not exceed 0.5, indicating that no patterns were present, and the data were missing at random. Thus, the pairwise deletion method was applied for missing data.

Descriptive analyses for all variables were conducted to analyze the characteristics of the sample. Bivariate analyses were conducted to assess the relationships between self-reported high blood pressure and independent variables using independent sample t-test for continuous independent variables and chi squares for dichotomous independent variables. Binary logistic regression was used to examine the relationship between self-reported high blood pressure, childhood adversity, and perceived racial discrimination while controlling for psychological distress and sociodemographic characteristics. Data analyses were performed using IBM SPSS Version 27.




Results


Descriptive and bivariate analyses

Descriptive and bivariate analyses are presented in Table 1. About 63% of the sample reported high blood pressure. The mean ACE score was 1.89 (SD = 2.32). Figure 1 displays the percentage of participants by total ACE score. Figure 2 illustrates the prevalence of each type of ACE reported by participants. The mean discrimination score was 8.81 (SD = 4.76). The mean psychological distress score was 1.7 (SD = 2.60) with about 10% of the sample experiencing moderate to severe psychological distress. The mean age was 50.63 (SD = 18.58). About 92% of the sample was Black/African American. Most participants were women (57.6%), unmarried (51.6%), and did not have any college experience (79.6%).


TABLE 1 Descriptive characteristics by high blood pressure status.


	Variable
	All
	No HBP
	Yes HBP

 

 	No. (N) 	184 	69 	115


 	Proportion of sample (%) 	100% 	37.5% 	62.5%


 	Age, mean (SD) 	50.6 (18.58) 	40.50 (17.10)*** 	56.78 (16.71)


 	Sex, n (%)


 	Male 	71(40.1) 	30 (42.3) 	41 (57.7)


 	Female 	106 (59.9) 	36 (34.0) 	70 (66.0)


 	Marital status, n (%)


 	Married 	70 (42.4) 	25 (35.7) 	45 (64.3)


 	Not Married 	95 (57.6) 	35 (36.8) 	60 (63.2)


 	Education, n (%)


 	<High School Graduate 	144 (81.8) 	55 (37.8) 	89 (78.8)


 	≥Some College 	37 (18.2) 	13 (36.4) 	24 (64.9)


 	Race, n (%)


 	Black 	167 (92.3) 	60 (35.9) 	107 (64.1)


 	White 	14 (7.6) 	8 (57.1) 	6 (42.9)


 	ACE Score, mean (SD) 	1.88 (2.32) 	1.69 (2.42) 	2.01 (2.25)


 	Psychological Distress, mean (SD) 	1.70 (2.60) 	1.30 (2.64) 	1.94 (2.56)


 	Discrimination Score, mean (SD) 	8.81 (4.76) 	7.02 (4.93)*** 	9.92 (4.76)





***p < 0.001.
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FIGURE 1
 Total number of adverse childhood experiences reported by participants. Bar graph displaying the percentage of participants (N = 184) by total ACE score. Percentages are based on valid responses; sample size may vary slightly across items due to missing data.
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FIGURE 2
 Prevalence of each adverse childhood experience in the study sample. Bar chart displaying the percentage of participants (N = 184) who reported experiencing each type of adverse childhood experience. Percentages are based on valid responses; sample size may vary slightly across items due to missing data.


At the bivariate level, participants with high blood pressure endorsed higher levels of perceived racial discrimination, t(170) = −4.074, p = 0.000. Participants with high blood pressure were also older on average than participants who did not report high blood pressure, t(178) = −6.282, p = 0.000. The other variables were not associated with high blood pressure.



Binary logistic regression

The results of the binary logistic regression are presented in Table 2. Older age (OR = 1.09, 95% CI = 1.05, 1.13) and higher perceived racial discrimination scores were associated with higher odds of high blood pressure (OR = 1.15, 95% CI = 1.04, 1.27). ACE score was not associated with high blood pressure. All variance inflation factor (VIF) values were close to 1, indicating that multicollinearity was not a concern. The model demonstrated good fit (Hosmer–Lemeshow χ2 = 10.25, p = 0.25) and strong discriminatory ability (AUC = 0.847), indicating high accuracy in distinguishing individuals with and without self-reported high blood pressure. The model also explained 44.7% of the variance in the dependent variable (Nagelkerke R2 = 0.447).


TABLE 2 Logistic regression analysis of childhood adversity, perceived racial discrimination, and high blood pressure status (N = 184a).


	Variable
	OR for high blood pressure status



	OR (95% CI)

 

 	ACE score 	1.09 (0.87, 1.36)


 	Perceived discrimination 	1.15 (1.04, 1.27)**


 	Age, y 	1.09 (1.05, 1.12)***


 	Marital Status


 	Not Married 	Reference


 	Married 	1.54 (0.59, 4.00)


 	Sex


 	Male 	Reference


 	Female 	0.394 (0.16, 1.00)


 	Educational Attainment


 	<High School Graduate 	Reference


 	≥Some College 	1.67 (0.57, 4.91)


 	Psychological distress 	0.96 (0.78, 1.18)


 	Observations 	126a


 	Pseudo R-square 	0.447





aThe total sample size of the regression may not be the same as the total sample size of the study due to missing values. OR = Odds Ratio; 95% CI = 95% Confidence Interval.

**p < 0.01, ***p < 0.001.
 




Discussion

This study examined the relationship between perceived racial discrimination, childhood adversity, and self-reported high blood pressure among a sample of adults from rural, majority Black communities in Alabama. This study sought to address important gaps in the literature by examining high blood pressure risk among adults in under-resourced communities in the rural Deep South utilizing a historical trauma lens to conceptualize perceived racial discrimination while controlling for psychological distress and childhood adversity. Older age and higher levels of perceived discrimination were associated with higher odds of high blood pressure.

The prevalence of high blood pressure in the sample was seven percentage points above the national average for Black Americans (3). The higher rates are likely attributed to characteristics of the sample and the study location. The Deep South has consistently had the highest prevalence of hypertension in the United States with Alabama having rates among the highest in the country (3). Second, the sample overall is older, with half of participants at age 50 or older. Rates of chronic diseases including high blood pressure tend to increase with age (53) which is consistent with our finding that higher age was associated with increased odds of high blood pressure.

High levels of perceived racial discrimination were present among participants in the sample. The legacy of chattel slavery and Jim Crow still shapes the social and economic context of communities in the Deep South negatively impacting intergenerational mobility in the region (54, 55). Rather than focus on direct, individual experiences of discrimination, our broad measure captures generalized perceptions of disparate treatment and lower quality of life because of racial identity that aligns with a historical trauma perspective. Consistent with some prior research using conventional measures of racial discrimination, higher levels of perceived racial discrimination were associated with increased odds of high blood pressure in our study. For example, everyday racial discrimination was associated with increased odds of self-reported hypertension among Black women with higher levels of education (56). Similarly, a longitudinal study of a multi-ethnic cohort of 3,297 adults found that lifetime discrimination was associated with incident hypertension among Black Americans in the sample (57). Research suggests that two possible pathways link perceived racial discrimination to increased risk of high blood pressure. First, race-based traumatic stress can trigger repeated activation of the stress response leading to physiological changes in the body, including difficulty returning to resting levels of blood pressure. The weathering hypothesis suggests that chronic stress and other accumulated disadvantages over the life course can lead to premature biological aging and health disparities among Black Americans (58, 59). Second, the psychological impact of perceived racial discrimination can contribute to difficulty engaging in health promoting behaviors due to unhealthy coping strategies (60).

ACEs were also common among participants. Sixty percent of the sample experienced at least one ACE which is fairly consistent with national estimates (61). About a quarter of the sample experienced four or more ACEs which is higher than national estimates indicating that 17% of the general population has experienced four or more ACEs (61). The greater likelihood of experiencing multiple ACEs in the sample is consistent with prior research that has found a higher prevalence of ACEs among Black Americans (25, 26). These disparities in ACEs prevalence have been attributed to the inequitable social and economic contexts that Black families disproportionately experience.

Consistent with some prior research, the number of ACEs was not associated with high blood pressure. For example, a population level cohort study of US middle aged adults did not find a direct association between ACEs and self-reported hypertension (30). Similarly, a study of childhood adversity and hypertension among mostly midlife women found no direct association (31). Like our study, these studies included mostly middle aged and older adults, which may partially explain the null findings. Research suggests that developmental timing may be important for detecting differences in risk of high blood pressure related to ACEs. For example, Su et al. (62) examined the long-term effect of ACEs on blood pressure trajectories from childhood to young adulthood and found a statistically significant association between the number of ACEs and longitudinal blood pressure trajectories such that the effect sizes increased as the participants aged into young adulthood. Similarly, among a sample of 45,482 participants ranging in age from 18 to 99 years, a dose effect of ACEs on hypertension risk was most pronounced among the younger adults (63). Thus, the risk associated with developing high blood pressure may be elevated at earlier ages for those with a history of ACEs compared to those without a history (62). In addition, as noted previously, the traditional ACEs framework does not include racial discrimination which may lead to an underestimation of childhood adversity within this sample and contribute to the null findings. Moreover, the traditional ACEs framework focuses solely on household-level dysfunction and fails to account for the community-level adversities (e.g., concentrated poverty, failing schools) that can impact health and wellbeing over time. This limitation is particularly relevant for the Black Belt region where communities face significant structural inequities.


Limitations and directions for future research

This exploratory study adds to the relatively scarce literature examining factors that may be associated with high blood pressure among Black Americans in rural, under-resourced communities, however there are several noteworthy limitations. First, this study is cross-sectional. Thus, causation and the temporal direction of the relationships observed in this study cannot be ascertained. Future studies should incorporate longitudinal research designs with larger samples from these communities. Second, the sample was convenient and thus not representative of the population, limiting the generalizability of our findings. Third, our measure of high blood pressure is self-reported as clinical measures of blood pressure were not collected. While self-reported high blood pressure has demonstrated reasonable concordance with clinical measurements in large scale epidemiological studies (64), it may introduce recall bias or risk of misclassification. Similarly, our study did not collect other biomarker data such as body mass index, or other hypertension risk factors like smoking status or physical activity. However, it is important to note that prior research has found a statistically significant relationship between racial discrimination and hypertension when controlling for these risk factors (42, 54). Fourth, psychological distress was included as a control variable to account for potential confounding. However, as a possible mediator between perceived racial discrimination and high blood pressure, its inclusion could introduce overadjustment bias and attenuate observed associations. Lastly, our use of the African American Historical Trauma Questionnaire is exploratory, and additional research is needed to examine its association with health outcomes among Black Americans.



Implications for public health interventions

Public health efforts to address health disparities in rural Black communities should utilize multilevel strategies that include community-based participatory approaches to engage community members in identifying community needs and developing culturally relevant solutions. First, it is critical to address the social drivers of health and rectify systemic inequities in health care infrastructure, housing, and transportation through targeted policy investments in rural Black communities. These systemic barriers make it difficult for people to adopt the lifestyle modifications that help reduce risk of hypertension. At the micro level, trauma-informed primary care (TIPC) models should be implemented in rural Black communities. TIPC involves screening for patient trauma history (including race-based traumatic stress), educating patients about the effect of stress on health, emphasizing cultural strengths in managing health, and making appropriate referrals for mental health care (65). In addition, programs like Mental Health First Aid teaches laypersons in the community how to identify, understand, and respond to signs of mental illness and substance abuse (66). MHA has shown promise in raising awareness of behavioral health issues and reducing stigma in rural communities (66). MHA also aligns with the tradition of mutual aid among Black Americans and the strong informal networks of support present in many rural communities (67). Lastly, public health interventions should include efforts to help communities heal from racial trauma through the use of expressive arts such as storytelling to create counternarratives that emphasize collective strength and affirm the dignity and worth of Black identity (39, 68). The reframing of harmful narratives can help empower Black communities to increase individual agency and spur collective social action to improve the health and wellbeing of the community.
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