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Title 1 

A Cross-sectional Analysis of Adverse Childhood Experience Exposure on Cancer 2 

Diagnosis Utilizing the 2022 Behavioral Risk Factor Surveillance Survey Data  3 

Emma Zipperer1, Patrick Maloney1, Nicole Kolm-Valdivia1, Anthony J. Blake1 4 

1. University of Nebraska Medical Center, College of Public Health, Epidemiology 5 

Department, Omaha, NE 6 

Abstract: 7 

Objective: To determine the association between Adverse Childhood Experiences 8 

(ACEs) and cancer diagnosis based on ACE exposure levels. 9 

Methods: We utilized data collected in the 2022 Behavioral Risk Factor Surveillance 10 

System (BRFSS) survey. The study population (n=54,148) was restricted to states that 11 

reported on the optional model of experiencing ACEs and those who responded about 12 

cancer diagnosis. A univariate analysis, bivariate analysis and a multivariate logistic 13 

regression were performed. Odds of cancer diagnosis among those with differing ACE 14 

exposure levels were calculated. 15 

Results: High ACE exposure had 20% higher odds of cancer diagnosis when compared 16 

to low ACE exposure. White, non-Hispanics, females, those over the age of 65 and 17 

those who reported poor overall health had the highest odds of receiving a cancer 18 

diagnosis.  19 

Conclusions: ACEs were significantly associated with a cancer diagnosis, as high ACE 20 

exposure was positively associated with increased risk of cancer diagnosis. However, 21 

there may not be a direct link between ACEs and cancer diagnosis. Further research 22 

needs to be conducted regarding the biological and behavioral pathways that exist 23 

between ACEs and cancer.  24 

  25 
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Introduction 26 

Cancer is a disease that affects many people Worldwide, and is the second 27 

leading cause of death in the United States.1 The World Health Organization (WHO) 28 

defines cancer as a disease caused by uncontrollable division and growth of abnormal 29 

cells in the body.2 About 1.9 million new cancer diagnoses occur each year in the U.S., 30 

and around 600,000 individuals die from cancer each year in the U.S.3 Many factors 31 

influence cancer diagnoses such as race and ethnicity, age, geographic location, 32 

education level, social behaviors (i.e., smoking, alcohol, and drug use), environmental 33 

factors, and genetics.4 Individuals who are lower income, have lower health literacy, live 34 

in more rural areas, and lack transportation or health insurance are less likely to be 35 

screened for cancer than those who do not face these same disparities.4 Additionally, 36 

these same individuals are more likely to be diagnosed with more severe cancer staging 37 

than others.4  38 

In the past few decades, there has been an increased interest in the role of 39 

Adverse Childhood Events (ACEs) in many health outcomes. Adverse childhood 40 

experiences (ACEs) are potentially traumatic events that occur in childhood.5 These 41 

experiences can include experiencing or witnessing violence, abuse, or neglect or 42 

having a family member attempt or die via suicide.5 Other forms of ACEs include 43 

growing up in a household where there are substance abuse or mental health problems 44 

present, instability due to parental separation, or members of the household being in jail 45 

or prison.5  46 

ACEs are correlated with an increased risk of developing certain chronic 47 

diseases, including cancer.6 One study utilizing the Behavioral Risk Factor Surveillance 48 

System (BRFSS) data from 2010 found there to be an association between ACEs and 49 

adulthood cancer but stated it may be because ACEs increase one's likelihood of 50 

developing other chronic diseases that could lead to cancer, as opposed to being solely 51 

associated with cancer.7 Researchers suggested evaluating the pathways driving the 52 

association of ACEs and cancer.8 For example, exposure to ACEs increases one’s 53 

likelihood of smoking, which can potentially lead to lung cancer.9 You cannot directly 54 

link ACEs with lung cancer, but ACEs can influence the behavior (smoking) that can 55 

eventually lead to lung cancer diagnosis. Additionally, researchers have evaluated 56 
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pathways between ACEs and cancer survival and found that ACE exposure resulted in 57 

poorer cancer survival.10 Binge drinking,11,12 poor physical, mental, and overall health 58 

are associated with both ACEs and cancer diagnosis.13,14   59 

While the association between ACEs and cancer has been exhaustively 60 

investigated, there are still gaps that exist in the literature. Some of those gaps are the 61 

mechanisms and biological pathways that may exist between ACEs and cancer. For 62 

example, one study found lower interleukin-2 (IL-2) levels (a signaling molecule for the 63 

immune system) and poorer survival in those diagnosed with cancer.10 In a systematic 64 

review of the literature, ACE exposure was associated with epigenetic modifications.15 65 

Additionally, the relationship between ACEs and cancer subtypes is not well-researched 66 

and inconsistent. For example, in a systematic review of 12 studies, physical and 67 

psychological abuse was associated with increased cancer risk for any cancer, 68 

including cervical cancer, while two other studies reported no association between 69 

sexual or physical abuse and cervical cancer.16 Although, one study found a significant 70 

relationship between having experienced 3 or more ACEs and developing HPV-related 71 

cancer.17 72 

This study does not seek to address or validate gaps found in the literature 73 

regarding the relationship between ACEs and cancer diagnosis. This study seeks to 74 

validate and reinforce previously established correlations between ACEs and cancer, to 75 

ensure reliability and consistency of findings. 76 

Overall, this study aims to evaluate the relationship between adverse childhood 77 

events (ACEs) and cancer diagnosis. Furthermore, it addresses the relationship 78 

between cancer diagnosis and ACEs by considering ACE exposure levels (low 79 

exposure vs. high exposure). Specifically, high ACE exposure is expected to be 80 

positively associated with an increased risk of cancer diagnosis.  81 

Methods 82 

Study Design 83 

Data from the 2022 Behavioral Risk Factor Surveillance System (BRFSS) survey 84 

were used. The BRFSS survey is a randomly selected telephone survey administered 85 

by the Center for Disease Control and Prevention (CDC) and state health departments 86 

that evaluate the health and health behaviors of adults aged 18 years or older who 87 
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reside in the United States, the District of Columbia, Guam, Puerto Rico, and the US 88 

Virgin Islands.18 Data were collected on health-related risk behaviors, chronic health 89 

conditions, healthcare access, and use of preventative services.18 There is a core 90 

component to the survey, followed by optional modules, such as adverse childhood 91 

experiences, cancer survivorship, and many others, which can be found on the BRFSS 92 

CDC website.19 The BRFSS is designed to be nationally representative data. It involves 93 

dividing the population into strata based on certain characteristics and the use of 94 

weighted variables.  95 

Study Population  96 

The BRFSS can include optional survey modules that each state has the choice 97 

to distribute and collect on. This study restricted the data to states that recorded and 98 

reported on the optional model of experiencing Adverse Childhood Experiences (ACEs). 99 

Those states were Arkansas, Florida, Iowa, Nevada, North Dakota, Oregon, South 100 

Dakota, Virginia, Arizona, Ohio, New Jersey, and Oklahoma. For the outcome variable 101 

of cancer diagnosis, only individuals who reported on their cancer diagnosis status were 102 

included. In total, only individuals who reported their ACE exposure and cancer 103 

diagnosis status were included in the study population. Due to the sample size 104 

restriction, including only those who reported on ACEs and cancer diagnosis, the overall 105 

sample size was 58,127. The sample size of the final model was approximately 54,148.  106 

Cancer 107 

Respondents were asked questions to assess cancer diagnosis. Only individuals 108 

who reported whether they had been told they have or had melanoma, or any other type 109 

of cancer were included in the analysis. The variable was coded dichotomously. Those 110 

who answered "yes" were considered to have a cancer diagnosis, and those who 111 

responded "no" were considered to have no cancer diagnosis. Responses of "don't 112 

know" or "refused" were marked as "missing" and not included in the analysis. 113 

Adverse Childhood Experiences 114 

The interviewer asked 13 questions for the ACE module to measure whether an 115 

adverse childhood event occurred. ACEs for respondents were represented by an ACE 116 

score, a standardized method for measuring exposure to childhood trauma. Responses 117 

of "don't know" or "refused" were marked as "missing" and not included in the analysis. 118 
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Each ACE question was coded dichotomously with 0 indicating not having experienced 119 

the ACE and 1 indicating having experienced the ACE. The ACEs were then summed 120 

and scored for individuals who answered all 13 ACE questions. The ACE sums were 121 

coded dichotomously into two exposure groups: low exposure and high exposure. 122 

Those who experienced zero to three ACEs were considered to have a low ACE 123 

exposure, and those who experienced four or more were considered to have high ACE 124 

exposure.  125 

Measures 126 

Demographic characteristics of respondents included gender, age, race and 127 

ethnicity, income, and education level (less than high school, high school graduate, 128 

some college, college graduate). Age was recategorized into three subgroups: 18-44, 129 

45-64, and 65+. Race and ethnicity were recategorized together into the following 130 

subgroups: White Non-Hispanic, Black Non-Hispanic, Other Non-Hispanic, Multiracial, 131 

and Hispanic. Income was recategorized into <$50,000, $50,000-$99,999, >$100,000, 132 

and not reported, which included those who did not report income (24.5%).  133 

Self-reported health risks included binge drinking11 (yes, no), smoking status9 134 

(current smoker, former smoker, never smoked), exercise20,21 (one or more occasions in 135 

the previous month), mental health13 (0, 1-13, or 14+ days of poor mental health in the 136 

past 30 days), physical health14 (0, 1-13, or 14+ or more days of poor physical health in 137 

the past 30 days), and overall health13 (excellent, very good, good, fair, poor). 138 

Statistical Analysis 139 

Due to the complex nature of the survey data, weighted analyses were 140 

conducted to help reduce bias and maximize the generalizability of the study to the 141 

population of the states included. Additionally, the data were merged only to include the 142 

states that evaluated ACEs, excluding all other states and territories that did not assess 143 

ACEs. 144 

A univariate analysis was conducted for all variables, including the outcome, the 145 

exposure, and all other covariates. Frequencies and percentages were calculated for 146 

the demographic characteristics and self-reported health risks.  147 

The bivariate analysis evaluated the relationship between ACE exposure and 148 

cancer without considering the other covariates. Additionally, the bivariate analysis 149 
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evaluated the relationship between cancer diagnosis and all covariates individually, as 150 

well as exposure and all other covariates individually to determine if they should be 151 

included in the final model. Chi-square tests were run to evaluate the individual 152 

relationship between each dichotomous variable and the outcome of cancer diagnosis. 153 

A logistic regression model was run for non-dichotomous categorical variables to 154 

assess the relationship to the outcome. The same process of chi-square test and 155 

logistic regression models were run for each variable to evaluate their relationship to the 156 

exposure variable of ACEs. Frequencies, p-values, and odds ratios were reported for all 157 

covariates and the outcome. 158 

The multivariate analysis involved a weighted logistic regression model 159 

assessing the relationship between ACEs experienced during childhood and being 160 

diagnosed with cancer. A backward stepwise logistic regression was performed to 161 

determine the final model and evaluate the relationship between cancer diagnosis and 162 

ACEs while accounting for confounders. The threshold used was Pr > F values less 163 

than 0.05, variables that were not significant (Pr > F  0.05) after running the logistic 164 

regression were removed. Variables of least significance were eliminated first, then the 165 

new model without the variable was run to obtain new significance values, and the 166 

process was repeated until all variables in the model were significant. No interaction 167 

terms were found or evaluated. The following covariates were rendered non-significant 168 

and removed from the final model via backward stepwise regression: income, exercise, 169 

and binge drinking. The final model included the following variables: cancer diagnosis, 170 

ACE exposure, sex, race, age, education level, smoking status, poor mental health days 171 

in the last month, poor physical health days in the last month, and overall health. 172 

All percentages shown are weighted percentages. All analyses were conducted 173 

using SAS Studio version 3.82 (SAS Institute, Cary, NC). 174 

Results 175 

A total of 58,127 participants responded to both the ACE module and the cancer 176 

diagnosis question, for a response rate of 73.1%. Of the 58,127 respondents, 7,291 177 

(9.4%) respondents did report a cancer diagnosis, while 50,511 (90.6%) did not report a 178 

cancer diagnosis. Most respondents were White, non-Hispanic (65.35%), between the 179 

ages of 18-44 (41.58%), who had completed some college (31.43%), and reported 180 
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making less than $50,000 annually (33.37%). Most report having never smoked 181 

(61.28%), having exercised at least once in the last month (76.05%), and overall, 182 

reported having very good health (32.93%). Additionally, over 50% of respondents 183 

reported having zero poor mental or physical health days during the last 30 days. Over 184 

80% of the study population did not report participating in binge drinking. Population 185 

demographic characteristics and rates of health risks can be found in Table 1. 186 

The bivariate analysis between the exposure and the outcome showed 187 

individuals who reported high ACE exposure (4+ ACEs) had 0.82 times the odds (95% 188 

CI: 0.72, 0.94) of being diagnosed with cancer compared to those who reported low 189 

ACE exposure (0-3 ACEs) (Table 3). 190 

All races that were not White and non-Hispanic had lower odds of being 191 

diagnosed with cancer, excluding those who were multiracial, as the results were non-192 

significant (Table 3). Individuals under the age of 65 had significantly lower odds of 193 

cancer diagnosis than those 65 or older (Table 3). The higher an individual's education 194 

level, the higher the odds of a cancer diagnosis, but the higher the individual's income, 195 

the lower the odds of a cancer diagnosis (Table 3). However, the results of those who 196 

make $50,000 to $100,000 were non-significant (Table 3). Those who reported binge 197 

drinking had almost 50% lower odds of a cancer diagnosis than those who reported not 198 

engaging in binge drinking (Table 3).  199 

Current and former smokers both had higher odds of cancer diagnosis. However, 200 

the current smoker's odds were non-significant (OR=1.17 [95% CI: 1.00, 1.37]). 201 

Exercise and poor mental health days were associated with lower cancer odds. As self-202 

reported overall health decreased and poor physical health days increased, the odds of 203 

cancer diagnosis increased.  204 

In the final model (Table 3), individuals with high ACE exposure had 1.2 times 205 

the odds (95% CI: 1.03, 1.30) of cancer diagnosis when compared to those who 206 

reported low ACE exposure. Respondents who were female had 24% higher odds 207 

(AOR=1.24, [95% CI: 1.12, 1.38]) than males. Individuals aged 45 to 64 had over 56% 208 

lower odds of receiving a cancer diagnosis, and those aged 18 to 44 had 90% lower 209 

odds than those aged 65 or older. Those who had graduated high school had 1.38 210 

higher odds (95%CI: 1.02, 1.87) of being diagnosed with cancer than those who did not 211 
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graduate high school. Furthermore, college graduates had the highest odds of being 212 

diagnosed with cancer (AOR=1.67, [95% CI: 1.24, 2.24]). Individuals with some college 213 

did not have a significant association with cancer diagnosis in the final model 214 

(AOR=1.30 [95% CI: 0.96, 1.76]). Respondents who reported being a former smoker 215 

had the highest odds of being diagnosed with cancer in both the bivariate model 216 

(OR=1.88, [95% CI: 1.69, 2.08]) and the final model (AOR=1.22, [95% CI: 1.09, 1.36]). 217 

Current smokers did not have any significant association with cancer diagnosis in both 218 

the bivariate analysis and the final model. 219 

When evaluating the respondents' self-reported health statuses, as the overall 220 

health of the respondent declined, the odds of cancer diagnosis increased (Table 3). 221 

Those who reported "excellent" health were the reference group. Individuals who 222 

reported "very good" health (AOR=1.41, [95% CI: 1.15, 1.73]) and "good" health 223 

(AOR=1.76, [95% CI: 1.44, 2.15]) had higher odds of a cancer diagnosis than those who 224 

reported "excellent" health (Table 3). Those who reported "fair" health had 2.17 higher 225 

odds (95% CI: 1.71, 2.75) than those who reported “excellent” health (Table 3). 226 

Individuals who reported "poor" health had the highest odds (AOR=3.46, [95% CI: 2.56, 227 

4.69]) of cancer diagnosis (Table 3). Experiencing 14 or more poor physical health days 228 

in the past 30 days, resulted in 20% higher odds of being diagnosed with cancer than 229 

those who experienced 13 days or less, and 46% higher odds than those who 230 

experienced no poor physical health days (Table 3). Experiencing 13 or less poor 231 

mental health in the past 30 days, resulted in 18% lower odds of cancer diagnosis than 232 

those who experienced zero poor mental health days within the last 30 days (Table 3). 233 

Experiencing 14 or more poor mental health days in the last 30 days did not have a 234 

significant association with cancer diagnosis (Table 3). 235 

Discussion 236 

This study aimed to evaluate the association between Adverse Childhood 237 

Experiences (ACEs) exposure levels and cancer diagnosis using data from the 2022 238 

Behavioral Risk Factor Surveillance System. Experiencing an adverse childhood 239 

experience was correlated with one's likelihood of developing cancer at some point in 240 

their life. The odds of cancer diagnosis were higher among those who reported 241 
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experiencing high ACE exposure compared to those who reported having low ACE 242 

exposure.  243 

High ACE exposure resulted in higher odds of cancer diagnosis, however, there 244 

may not be a direct link between ACEs and cancer, as ACEs tend to lead people to 245 

engage in cancer-causing behaviors such as smoking.9 More research needs to be 246 

conducted regarding the pathways that exist between ACEs and cancer. 247 

White non-Hispanics and those over the age of 65 had the highest odds of 248 

cancer diagnosis, which is consistent with other published data.3 All other races had 249 

lower odds of cancer diagnosis, except for those who were multiracial, whose results 250 

were non-significant. This could be due to individuals who identify as multiracial may be 251 

of White, non-Hispanic race and ethnicity, which may be why the results were non-252 

significant as they were too close to the reference point (White, Non-Hispanic). In the 253 

future, multiracial individuals may need to be evaluated more specifically to better 254 

understand their cancer risk. This study's findings suggest that women have higher 255 

odds of receiving a cancer diagnosis, which contrasts with data published by the 256 

American Cancer Society in 2022.3 According to their reports, men generally exhibit 257 

higher rates of cancer diagnoses than women.3 This inconsistency could be due to 258 

women having more complex patterns of ACE exposure22 and are more likely to report 259 

having ACE exposure than men.23  260 

Higher education levels were associated with higher odds of cancer diagnosis, 261 

while other literature found the opposite to be true.24 Another study found that lower 262 

education level and income were associated with higher odds of an advanced-stage 263 

diagnosis.25 Income was excluded from the final model due to non-significance, but the 264 

literature suggests that lower income correlates with both higher cancer risk and higher 265 

ACE exposure.26 Conversely, one study did find that higher income was not protective 266 

against ACE exposure, suggesting the relationship between income, cancer diagnosis, 267 

and ACE exposure is much more complex.27  268 

Overall health includes both physical and mental health. Exercise was excluded 269 

from the final model due to non-significance, but the American Cancer Society28 and the 270 

National Cancer Institute29 suggest exercising can reduce your risk of cancer diagnosis 271 

and help prevent obesity. One study found that about four to six percent of cancers are 272 
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caused by obesity.30 Additionally, one study found that exercise can help to reduce the 273 

effect of ACEs on depression,31 indicating that exercise may play a role in the pathway 274 

between ACEs and cancer. ACEs and cancer are both linked to poor mental health and 275 

poor physical health, which can result in poorer overall health.13 276 

Strengths and Limitations 277 

One strength of the study is the sample size of the final model (n=54,148). The 278 

main limitation of the analysis is the generalizability of the study. The generalizability of 279 

the study is decreased due to excluding those who did not report their cancer diagnosis 280 

status, as well as only including those who responded to all 13 ACE questions. It would 281 

be better to sum up all the ACEs experienced by each individual and record the ones 282 

they did not respond to as zero or “no”. In doing this it would help to decrease the 283 

number of individuals excluded from the analysis. 284 

Another limitation is the lack of covariates analyzed. Other chronic diseases (i.e., 285 

obesity, diabetes, infectious diseases, and many others) that have been associated with 286 

ACEs and cancer were not included in the model. Additionally, the model did not include 287 

health insurance, geographic location, and other environmental factors, which may 288 

influence the relationship between ACEs and cancer diagnosis. 289 

The BRFSS dataset has limitations that affected the study as well. The first is 290 

that recall and social desirability biases32 might cause underestimation of the self-291 

reported ACEs. Many individuals may not want to re-live or disclose traumatic events, 292 

especially ones from their childhood that they may have suppressed or forgotten. 293 

Additionally, the ACEs module questions may not be representative of the severity of 294 

the ACEs, or the frequency in which they may have occurred. Indicating they can be 295 

experienced differently by different people, especially when considering demographic, 296 

geographic, or cultural differences that may be present. 297 

Lastly, cancer is a broad and in-depth medical diagnosis that varies drastically on 298 

a case-to-case basis. Generalizing cancer into a dichotomous variable is not 299 

representative of the reality of the situation and may result in misrepresented results. 300 

Similarly, adverse childhood experiences vary in severity, as well as one's ability to 301 

handle stress. While categorizing these variables aids in the statistical analysis, a more 302 
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in-depth and detailed analysis of ACEs and cancer is required to understand their 303 

relationship further.  304 

Public Health Importance 305 

Adverse childhood experiences are associated with many negative health 306 

outcomes, including cancer. However, the research evaluating the pathways that exist 307 

between ACEs and cancer is limited. As a result of this study, it was found that high 308 

ACE exposure is associated with increased odds of a cancer diagnosis. Additionally, it 309 

evaluated whether certain social behaviors, such as smoking, and self-reported health 310 

statuses, such as poor mental health, play a role in this association.  311 

This study did not aim to address or validate any gaps found in the literature 312 

regarding ACEs and cancer, however, it did validate the correlation between ACEs and 313 

cancer. The validation this study provides helps ensure findings in other literature are 314 

reliable and consistent, strengthening the scientific evidence and solidifying the 315 

foundation for future research or decision-making. The results of this study indicate 316 

further public health interventions need to be implemented to reduce ACE exposure, 317 

which may potentially reduce cancer risk.  318 

Furthermore, more studies need to be done to evaluate the biological pathways 319 

that may exist between ACE exposure and cancer diagnosis, including epigenetic and 320 

environmental transmissions. Evaluating these pathways will help to fill gaps found in 321 

the literature surrounding the ACE-cancer relationship. A longitudinal study following a 322 

birth cohort throughout life would be beneficial in understanding the role ACEs play in 323 

cancer diagnosis, as well as other diseases and behaviors.   324 
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 325 
Table 1 – Demographic Characteristics of the Study Population: Behavioral Risk Factor Surveillance System, 2022 (n = 58,127) 

Variables n Adjusted % 

Cancer Diagnosis   

  Yes 7 291 9.40 

  No 50 511 90.60 

Adverse Childhood Experience(s)   

  Low Exposure 47 160 77.65 

  High Exposure 10 967 22.35 

 Sex   

  Male 26 867 48.23 

  Female 31 260 51.77 

Race/Ethnicity   

  White, Non-Hispanic 46 330 65.35 

  Black, Non-Hispanic 3 269 10.40 

  Other, Non-Hispanic 2 336 5.41 

  Multiracial 1 094 3.44 

  Hispanic 3 733 15.40 

Age   

  18-44 15 611 41.58 

  45-65 19 267 32.26 

  65+ 23 249 26.16 

Education   

  Did not graduate High School 3 042 9.80 

  High School Graduate 14 768 27.91 

  Some College 16 830 31.43 

  College Graduate 23 328 30.87 

Income   

  <$50,00 20 380 33.37 

  $50,00-<$100,000 15 622 25.25 

  $100,000+ 12 329 23.36 

  Not Reported 9 796 18.01 

Smoking Status   

  Current Smoker 7 559 12.90 

  Former Smoker 16 546 25.82 

  Never Smoked 33 689 61.28 

Binge Drinking   

  Yes 8 236 16.35 

  No 48 838 83.65 

General Health   

  Excellent 8 696 16.87 

  Very Good 19 559 32.93 

  Good 18 969 32.26 

  Fair 8 165 13.83 

  Poor 2 620 4.10 

Poor Mental Health   

  0 days 35 377 56.98 

  1-13 days 14 058 27.05 

  14+ days 7 703 15.97 

Poor Physical Health   

  0 days 34 815 61.20 

  1-13 days 14 169 25.47 

  14+ days 7 888 13.33 

Exercise   

  Yes 43 421 76.05 

  No 14 611 23.95 

Note. n = number of respondents 

 326 

  327 
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Table 2 – Crude Relationship between Cancer Diagnosis and Adverse Childhood Experiences and all Covariates Among the Study Population: 

Behavioral Risk Factor Surveillance System, 2022 (n = 58,127) 

  Cancer Diagnosis 

(n=7,291 

 No Cancer Diagnosis 

(n=50,511) 

  

p-value 

Variable  n Adjusted %  n Adjusted %   

Adverse Childhood Experience(s)         

  Low Exposure  6 200 80.61  40 695 77.34  0.0035 

  High Exposure  1 091 19.39  9 816 22.66  

Sex         

  Male  3 167  42.32  23 527 48.71  <.0001 

  Female  4 124 57.68  26 984 51.29  

Race/Ethnicity         

  White, Non-Hispanic  6 490 82.40  39 564 63.59  <.0001 

  Black, Non-Hispanic  205 5.32  3 053 10.94  

  Other, Non-Hispanic  157 2.11  2 170 5.77  

  Multiracial  112 3.10  978 3.41  

  Hispanic  200 7.08  3 524 16.30  

Age         

  18-44  337 8.69  15 232 45.04  <.0001 

  45-65  1 912 33.00  17 269 32.18  

  65+  5 042 58.31  18 010 22.77  

Education         

  Did not graduate High School  304 7.42  2 715 10.02  0.0113 

  High School Graduate  1 812 28.64  12 871 27.90  

  Some College  2 159 31.03  14 578 31.37  

  College Graduate  2 999 32.91  20 207 30.71  

Income         

  <$50,00  2 774 36.42  17 470 32.95  0.0099 

  $50,00-<$100,000  1 867 24.91  13 684 25. 34  

  $100,000+  1 345 20.87  10 945 23.68  

  Not Reported  1 305 17.80  8 412 18.03  

Smoking Status         

  Current Smoker  813 12.19  29 844 12.91  <.0001 

  Former Smoker  2 744 37.33  13 692 24.63  

  Never Smoked  3 699 50.48  6 684 62.46  

Binge Drinking         

  Yes  554 9.46  7 646 17.05  <.0001 

  No  6 622 90.54  41 933 82.95  

General Health         

  Excellent  583 8.56  8 804 17.80  <.0001 

  Very Good  2 030 28.66  17 441 33.41  

  Good  2 517 33.21  16 350 32.22  

  Fair  1 452 19.15  6 646 13.13  

  Poor  681 10.42  1 902 3.43  

Poor Mental Health         

  0 days  4 781 64.36  30 414 56.19  <.0001 

  1-13 days  1 502 20.97  12 487 27.76  

  14+ days  873 14.66  6 769 16.05  

Poor Physical Health         

  0 days  1 558 23.33  6 243 12.22  <.0001 

  1-13 days  1 792 25.41  12 295 25.41  

  14+ days  3 751 51.00  30 919 62.37  

Exercise         

  Yes  5 102 69.26  38 113 76.78  <.0001 

  No  2 175 30.74  12 320 23.22  

Note. ACE = Adverse Childhood Experiences Module; n = number of respondents.  
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 329 
Table 3 – Crude and Adjusted Odds Ratios of Cancer Diagnosis in Study Population: Behavioral Risk Factor Surveillance 

System, 2022 (n = 58,127) 

 

Variables 

 Crude Odds Ratio (95% CI) 

(n = 58,127) 

 Adjusted Odds Ratio (95% CI) 

(n = 54,148) 

Adverse Childhood Experience(s)     

  Low Exposure  Reference  Reference 

  High Exposure  0.82 (0.72, 0.94)  1.20 (1.03, 1.39) 

Sex     

  Male  Reference  Reference 

  Female  1.29 (1.17, 1.43)  1.24 (1.12, 1.38) 

Race/Ethnicity     

  White, Non-Hispanic  Reference  Reference 

  Black, Non-Hispanic  0.38 (0.29, 0.49)  0.46 (0.35, 0.60) 

  Other, Non-Hispanic  0.28 (0.20, 0.41)  0.45 (0.30, 0.66) 

  Multiracial  0.70 (0.48, 1.03)  0.96 (0.64, 1.44) 

  Hispanic  0.34 (0.26, 0.44)  0.53 (0.39, 0.72) 

Age     

  18-44  0.08 (0.06, 0.09)  0.10 (0.08, 0.13) 

  45-65  0.40 (0.36, 0.45)  0.44 (0.39, 0.50) 

  65+  Reference  Reference 

Education     

  Did not graduate High School  Reference  Reference 

  High School Graduate  1.39 (1.06, 1.81)  1.38 (1.02, 1.87) 

  Some College  1.34 (1.03, 1.74)  1.30 (0.96, 1.76) 

  College Graduate  1.45 (1.12, 1.87)  1.67 (1.24, 2.24) 

Income     

  <$50,00  Reference  Reference 

  $50,00-<$100,000  0.89 (0.79, 1.01)  N/A 

  $100,000+  0.80 (0.70, 0.91)  N/A 

  Not Reported  0.89 (0.77, 1.04)  N/A 

Smoking Status     

  Current Smoker  1.17 (1.00, 1.37)  1.08 (0.90, 1.29) 

  Former Smoker  1.88 (1.69, 2.08)  1.22 (1.09, 1.36) 

  Never Smoked  Reference  Reference 

Binge Drinking     

  Yes  0.51 (0.43, 0.60)  N/A 

  No  Reference  Reference 

General Health     

  Excellent  Reference  Reference 

  Very Good  1.78 (1.47, 2.16)  1.41 (1.15, 1.73) 

  Good  2.14 (1.78, 2.58)  1.76 (1.44, 2.15) 

  Fair  3.03 (2.49, 3.70)  2.17 (1.71, 2.75) 

  Poor  6.32 (4.98, 8.02)  3.46 (2.56, 4.69) 

Poor Mental Health     

  0 days  Reference  Reference 

  1-13 days  0.66 (0.59, 0.74)  0.82 (0.72, 0.94) 

  14+ days  0.80 (0.68, 0.93)  0.84 (0.69, 1.01) 

Poor Physical Health     

  0 days  Reference  Reference 

  1-13 days  1.24 (1.09, 1.40)  1.26 (1.10, 1.45) 

  14+ days  2.34 (2.05, 2.66)  1.46 (1.22, 1.74) 

Exercise     

  Yes  0.68 (0.61, 0.76)  N/A 

  No  Reference  Reference 

Note. CI = Confidence Interval. Bold values are significant. 

*N/A = indicates variables that were not included in the final model via backward stepwise deletion 

 330 

  331 



 15 

References 332 

1. Centers for Disease Control and Prevention. (2019). Leading Cancer Cases and 333 

Deaths. Retrieved from https://www.cdc.gov/cancer/dataviz 334 

2. World Health Organization: WHO. Cancer. https://www.who.int/health-335 

topics/cancer#tab=tab_1. Published July 12, 2019. 336 

3. Cancer Facts & Figures 2022. American Cancer Society. 337 

https://www.cancer.org/research/cancer-facts-statistics/all-cancer-facts-338 

figures/cancer-facts-figures-2022.html. 339 

4. Cancer Disparities. National Cancer Institute. https://www.cancer.gov/about-340 

cancer/understanding/disparities. Published March 28, 2022. 341 

5. Felitti VJ, Anda RF, Nordenberg D, et al. Relationship of childhood abuse and 342 

household dysfunction to many of the leading causes of death in adults. 343 

American Journal of Preventive Medicine. 1998;14(4):245-258. 344 

doi:10.1016/s0749-3797(98)00017-8 345 

6. Gupta S. First-time exploration of adverse childhood experiences among adults 346 

in Delaware using BRFSS data: A cross-sectional study. Public Health in 347 

Practice. 2022;3:100233. doi:10.1016/j.puhip.2022.100233 348 

7. Brown MJ, Thacker LR, Cohen SA. Association between Adverse Childhood 349 

Experiences and Diagnosis of Cancer. PLOS ONE. 2013;8(6):e65524. 350 

doi:10.1371/journal.pone.0065524 351 

8. Ports KA, Holman DM, Guinn AS, et al. Adverse childhood experiences and the 352 

presence of cancer risk factors in adulthood: A scoping review of the literature 353 

from 2005 to 2015. Journal of Pediatric Nursing. 2019;44:81-96. 354 

doi:10.1016/j.pedn.2018.10.009 355 

9. Brown DW, Anda RF, Felitti VJ, et al. Adverse childhood experiences are 356 

associated with the risk of lung cancer: a prospective cohort study. BMC Public 357 

Health. 2010;10(1). doi:10.1186/1471-2458-10-20 358 

10. Steel JL, Antoni M, Pathak R, et al. Adverse childhood experiences (ACEs), cell-359 

mediated immunity, and survival in the context of cancer. Brain Behavior and 360 

Immunity. 2020;88:566-572. doi:10.1016/j.bbi.2020.04.050 361 

https://www.cdc.gov/cancer/dataviz


 16 

11. Crouch E, Radcliff E, Strompolis M, Wilson A. Adverse Childhood Experiences 362 

(ACEs) and Alcohol Abuse among South Carolina Adults. Substance Use & 363 

Misuse. 2017;53(7):1212-1220. doi:10.1080/10826084.2017.1400568 364 

12. Alcohol and Cancer | CDC. https://www.cdc.gov/cancer/alcohol/index.htm. 365 

13. Tzouvara V, Kupdere P, Wilson K, Matthews L, Simpson A, Foye U. Adverse 366 

childhood experiences, mental health, and social functioning: A scoping review of 367 

the literature. Child Abuse & Neglect. 2023;139:106092. 368 

doi:10.1016/j.chiabu.2023.106092 369 

14. Monnat SM, Chandler RF. Long-Term physical health consequences of adverse 370 

childhood experiences. Sociological Quarterly. 2015;56(4):723-752. 371 

doi:10.1111/tsq.12107 372 

15. Lang J, McKie J, Smith H, et al. Adverse childhood experiences, epigenetics and 373 

telomere length variation in childhood and beyond: a systematic review of the 374 

literature. European Child & Adolescent Psychiatry. 2019;29(10):1329-1338. 375 

doi:10.1007/s00787-019-01329-1 376 

16. Holman DM, Ports KA, Buchanan N, et al. The Association between adverse 377 

childhood experiences and risk of cancer in Adulthood: A Systematic Review of 378 

the literature. Pediatrics. 2016;138(Supplement_1):S81-S91. 379 

doi:10.1542/peds.2015-4268l 380 

17. Adverse Childhood Experiences (ACEs) and the Development of Human 381 

Papilloma Virus (HPV) Related Cancers. Annals of Family Medicine. 382 

18. CDC - 2022 BRFSS Survey Data and Documentation. 383 

https://www.cdc.gov/brfss/annual_data/annual_2022.html. 384 

19. CDC - BRFSS - 2022 BRFSS Modules used by category. 385 

https://www.cdc.gov/brfss/questionnaires/modules/category2022.htm. 386 

20. McTiernan A, Friedenreich CM, Katzmarzyk PT, et al. Physical activity in Cancer 387 

Prevention and Survival: A Systematic review. Medicine and Science in Sports 388 

and Exercise. 2019;51(6):1252-1261. doi:10.1249/mss.0000000000001937 389 

21. Matthews CE, Moore SC, Arem H, et al. Amount and intensity of Leisure-Time 390 

physical activity and lower cancer risk. Journal of Clinical Oncology. 391 

2020;38(7):686-697. doi:10.1200/jco.19.02407 392 

https://www.cdc.gov/cancer/alcohol/index.htm
https://www.cdc.gov/brfss/questionnaires/modules/category2022.htm


 17 

22. Haahr-Pedersen I, Perera C, Hyland P, et al. Females have more complex 393 

patterns of childhood adversity: implications for mental, social, and emotional 394 

outcomes in adulthood. European Journal of Psychotraumatology. 2020;11(1). 395 

doi:10.1080/20008198.2019.1708618 396 

23. Swedo EA, Aslam M, Dahlberg LL, et al. Prevalence of adverse childhood 397 

experiences among U.S. adults — Behavioral Risk Factor Surveillance System, 398 

2011–2020. Morbidity and Mortality Weekly Report. 2023;72(26):707-715. 399 

doi:10.15585/mmwr.mm7226a2 400 

24. Houtepen LC, Heron J, Suderman M, Fraser A, Chittleborough CR, Howe LD. 401 

Associations of adverse childhood experiences with educational attainment and 402 

adolescent health and the role of family and socioeconomic factors: A 403 

prospective cohort study in the UK. PLOS Medicine. 2020;17(3):e1003031. 404 

doi:10.1371/journal.pmed.1003031 405 

25. Gupta A, Omeogu C, Islam JY, Joshi A, Akinyemiju T. Association of area‐level 406 

socioeconomic status and non–small cell lung cancer stage by race/ethnicity and 407 

health care–level factors: Analysis of the National Cancer Database. Cancer. 408 

2022;128(16):3099-3108. doi:10.1002/cncr.34327 409 

26. Harter C, Harter JFR. The link between adverse childhood experiences and 410 

financial security in adulthood. Journal of Family and Economic Issues. 411 

2021;43(4):832-842. doi:10.1007/s10834-021-09796-y 412 

27. Halfon N, Larson K, Son J, Lu M, Bethell C. Income Inequality and the 413 

Differential Effect of Adverse Childhood Experiences in US Children. Academic 414 

Pediatrics. 2017;17(7S):S70-S78. doi:10.1016/j.acap.2016.11.007 415 

28. How exercise can lower cancer risk. American Cancer Society. 416 

https://www.cancer.org/cancer/latest-news/how-exercise-can-lower-cancer-risk. 417 

Published February 19, 2020. 418 

29. Physical activity and cancer fact sheet. National Cancer Institute. 419 

https://www.cancer.gov/about-cancer/causes-prevention/risk/obesity/physical-420 

activity-fact-sheet. Published February 10, 2020. 421 



 18 

30. Pati S, Irfan W, Jameel AT, Ahmed S, Shahid R. Obesity and Cancer: A Current 422 

overview of epidemiology, pathogenesis, outcomes, and management. Cancers. 423 

2023;15(2):485. doi:10.3390/cancers15020485 424 

31. Royer MF, Wharton C. Physical activity mitigates the link between adverse 425 

childhood experiences and depression among U.S. adults. PLOS ONE. 426 

2022;17(10):e0275185. doi:10.1371/journal.pone.0275185 427 

32. Latkin CA, Edwards C, Davey‐Rothwell M, Tobin KE. The relationship between 428 

social desirability bias and self-reports of health, substance use, and social 429 

network factors among urban substance users in Baltimore, Maryland. Addictive 430 

Behaviors. 2017;73:133-136. doi:10.1016/j.addbeh.2017.05.005 431 


	A Cross-sectional Analysis of Adverse Childhood Experience Exposure on Cancer Diagnosis Utilizing the 2022 Behavioral Risk Factor Surveillance Survey Data
	Recommended Citation

	tmp.1702151250.pdf.hQiKp

