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Abstract 
Background: Although studies have identified associations between overall childhood life stress 

and adverse cardiovascular outcomes among myocardial infarction (MI) patients, limited studies 

have assessed the association of specific forms of childhood stress with adverse cardiovascular 

outcomes and the role of adult life stress in these associations. This study aimed to assess 1) 

racial disparities in childhood and adult life stress and its association with adverse cardiovascular 

outcomes; 2) the association of specific forms of childhood stress with cardiovascular outcomes; 

and 3) the role of adult life stress and race/ethnicity in these associations.  

Methods: Data from the Myocardial infarction and mental stress 2 (MIMS2) study from Emory's 

affiliated hospitals was used. The analytical sample included 300 MI patients aged between 18-

60 years. The study outcome was time to composite adverse cardiovascular event. Childhood 

general trauma, physical, emotional, and sexual abuse were assessed with the Early Trauma 

Inventory. Logistic and linear regression were used to assess differences by race in childhood and 

adult stress. Kaplan-Meier survival curves were used to assess event free survival differences by 

race. Cox-proportional hazard regression was used to estimate hazard ratio and 95% confidence 

interval.  

Results: Black participants (55.8%) had higher prevalence of overall childhood life stress than 

‘White and other races’ (41.6%). The mean difference in adult life stress between Black and 

‘White and other races’ was 1.04 score point (95% CI: -0.08, 2.17). After controlling for sex and 

age, Blacks had higher odds of childhood general trauma (OR=2.0; 95% CI: 1.22-3.41) and 

physical abuse (OR=2.0; 1.18-3.4) than ‘Whites and other races.’ Black had higher risk of a 

composite adverse cardiovascular event at the study end point compared to ‘White and other 

races’ (HR=2.2; 95% CI: 1.29-3.79). Black participants who experienced overall childhood life 

stress (HR=1.9; 95% CI: 1.02-3.58) and specifically, general trauma (HR=1.9; 95% CI: 1.01-

3.78) were more likely to develop adverse cardiovascular outcomes at the study end point than 

White and other races.  

Conclusion: This study identified racial disparities in childhood and adult stress, particularly 

general trauma, was significantly associated with adverse cardiovascular outcomes among Black 

individuals. Race-specific interventions to address childhood stress and reduce future adverse 

cardiovascular outcomes is recommended. 
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Introduction 

 
Cardiovascular disorders (CVD) continue to be a significant public health concern and the 

primary cause of mortality globally and within the United States (1). The World Health 

Organization (WHO) reports that CVD accounts for a total of 17.9 million deaths annually 

worldwide (2). Adverse cardiovascular events such as acute myocardial infarction (MI), 

hypertension, stroke, and heart failure, are the primary contributors to CVD-related morbidity 

and mortality (1). Individuals who have previously experienced an MI are more susceptible to 

serious cardiovascular consequences (1).  

 

Several studies have investigated the impact of childhood life stress on the development of risk 

factors for cardiovascular disease and its subsequent adverse outcomes (3–7). Adverse childhood 

life events may include a wide range of stressors experienced during childhood, including 

household dysfunction (such as parental substance use, domestic violence, and parental death), 

childhood maltreatment (including emotional, physical, and sexual abuse), homelessness, 

bullying, economic hardship, and the death of a close family member (3).  

 

Previous studies have shown an association between adverse childhood life stressors and an 

increased prevalence of CVD risk factors and adverse health behaviors in adulthood, including 

obesity, hypertension, smoking, alcohol use, diabetes, and physical inactivity (3,4,6,8–10). An 

association between stress experienced during childhood and adverse cardiovascular outcomes 

has also been reported. A systematic review and meta-analysis that included a total of 10 studies, 
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has shown a pooled estimate of 2.09 times higher odds of developing MI among those with a 

high cumulative burden of stressful events during childhood compared to their counterparts (11). 

Furthermore, a recent literature review revealed that those who have had four or more adverse 

childhood events have two times a higher risk of developing CVD in comparison to those who 

had fewer than four stressful events throughout childhood (10). A study conducted among 

individuals who had a previous history of MI also showed a higher risk of experiencing adverse 

cardiovascular events, such as the recurrence of MI, hospitalization due to heart failure, and 

mortality, among those who had experienced a greater number of stressful events during 

childhood (12). 

 

Various studies examined the behavioral, mental, and biological pathways through which 

childhood life stressors contribute to the risk and progression of CVD (3,5,10). Two main 

biological pathways have been proposed. Individuals who have experienced childhood stressful 

events are more likely to have a persistent increase in stress hormones, including cortisol and 

catecholamines leading to long-term disruptions in cardiometabolic function and an increased 

risk of CVD (3,10). Additionally, chronic stress throughout childhood may lead to changes in 

inflammatory processes leading to the persistent production of pro-inflammatory mediators, 

which may contribute to the development of CVD (3,5,10). A previous study conducted among 

patients with a history of MI also showed the potential mediation effect of C-reactive protein in 

the association between early life stress and a composite CVD endpoint including death or 

recurrent MI (12). In addition to biological pathways, psychosocial factors linked to early life 

adversity, including depression, anxiety, and substance abuse, may play a role in the development 

of adverse cardiovascular outcomes among those who experienced childhood stress (3,5,10). A 



 3 

prior study conducted in China also identified a significant association between adverse 

adulthood experiences and incident cardiovascular disorders (13). The mediation role of adult 

life stress in the association between childhood life stress and CVD outcomes have also been 

identified (13).   

Racial/ethnic disparities in childhood life stress and their association with adverse health 

outcomes have been reported by several studies (14–18). A study conducted in a nationally 

representative sample of 11,404 in the United States reported a higher prevalence of childhood 

stressful events among non-Hispanic Black adults, followed by Hispanics and non-Hispanic 

Whites (15). Another studies also reported similar findings (19–21). Moreover, a study 

conducted among a racially diverse population showed a higher association between adverse 

childhood events and obesity among racial minorities compared to non-Hispanic White adults 

(16). However, studies are not consistent, as some reported a higher frequency of childhood life 

stress such as sexual, emotional and physical abuse among White compared to Black individuals 

(22,23). 

 

Although previous studies have described an association between childhood life stress and 

adverse cardiovascular outcomes and potential mechanistic pathways, few have examined 

differences by race. Furthermore, studies mainly focused on assessing the composite effect of 

adverse childhood events rather than considering specific childhood life events separately. 

Identifying whether specific childhood life stressors are implicated in adverse outcomes would 

be important to develop a targeted intervention for improving health outcomes. In addition, few 

studies have assessed the relative importance of adult life stress and childhood stress for adverse 

CVD outcomes.  Exposure to childhood adversity predisposes to physical and behavioral 
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adversity throughout life (24). Understanding the separate impact of childhood stress and adult 

life stress may help to identify the timing and type of interventions that are most relevant to 

mitigate adverse adult outcomes. Therefore, this study aimed: 1) To assess racial differences in 

childhood and adult life stress as well as adverse cardiovascular outcomes among patients with a 

recent MI; 2) To assess separately the association of different types of childhood stress, including 

general trauma, physical, emotional and sexual abuse, with adverse cardiovascular outcomes; 3) 

To assess the role of adult-life stress in this association; 4) To assess if these associations are 

modified by race/ethnicity. 

Methods 

Data source, study design and sampling  

 
This study used data from the myocardial infarction and mental stress 2 (MIMS-2) study. The 

MIMS-2 is a prospective study that included participants from Emory-affiliated Hospitals in 

Atlanta, Georgia, which includes Emory University Hospital, Emory Hospital Midtown, Saint 

Joseph’s Hospital, and Grady Memorial Hospital. MI patients were included if they were 

between the age of 18-61 years old and had a history of MI (type 1) with the past eight months 

(using standard criteria through chart review, suggestive ECG findings and elevated troponin 

levels). The MIMS-2 study recruited a total of 425 participants, 313 with history of MI and 112 

community controls without history of MI. Only the MI patients were followed for events, so the 

112 participants without a history of MI were excluded from this analysis. Among the MI 

patients, 13 participants had missing values for childhood life stress and were excluded. Thus, a 

total of 300 participants were included in our final analysis (Figure 1).  
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Figure 1: Sampling strategy of the study participants. 

Measurements 

Study Outcome 

The outcome variable in this study was the time to the occurrence of a composite outcome 

measures including type 1 MI, stroke, death due to cardiovascular disorders and hospitalization 

due to decompensated heart failure (HF). The patients were followed for a median of four years 

from the onset of enrollment to collect information on subsequent hospitalizations or death. Data 

on subsequent cardiovascular events was collected from the patient’s medical records 

supplemented with follow-up phone calls with the participants or their proxies. Deaths from 

cardiovascular causes included severe MI, fatal cerebrovascular accidents, and fatalities due to 

cardiac arrhythmia or HF. Each event was determined independently by cardiologists 

participating in the study who did not have access to any additional study data. The social 

security death index and patient contacts were also used to collect data on CVD-related deaths.  
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Study Exposures 

The exposure variables in this study were four childhood life stressful events, which include 

general trauma, physical abuse, emotional abuse and sexual abuse. The Early Trauma Inventory 

Self-Report Short Form (ETI-SR-SF), a validated 27 item self-report questionnaire was used to 

assess domains of early life stress (25). Consistent with previous literature (26), cut-off points for 

each of the four domains of childhood stress were used to categorize them into binary variables 

based on the mean plus one standard deviation of published data from healthy individuals (25). 

General trauma was categorized as ‘yes’ if the participants scored >=3.4 out of the 11 questions 

used to measure the general trauma, otherwise it was categorized as ‘no’. Physical abuse was 

categorized as ‘yes’ if the participant scored >=2.3 out of the five questions asked for physical 

abuse, otherwise it was categorized as ‘no’. Similarly, emotional abuse was categorized as ‘yes’ 

if the participants score was >=2.1 out of the five questions asked for emotional abuse, otherwise 

it was categorized as ‘no’. Finally, sexual abuse was categorized as ‘yes’ if the score is >=0.8 out 

of the six questions asked for sexual abuse, otherwise it was categorized as ‘no’. Overall 

childhood life stress was categorized as ‘yes’ if the participants score >=6.8 on the entire ETI-

SR-SF and ‘no’ if they scored <6.8.  

Covariates  

Baseline socioeconomic factors (age, sex, educational status, smoking status), clinical factors 

(history of hypertension, diabetes, body mass index, and high blood cholesterol) and medication 

use (beta blocker, aspirin, statin and ACE inhibitors) were measured at the baseline visit using 

standardized questionnaires and physical examination. Adult life stress was measured using the 

adult trauma inventory (ATI), a 33-item questioner that assessed the various stressful events after 
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the age of 18 years old, on a scale of “yes” or “no”. Race was grouped into two categories 

(‘Black’ and ‘Whites and other races’) and assessed as an effect modifier variable.  

Statistical analysis 

Frequency and percentages (for categorical variables) as well as mean and standard deviations 

(for continuous variables) were used to describe the sociodemographic, adult life stress, clinical 

and medication related characteristics of the participants by overall and the four domains of 

childhood life stress events (general trauma, physical abuse, emotional abuse, and sexual abuse). 

Logistic regression was used to assess the association between race and the overall as well as the 

four categorized domains of childhood life stress events and bar charts were used to visually 

present the results of the disparities. Linear regression was used to assess the association between 

race and adult life stress from the ATI scale, which was treated as a continuous variable.  

 

Kaplan- Meier survival curves were used to illustrate differences in the outcome by race (‘Black’ 

vs ‘Whites and others’) in survival. Cox-proportional hazard regression was used to estimate the 

hazard ratio (HR) at 95% confidence interval for the associations between overall and specific 

forms of childhood life stress events (general trauma, physical abuse, emotional abuse, and 

sexual abuse) and the study end point individually, both overall and stratified by race. A total of 

four cox-regression models were conducted for each of the exposure variables. In model 1, 

unadjusted regression analysis was conducted between each of the overall and the four domains 

of the childhood life stress events and the study endpoint. Model 2 was adjusted for 

sociodemographic factors; model 3 was adjusted for model 2 variables plus clinical factors and 

medications, and finally model 4 was adjusted for factors in model 2 and 3 plus adult-life stress 

events.  
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The supplementary analysis was conducted to assess the association between childhood life 

stress events (treated as a continuous and standardized variable to ensure comparability of the 

regression coefficients) and the study endpoint, stratifying by race to examine the modifying 

effect of race. This analysis also aimed to compare the strength of the association of stress events 

in both childhood and adult life. In addition, the association between adult life stress (as a 

continuous and standardized variable) and the study end point was also examined and presented 

as a supplementary table. Both childhood and adult life stress variables were standardized by 

subtracting the mean score from each participant's score and then dividing it by the standard 

deviation. This produced a z-score with a mean of zero and a standard deviation of one for each 

variable, enabling the examination of the variable's effect in relation to other standardized 

variables in the regression models. All data analysis was conducted by SAS version 9.4 (SAS 

institute).   

Ethical considerations 

The MIMS-2 study received ethical approval from the Emory University Institutional Review 

Board and informed consent was provided for each of the participants before enrolling into the 

study.  

Results 

Characteristics of the study participants 

The mean age of participants included in this study was 50.9 years (SD=6.6) and 50.0% were 

women. Among these participants, more than half (66.0%) were Black, while the remaining 

races included White (28.0 %), Asian /Asian Indian (2.0%), West Indian (1.0%), Native 
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American (1.0%) and unknown races (2.0%). More than half of the participants attended at least 

a high school (69.0%), and ever smoked a cigarette (55.3%) (Table 1). The majority of the 

participants had hypertension (81.3%) and dyslipidemia (80.0%), and 31.3% had diabetes. 

Regarding their medications, the majority were on aspirin (81.7%), beta blockers (86%), and 

statin (84.7%), while 46.7% were on angiotensin converting enzyme (ACE) inhibitors (Table 1).  

Overall Childhood and adult life stress events 

The overall prevalence of childhood life stress was 51.0%, while the mean score of adult life 

stress was 9.6 (SD=4.7). The mean score of adult life stress was higher among those who 

experienced childhood life stress events (11.7 (SD=4.6)) compared to those who did not (7.2 

(SD=3.6)) (Table 1). 
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Similarly, the mean age of participants who experienced overall childhood life stress, and who 

did not, was equivalent (50.6 vs 51.1). The majority of participants who experienced a childhood 

life stress were Black (72.4%) and almost half of them were women (48.0%). Those with 

Table 1: Characteristics of the study participants by overall childhood and 
adult life stress events (n=300) 

 Whole Sample  

n (%) 

Overall childhood life stress 

 Yes No 

Total, n (%) 300 (100%) 152 (50.6) 148 (49.3) 

Adult life stress, mean (SD) 9.6 (4.7) 11.7 (4.6) 7.3 (3.7) 

Demographic factors    

Age, mean (SD) 50.9 (6.6) 50.6(6.5) 51.1(6.8) 

Sex, n (%)    

Female 150 (50.0) 73 (48.0) 77 (52.0) 

Race, n (%)    

      Black (African American) 198 (66.0) 110 (72.4) 88 (59.5) 

Level of education1, n (%)    

> high school 177 (69.0) 80 (52.6) 97 (65.5) 

Ever smoker (yes), n (%) 166 (55.3) 103 (67.8) 63 (42.6) 

Clinical factors, n (%)    

Hypertension (yes) 244 (81.3) 130 (85.5) 114 (77.0) 

Diabetes (yes) 94 (31.3) 58 (38.2) 36 (24.3) 

Obesity (BMI>30) 155 (51.7) 90 (59.2) 65 (43.9) 

Dyslipidemia (yes) 240 (80.0) 123 (80.9) 117 (79.1) 

Medications, n (%)    

ASA 245 (81.7) 120 (79.0) 125 (84.5) 

Beta blockers 258 (86.0) 130 (85.5) 128 (86.5) 

Statin 254 (84.7) 129 (84.9) 125 (84.5) 

ACE inhibitors 140 (46.7) 83 (54.6) 57 (38.5) 
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childhood stressful events, compared to those without these events, were more likely to smoke, 

to be hypertensive and to have dyslipidemia (80.9%) (Table 1). 

Specific forms of Childhood life stress events  

 
Among the four forms of the childhood life stress, general trauma has the highest prevalence 

(44.3%) followed by physical abuse (39.0%), sexual abuse (33.0%) and emotional abuse 

(26.7%). There was no meaningful difference in mean age of participants among those who had 

general trauma (51.3 (SD=6.3)), physical abuse (50.8 (SD=6.5)), emotional abuse (50.9 

(SD=6.9)), and sexual abuse (50.5 (6.8)). Compared to men, a lower percentage of women 

experienced general trauma (44.4%) and physical abuse (39.3%). However, the proportion of 

women was higher for those who reported emotional abuse (55.0%) and sexual abuse (64.7%). 

While more than half of participants who had general trauma (52.6%), physical abuse (52.1%) 

and sexual abuse (60.6%) had a high school education or higher, less than half of participants 

who had emotional abuse (48.8%) had a high school education or higher (Table 2). 

  



 12 

 

Racial differences in childhood life stress events 

The overall prevalence of childhood life stress among Black participants was 55.8% while it was 

41.6% among all the other races combined (p=0.02). The age and sex adjusted logistic regression 

Table 2: Characteristics of the study participants by specific childhood life stress events (n=300) 

 Childhood life stress n (%) 

General trauma Physical abuse Emotional abuse Sexual abuse 

Yes No Yes No Yes No Yes No 

Total, n (%) 133 (44.3) 167 (55.7) 117 (39.0) 183 (61.0) 80 (26.7) 220 (73.3) 99 (33.0) 201 (67.0) 

Adult life stress (Mean, 

SD) 

12.4 (4.5) 7.3 (3.5) 11.4 (5.0) 8.4 (4.1) 12.1 (4.9) 8.6 (4.2) 11.5 (4.8) 8.6 (4.4) 

Demographic factors         

Age, mean (SD) 51.3 (6.3) 50.5 (6.9) 50.8 (6.5) 50.9 (6.7) 50.9 (6.9) 50.8 (6.5) 50.5 (6.8) 51.0 (6.5) 

Sex         

            Female 59 (44.4) 91 (54.5) 46 (39.3) 104 (56.8) 44 (55.0) 106 (48.2) 64 (64.7) 86 (42.8) 

Race         

         Black (African  

         American) 

97 (72.9) 101 (60.5) 85 (72.7) 113 (61.8) 54 (67.5) 144 (65.5) 71 (71.7) 127 (63.2) 

Level of education1         

         > high school 70 (52.6) 107 (64.1) 61 (52.1) 116 (63.4) 39 (48.8) 138 (62.7) 60 (60.6) 117 (58.2) 

Ever smoker (yes) 92 (69.2) 74 (44.3) 78 (66.7) 88 (48.1) 53 (66.3) 113 (51.4) 64 (64.7) 102 (50.8) 

Clinical factors         

Hypertension (yes) 110 (82.7) 134 (80.2) 96 (82.1) 148 (80.9) 69 (86.3) 175 (79.6) 82 (82.8) 162 (80.6) 

Diabetes (yes) 47 (35.3) 47 (28.1) 46 (39.3) 48 (26.2) 34 (42.5) 60 (27.3) 35 (35.4) 59 (29.4) 

Obesity (BMI>30) 68 (51.1) 87 (52.1) 65 (55.6) 90 (49.2) 47 (58.8) 108 (49.1) 62 (62.6) 93 (46.3) 

Dyslipidemia (yes) 110 (82.7) 130 (77.8) 93 (79.5) 147 (80.3) 62 (77.5) 178 (80.9) 76 (76.8) 164 (81.6) 

Medications         

ASA 103 (77.4) 142 (85.0) 94 (80.3) 151 (82.5) 60 (75.0) 185 (84.1) 79 (79.8) 166 (82.6) 

Beta blockers 108 (81.2) 150 (89.8) 101 (86.3) 157 (85.8) 69 (86.3) 189 (85.9) 82 (82.8) 176 (87.6) 

Statin 111 (83.5) 143 (85.6) 98 (83.8) 156 (85.3) 65 (81.3) 189 (85.9) 82 (82.8) 172 (85.6) 

ACE inhibitors 67 (50.4) 73 (43.7) 60 (51.3) 80 (43.7) 43 (53.8) 97 (44.1) 47 (47.5) 93 (46.3) 



 13 

model showed a statistically significant association between race/ethnicity and the overall as well 

as two forms of childhood life stresses (general trauma and physical abuse).  

After adjusting for age and sex, the odds of having overall childhood life stress and general 

trauma among ‘Black’ participants was 1.9 (OR=1.9; 95% CI: 1.13-3.08) and 2.0 times (OR=2.0; 

95% CI: 1.22-3.41) the odds among ‘White and other’ races.  Similarly, the odds of experiencing 

a physical abuse among ‘Black’ was 2.0 times the odds among ‘White and other’ races 

(OR=2.0;95% CI: 1.18-3.42) (Figure 2). However, the association between race/ethnicity and 

emotional abuse and sexual abuse were not statistically significant. 

 

Figure 2: Racial differences in specific forms of childhood stress adjusted for age and sex. 

Racial differences in adult life stress events 

The mean difference in the adult life stress using the adult trauma inventory between ‘Black’ and 

‘White and other’ races was 1.04 [95% CI: -0.08, 2.17]. Sex and age adjusted linear regression 

for the association of race/ethnicity (‘Black’ vs ‘White and others’) with adult life stress events 

showed a statistically significant association, where Black participants had a 1.25 (95% CI: 0.12-
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2.38) higher score points in adult trauma inventory compared to ‘Whites and other’ races (figure 

3).  

 

 

Figure 3: Racial differences in mean adult life stressful events. 

Racial Differences in time to adverse cardiovascular outcomes  

 
Black participants had a lower outcome-free survival probability compared to non-Black 

counterparts (Figure 4). In unadjusted cox-regression analysis, the hazard of developing the 

composite adverse cardiovascular outcome was 2.1 times higher among Black participants 

compared to non-Black participants (HR=2.1; 95% CI: 1.26-3.57). After adjusting for 

sociodemographic factors, the association did not substantially change (HR=2.2; 95% CI:1.29-

3.79) (Figure 4).  

9.9 (SD=4.9)

8.9 ( SD=4.3)
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Figure 4: Kaplan-Meier survival curves for composite outcome free survival after 'MI' by race/ ethnicity. 

The association between childhood life stress and cardiovascular outcomes 

The fully adjusted hazard of developing composite adverse cardiovascular outcomes at the study 

end point among participants who experienced overall childhood life stress events (ETISF>=6.8) 

was 1.9 (95% CI: 1.13-3.39) times those who did not experience childhood life stress events 

(Table 3). This associations persisted when examining childhood life stress as a continuous 

variable and as a standardized variable (see supplementary table 1).  

 

In this adjusted model, Black participants who experienced childhood life stress had a 1.9 times 

higher hazard (95% CI: 1.02 to 3.59) of developing composite adverse cardiovascular outcomes 

at the endpoint compared to those who did not experience childhood life stress. Meanwhile, the 

hazard among Whites and other participants who experienced childhood life stress was 2.3 times 

that of those who did not, but this association was not statistically significant (95% CI: 0.48-

10.77) (Table 3).  

 

HR = 2.1 (95% CI: 1.26-3.57) 
±HR= 2.2(95% CI: 1.29-3.79)  
±Adjusted for sociodemographic 
factors (age, sex, educational status) 
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Of the four types of childhood life stress, those who experienced general trauma had a higher 

hazard of adverse cardiovascular outcomes (HR=1.9; 95% CI: 1.02-3.81) at the study endpoint 

among Black participants but no association was found among Whites or other races (Table 3).  

Emotional abuse was significant for Whites and other races in the unadjusted model but not after 

adjusting for sociodemographic factors in model 2. Physical and sexual abuse were not 

significantly associated to the composite adverse cardiovascular outcomes at the study endpoint 

for both "Black' and 'White and other races' (Table 3). 

Table 3: Cox regression analysis of the association between the four forms of childhood life stress and 
study end point (n=300) 

 Overall  Black  White and others 

HR [95% CI] HR [95% CI] HR [95% CI] 

Number of events, n (%)        85 (28.3)           67 (33.8)         18 (17.6) 

ETISF Overall (>=6.8 vs <6.8)                                 

Model 1 1.8 [1.18-2.84] * 1.4[0.88-2.35] 2.9 [1.11-8.10] * 

Model 2 1.9 [1.18-2.96] * 1.5 [0.89-2.47] 3.1 [1.08-8.85] * 

Model 3 1.8 [1.08-2.86] * 1.7 [0.97-2.87]     2.2 [0.49-10.28] 

Model 4 1.9 [1.13-3.39] *    1.9 [1.02-3.59] * 2.3 [ 0.48-10.77] 

General trauma (Yes vs No) 

Model 1 1.3 [0.87-2.05] 1.1 [0.44-2.95] 1.3 [0.79-2.05] 

Model 2 1.3 [0.85-2.05] 1.3 [0.79-2.16] 0.9 [0.33-2.60] 

Model 3 1.4 [0.88-2.19] 1.6 [0.94-2.65] 0.7 [0.19-2.36] 

Model 4 1.5 [0.86-2.56]    1.9 [1.02-3.81] * 0.6 [0.18-2.35] 

Physical abuse (Yes vs No) 

Model 1 1.1 [0.72-1.72] 0.9 [0.56-1.57] 1.3 [0.49-3.49] 

Model 2 1.1 [0.72 -1.76] 1.0 [0.61-1.68] 1.1 [0.34-3.13] 

Model 3 1.1 [0.65-1.72] 1.1 [0.59-1.85] 1.0 [0.31-3.47] 

Model 4 1.0 [0.61-1.71] 1.0 [0.56 -1.93] 1.0 [0.31-3.47] 

Emotional abuse (Yes vs No) 
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Model 1: Unadjusted 
Model 2: Adjusted for demographic factors (age, sex, educational status, ever smoking) 
Model 3: Adjusted for clinical factors (hypertension, diabetes, body mass index, high blood cholesterol) and 
medications (aspirin, beta-blocker, statin, ACE-inhibitor use) plus model 2 factors.  
Model 4: Adjusted for adult-life stress plus model 2 and 3 factors.   
*p<0.05 

 

The supplementary analysis also showed a positive and statistically significant linear association 

of childhood general trauma (b=5.0; 95% CI: 4.13-5.94), physical abuse (b=3.1; 95% CI: 2.03-

4.09), emotional abuse (b=3.5; 95% CI: 2.38-4.65), and sexual abuse (b=2.9; 95% CI: 1.89-4.06) 

with adult life stress. However, there was no statistically significant association between adult 

life stress and time to a composite adverse cardiovascular outcome at the study end point in all 

models (Supplementary table 1).  

Discussion 

This study showed disparities in childhood and adult life stress and adverse cardiovascular 

outcome between ‘Black’ and ‘White and other’ races. It showed an association between 

childhood life stress and time to adverse composite cardiovascular events. Additionally, 

stratification by race identified no substantial difference by race in the association of overall 

early life events, while general trauma tended to be more strongly associated with the outcome 

Model 1    1.6 [1.04-2.54] * 1.4 [0.81-2.27]   2.8 [1.12-7.19] * 

Model 2    1.6 [1.01-2.55] * 1.4 [0.92-2.34]      2.7 [0.97-7.22] 

Model 3 1.4 [0.85-2.20] 1.3 [0.76-2.27]   3.1 [0.79-11.72] 

Model 4 1.4 [0.83-2.25] 1.3 [0.74-2.39] 3.1 [0.79-11.8] 

Sexual abuse (Yes vs No) 

Model 1 1.2 [0.74-1.79] 1.1 [0.65-1.75] 1.2 [0.46-3.25] 

Model 2 1.1 [0.67-1.76] 1.0 [0.63-1.72] 1.3 [0.46 -3.84] 

Model 3 1.1 [0.71-1.78] 1.1 [0.64-1.77] 1.5 [0.41-5.20] 

Model 4 1.1 [0.67-1.79] 1.1 [0.61- 1.81] 1.5 [0.34-5.36] 
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among Black participants and emotional abuse among participants of other races. Furthermore, 

the study identified that adult life stress did not play a role in the causal pathway in the 

association between childhood life stress and the time to composite adverse cardiovascular 

outcomes among patients with a history of MI. 

 

This study showed a higher prevalence of overall childhood life stress as well as of specific types 

of childhood life stress including general trauma and physical abuse among Black compared to 

White and other races. This result supports (19–21) as well as differs from (22,23) prior studies. 

The inconsistencies in the findings could be due to the differences in the sample included and the 

study design followed in the different studies. For example, two studies which showed a higher 

prevalence of childhood life stress among White compared to Black individuals were conducted 

among high-risk populations, where one was conducted among a sample of low-income women 

and the other among youth from high-risk families in child abuse and neglect, measuring the 

childhood life stress prospectively unlike our study (22,23). In addition, our study specifically 

assessed the association among post-MI patients unlike the other studies.  Poor socioeconomic 

status may be one of the major contributors of childhood life stress for Black individuals, as 

economic constraints can expose them to violence and household dysfunction (3). In addition, 

views on adversity might differ across different racial and ethnic groups, potentially due to 

varying cultures or norms. For example, when presented with identical situations, one racial or 

ethnic group may perceive them as adverse, while another race might not (23). 

 

A high mean score in adult life stress was identified among Black participants compared to those 

who were ‘White and other’ races. This finding is supported by prior studies that showed a high 
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level of overall stress among Black individuals compared to other races (27,28). Prior studies, as 

well as our analysis, indicate that adverse childhood life stress events are directly and positively 

correlated with adult life stress (13). This implies that Black individuals who have a high 

prevalence of adverse childhood experiences in our sample are more likely to experience stress 

in adulthood. Additionally, the role of poor socioeconomic status among Black individuals may 

predispose them to various stressful environments, and insufficient financial support may hinder 

their ability to resolve these challenges (3). 

 

This study identified associations between childhood life stress and adverse cardiovascular 

outcomes among ‘Black’ and ‘White and other’ races. Among Black, the association between 

childhood life stress and adverse cardiovascular outcomes, which was initially close to the null 

and not statistically significant, became larger and significant after adjusting for adult life stress. 

However, after adjusting for adult life stress, childhood life stress showed a statistically 

significant effect on adverse composite cardiovascular outcomes, indicating that childhood life 

stress affects cardiovascular outcomes independently of adult life stress. This finding differs 

from a previous study conducted in China, which showed that adverse adult experiences partially 

mediated the association between childhood life stress and cardiovascular outcomes (13). The 

difference in the results between this study and the study conducted in China may be attributable 

to variations in the study population and the outcomes measured. The study in China used a 

community-based cohort which included participants aged above 45 years old and looked at 

incident CVD cases, while our study included patients with history of MI and examined a 

composite adverse CVD outcome.  
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Among the four forms of childhood life stress, the association of general trauma with the 

composite adverse cardiovascular outcome, which was initially close to the null, became more 

pronounced and statistically significant after adjusting for adult life stress only among Black 

participants. Among Black patients with a history of MI, general trauma in childhood was the 

most important early life stress exposure that was associated with the composite adverse 

cardiovascular outcomes independent of the adult life stress. This effect was not seen among 

White and other racial groups. Compared to other racial groups, Black participants are more 

susceptible to live in a neighborhood with a high violence and poor socioeconomic conditions, 

which may help explain these finding (29).  

 

In contrast to the findings of a Chinese study (13), adult life stress did not appear to influence the 

association between childhood life stress and composite adverse cardiovascular outcomes in 

either groups. These diverging results may be due to differences in the populations included by 

the studies. The Chinese study used community-based data, whereas our study included patients 

with a history of MI. Additionally, the Chinese study had a larger sample size (n=5936), which 

likely provided greater statistical power to detect a statistically significant association. Given 

these differences, additional research to examine the role of adult life stress in these associations 

is recommended. 

Strength and limitations 

The strength of our study lies in the fact that more than half of our participants are Black, a group 

that has been historically underrepresented in prior cardiovascular research. In addition, this 

study is the first to assess racial disparities in the association between childhood life stress events 

and a composite adverse cardiovascular outcome among patients with a history of MI. Despite its 
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strengths, this study may also have some limitations. Since childhood and adult life stress were 

assessed retrospectively based on patients’ response, responses might be susceptible to recall 

bias. In addition, the sample was small, which limited our ability to obtain robust estimates when 

examining subgroups. Our study sample was also based on institutions in Atlanta, which may 

affect the generalizability of the findings.  

Conclusion  

This study showed significant racial disparities in the prevalence of childhood and adult life 

stress among post-MI patients. Childhood life stress was independently associated with the risk 

of adverse composite cardiovascular outcomes, regardless of adult life stress, and there were no 

significant differences by race in this association. The influence of specific types of childhood 

stress on cardiovascular risk varied by race, with general trauma being most important among 

Black individuals, and emotional stress being more influential among White and other races. 

Policy Implication 

This study has important policy implications, including the need to develop and evaluate 

screening and intervention programs that address the adverse effects of childhood stress, 

particularly across different racial/ethnic groups. Comprehensive targeted interventions that 

address the long-term effects of childhood stress in adults who had considerable stress in the 

early years should be tested. Focused studies should examine the impact of these strategies to 

reduce the risk of adverse outcomes among individuals with an MI.  
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Supplemental Tables 

Model 1: Unadjusted 
Model 2: Adjusted for demographic factors (age, sex, educational status, ever smoking) 
Model 3: Adjusted for clinical factors (hypertension, diabetes, body mass index, high blood cholesterol) and 
medications (aspirin, beta-blocker, statin, ACE-inhibitor use) plus model 2 factors.  
Model 4: Adjusted for Early-life stress plus model 2 and 3 factors (n=297 due to missing value).   

*p<0.05 

Model 1: Unadjusted 
Model 2: Adjusted for demographic factors (age, sex, educational status, ever smoking) 

Table 1. Cox-regression analysis between adult life stress and the study endpoint (n=300) 

  Black White and others 
HR [95% CI] HR [95% CI] HR [95% CI] 

Adult life stress    

Model 1  1.0 [0.99-1.09] 1.0[0.97-1.07]    1.1 [1.00-1.23] * 
Model 2 1.0 [0.99-1.09] 1.0 [0.96-1.06] 1.1 [0.99-1.23] 

Model 3 1.0 [0.97-1.06] 1.0 [0.96-1.06] 1.0 [0.88-1.15] 

Model 4  0.9 [0.92-1.03] 0.9[0.90- 1.03]  0.9 [0.85-1.16] 

Adult life stress (standardized)    

Model 1 1.2 [0.97-1.48] 1.1 [0.85-1.35] 1.7 [1.04-2.68] 

Model 2 1.2 [0.95-1.47] 1.1 [0.83-1.35] 1.6 [0.96-2.68] 
Model 3 1.1 [0.85-1.31] 1.0 [0.80-1.29] 1.0[0.55-1.96] 

Model 4 0.9 [0.66-1.15] 0.8 [0.62-1.15] 0.9 [0.46-1.98] 

Table 2. Cox-regression analysis between a continuous Early-life stress (ETI-SR-SF) and the 
study endpoint (n=300) 

            Black White and others 

HR [95% CI] HR [95% CI] HR [95% CI] 

Early life stress    

Model 1 1.0 [1.00-1.08] * 1.0 [0.99-1.07] 1.1[0.99-1.15] 
Model 2 1.0 [1.00-1.08] * 1.0[0.99-1.07] 1.1[0.99-1.19] 

Model 3 1.0 [0.99-1.07] 1.0[0.99-1.08] 1.0[0.90-1.20] 
Model 4 1.1 [1.00-1.11] * 1.1[0.99-1.11] 1.0[0.89-1.23] 

Early life stress (standardized)    

Model 1 1.3 [1.05-1.57] 1.2 [0.93-1.47] 1.5 [0.97-2.29] 

Model 2 1.3 [1.04-1.59] 1.2 [0.93-1.50] 1.6[0.96-2.72] 

Model 3 1.2 [0.98-1.52] 1.2 [0.94-1.52] 1.3 [ 0.55-2.91] 

Model 4 1.3 [1.00-1.78] 1.3 [0.98-1.85] 1.3 [0.51-3.38] 
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Model 3: Adjusted for clinical factors (hypertension, diabetes, body mass index, high blood cholesterol) and 
medications (aspirin, beta-blocker, statin, ACE-inhibitor use) plus model 2 factors.  
Model 4: Adjusted for adult life stress plus model 2 and 3 factors.   
*p<0.05 

 

Table 3. Linear regression analysis between childhood life stress 
events and adult-life stress (n=300) 
  

b 95% CI 

General trauma   

No ref  

Yes 5.0 4.13-5.94 * 
Physical abuse   

No ref  

Yes 3.1 2.03-4.09 * 

Emotional abuse   

No ref  

Yes 3.5 2.38-4.65 * 
Sexual abuse   

No ref  

Yes 2.9 1.89-4.06 * 
*p<0.05 
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