
The Association between Hypertension and Race/Ethnicity 
among Breast Cancer Survivors

Michelle S. Williams1,2, Bettina M. Beech1,3, Derek M. Griffith3,4, Roland J. Thorpe Jr.3,5

1Department of Population Health Science, University of Mississippi Medical Center, Jackson, MS

2Cancer Institute, University of Mississippi Medical Center, Jackson, MS

3Myrlie Evers-Williams Institute for the Elimination of Health Disparities, University of Mississippi 
Medical Center, Jackson, MS

4Center for Medicine, Health and Society and Center for Research on Men’s Health, Vanderbilt 
University, Nashville, TN

5Hopkins Center for Health Disparities Solutions, Johns Hopkins Bloomberg School of Public 
Health, Baltimore, MD

Abstract

Purpose—Hypertension is a significant, modifiable risk factor for cardiovascular disease (CVD). 

African American women who are diagnosed with early stage breast cancer have a significantly 

higher risk of premature death due to CVD. The purpose of this study was to examine the 

association between hypertension and race/ethnicity among breast cancer survivors using data 

from the National Health and Nutrition Examination Surveys 1999 – 2014.

Methods—Non-Hispanic African American and non-Hispanic White women who were 

diagnosed with breast cancer were identified. Hypertension was defined as taking medication to 

treat hypertension, having a systolic blood pressure ≥140, or a diastolic blood pressure ≥90. 

Modified Poisson regression was performed to estimate the prevalence ratios (PR) and 

corresponding 95% confidence intervals (CI) for race/ethnicity as it relates to hypertension 

controlling for potential confounders.

Results—Of the 524 breast cancer survivors included in our study, 107 (20.4%) were African 

American and 417 (80.0%) were White. After adjusting for age, marital status, education, annual 

household income, health insurance, smoking and drinking status, physical inactivity, obesity, and 
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diabetes, African American breast cancer survivors had a 30% higher prevalence of hypertension 

(PR=1.30 [95% CI: 1.11–1.52]) than White breast cancer survivors.

Conclusions—These results indicate that African American breast cancer survivors have a 

significantly higher risk of CVD due to hypertension even after controlling for other comorbid 

conditions such as diabetes and obesity.
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Introduction

African American women who are diagnosed with breast cancer are 42% more likely to die 

than their non-Hispanic White counterparts due in part to the greater number of comorbid 

chronic conditions among African American breast cancer survivors [1, 2] [3, 4, 1, 5–7]. 

African American women who are diagnosed with ductal carcinoma in situ (DCIS) are 

significantly more likely to die at earlier ages from CVD than from breast cancer [8, 3, 9, 

10]. Data from the Surveillance, Epidemiology, and End Results Program of the National 

Cancer Institute show that the risk of death from cardiovascular disease (CVD) among 

African American breast cancer survivors is excessively higher than that of their White 

counter parts (Hazard Ratio 6.43, CI: 3.61–11.45) [3]. The American Heart Association 

(AHA) has published a scientific statement regarding CVD mortality among breast cancer 

survivors which highlights the elevated risk of CVD morbidity and mortality among African 

American breast cancer survivors [11].

The short-term and long-term cardiotoxic effects of chemotherapy and radiation may 

contribute to the excess CVD mortality among breast cancer survivors [12, 13]. However, 

hypertension and other modifiable CVD risk factors may moderate the cardiotoxic effects of 

cancer therapy [14, 11]. Identifying modifiable risks for CVD may enable oncologists to 

predict cardiotoxicity in breast cancer survivors before they prescribe treatments [12, 13, 11, 

14].

However, there is a lack of studies aimed at investigating modifiable factors that contribute 

to the excess CVD mortality among African American breast cancer survivors. Hypertension 

is the leading modifiable risk factor for CVDs, including, ischemic heart disease, heart 

failure, atrial fibrillation, stroke, and hypertensive disease [15, 16]. Breast cancer and 

hypertension have common risk factors including overweight and obesity, physical 

inactivity, smoking, excess alcohol consumption, and poor dietary habits [17]. Therefore, 

determining the prevalence of hypertension among breast cancer survivors is an important 

step towards identifying population-specific risk factors that contribute to excess avoid CVD 

deaths among breast cancer survivors.

The purpose of this study was to examine the association between hypertension and race/

ethnicity among breast cancer survivors using the data from the 1999 – 2014 National 

Health and Nutrition Examination Surveys (NHANES) to determine if disparities in the 

prevalence of hypertension exist between African American and White breast cancer 
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survivors. We hypothesized that African American breast cancer survivors would have a 

higher prevalence of hypertension than White breast cancer survivors.

Methods

Design, setting and participant selection

The NHANES is an annual assessment of the health, functional, and nutritional status of a 

probability sample of non-institutionalized individuals living in the US [18]. Some 

subgroups of the US population, such as racial and ethnic minorities, and low income 

Whites, are oversampled to ensure the statistics are reliable [18]. Demographic, 

socioeconomic, diet, and health-related data was collected during in-home interviews [18]. 

Medical, dental, and physiological assessments were conducted in mobile examination 

centers [18]. Data from eight 2-year cycles of the NHANES (1999 – 2014) were used in this 

study. The NHANES protocol was reviewed and approved by the National Center for Health 

Statistics Research Ethics Review Board [18]. All NHANES participants provided signed 

informed consent. Non-Hispanic African American and non-Hispanic White women 

between the ages of 18 to 85 who reported having been diagnosed with breast cancer were 

selected for inclusion in this study.

Hypertension

Hypertension was defined according to the guidelines from the Joint National Committee on 

Prevention, Detection, Evaluation, and Treatment of High Blood Pressure that were used 

between 1999 – 2014 [19, 20]. The mean systolic and diastolic blood pressures were 

calculated for each participant. Participants were categorized as having hypertension if they 

were taking medication to control their blood pressure, their mean systolic blood pressure 

was ≥140, or their mean diastolic blood pressure was ≥ 90.

Race/Ethnicity

Race/Ethnicity was our main independent variable. For the NHANES, race/ethnicity was 

coded as Mexican American, Other Hispanic, non-Hispanic White, non-Hispanic Black, or 

other non-Hispanic race including non-Hispanic multiracial. For this study we selected 

women who self-identified as non-Hispanic Black and non-Hispanic White due to the fact 

that these groups have the highest breast cancer incidence rates in the US.

Health related variables

Health insurance was operationalized as a dichotomous variable, participants who reported 

having any form of health insurance were categorized affirmatively. Participants who 

reported that they had not smoked at least 100 cigarettes in their lifetime were categorized as 

“never smoker.” Participants who reported that at the time of the survey they smoked every 

day or some days were categorized as “current smoker.” Participants who smoked at least 

100 cigarettes in their lifetime, but were not current smokers were categorized as “former 

smokers.” Participants were categorized as a “non-drinker” if they had not consumed at least 

12 alcoholic beverages in their lifetime. Participants were categorized as “current drinker” if 

they had reported having drank at least 1 alcoholic beverage in the last 12 months. 

Participants were categorized as “former drinkers” if they reported the consumption of at 
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least 12 alcoholic beverages in their lifetime, but had not drank any alcoholic beverages 

within the last 12 months. Physically inactive is a dichotomous variable. The questions used 

to assess physical activity were changed between the 2006 and 2007 NHANES cycles. 

Therefore, participants in the 1999 – 2006 NHANES were categorized as physically inactive 

if they reported not engaging in moderate or vigorous sports, fitness, or recreational 

activities for at least 10 minutes continuously in the past 30 days. Participants in the 2007 – 

2014 NHANES were classified as physically inactive if they reported not engaging in 

vigorous or moderate sports, fitness, or recreational activities for 10 minutes continuously in 

a typical week. Obesity is a dichotomous variable. Participants were classified as having 

obesity if their BMI was ≥ 30. Participants were classified as having diabetes if they reported 

taking medication to control their blood sugar or they reported that they had been diagnosed 

with diabetes.

Demographic variables

A cancer survivor is defined as someone who has been diagnosed with cancer without regard 

to the time since diagnosis [21]. Participants were categorized as breast cancer survivors if 

they self-reported that they had been diagnosed with breast cancer. Marital status is a 

dichotomous variable, with participants being categorized as “married” or “not married.” 

Education level was categorized according to the highest grade or level of school completed, 

or the highest degree the participant earned. Categories for educational level were “less than 

high school graduate,” “high school graduate/GED,” and “more than high school graduate.” 

Annual household income was categorized as “$34,999 or less,” $35,000 to $74,999,” or 

“$75,000 and over.”

Analytic Methods

The distribution of demographic and health-related characteristics of African-American and 

White breast cancer survivors aged 18 and older in NHANES 1999–2014 was calculated 

using the adjusted Wald test for continuous variables and Pearson Chi-square with a Rao-

Scott correction for categorical variables, respectively. The prevalence of hypertension in the 

sample was greater than 10%. Therefore, we conducted a modified Poisson regression with 

robust standard errors to estimate prevalence ratios (PR) and corresponding 95% confidence 

intervals for the relationship between hypertension and race among breast cancer survivors 

[22, 23]. Three progressively more complex models were specified. Model 1 adjusted for 

age; model 2 adjusted for variables in model 1 plus marital status, education, and income; 

and model 3 included the variables in model 2 plus health insurance, smoking status, 

drinking status, physical inactivity, obesity, diabetes and hypertension. For all analyses, p-

values less than or equal to 0.05 were considered statistically significant. All statistical tests 

were two-sided. All statistical analyses were completed using STATA statistical software, 

Version 14.

Results

The distribution of the demographic and health-related characteristics of breast cancer 

survivors for the total sample and by race is displayed in Table 1. Of the 524 breast cancer 

survivors, 20.4% were African American. The mean age of the total sample was 65.9±0.8 
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years. The majority of the breast cancer survivors reported: being married, being more than a 

high school graduate, having insurance, being a current drinker, being physically inactive, 

and having hypertension. Less than half of the participants reported having an annual 

household income less than $34,999, being a current smoker, having obesity, or having 

diabetes. When examining the factors by race, there were no significant differences between 

African American and White breast cancer survivors as it relates to education, health 

insurance, or smoking status. However, African American breast cancer survivors were less 

likely to be married, a current drinker, and physically inactive compared to White breast 

cancer survivors. African American breast cancer survivors also were more likely to have an 

annual household income of less than $35,000, and have obesity, diabetes or hypertension 

than White breast cancer survivors.

Adjusted prevalence ratios for the relationship between race and hypertension among 

African American and White breast cancer survivors are shown in Table 2. In model 1, 

which was adjusted for age, African American breast cancer survivors had a 52% (PR=1.52 

[95% CI: 1.32–1.75]) higher prevalence of hypertension than White breast cancer survivors. 

When accounting for demographic variables in model 2, African American breast cancer 

survivors had a 42% (PR=1.42 [95% CI: 1.22–1.66]) higher prevalence of hypertension 

relative to White breast cancer survivors. In model 3, which a for age, demographics, and 

health related characteristics, the fully-adjusted prevalence of hypertension was 30% 

(PR=1.30 [95% CI: 1.11–1.52]) higher among African American breast cancer survivors 

compared to White breast cancer survivors.

Discussion

The purpose of our study was to examine the association between hypertension, a significant 

CVD risk factor, and race/ethnicity among breast cancer survivors. We found that the 

prevalence of hypertension among breast cancer survivors in NHANES 1999 – 2014 was 

30% higher for African American women than White women after adjusting for 

demographic and health-related factors. Although the percentage of African American breast 

cancer survivors who were physically inactive or current smokers, was lower than White 

breast cancer survivors, a significantly higher percentage of African American breast cancer 

survivors had obesity and/or diabetes. African American breast cancer survivors with obesity 

or with both obesity and diabetes had the highest prevalence of hypertension, 25% and 37%, 

respectively, yet it is noteworthy that they had lower rates of physical inactivity and current 

smoking rates than their White counterparts. This suggests that focusing on changing 

activity levels and promoting smoking cessation may not be the primary intervention targets 

to reduce African American breast cancer survivors’ rates of hypertension. There is a need to 

evaluate modifiable CVD risk factors among African American breast cancer survivors in 

order to identify those which have the greatest effect on CVD risk.

The incidence of breast cancer has increased by 0.04% per year among African American 

women over the last 10 years of available data [24, 14, 5]. Because studies have consistently 

found that CVD death rates are significantly higher than breast-cancer specific death rates 

for postmenopausal African American women who are diagnosed with early-stage, estrogen-

receptor positive breast cancer, there is a critical need to reduce gaps in the care of African 
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American breast cancer survivors who have or who are at high-risk of developing CVD [10, 

3, 12, 11]. Identifying modifiable risk factors that contribute to excess CVD mortality 

among African American breast cancer survivors is extremely important, especially among 

women who have undergone cardiotoxic cancer treatments [25, 26]. The incorporation of 

CVD risk evaluation, and subsequently, population-specific CVD prevention interventions 

into the survivorship care plans for African American breast cancer survivors is needed to 

reduce CVD mortality in this population [11, 27, 28, 14].

Currently, there is very little published research that is focused on hypertension and CVD 

among African American breast cancer survivors. Therefore, our study will make a 

significant contribution to the growing body of literature regarding the intersection of CVD 

and cancer survivorship. A strength of our study is the inclusion of several demographic and 

health-related CVD risk factors in our analysis. However, because we used cross-sectional 

data from the NHANES our study is not without limitations. We were limited to the data 

collected during the NHANES interviews and assessments. This resulted in a small sample 

size for African American breast cancers survivors. In addition, we were unable to identify 

additional factors that may be associated the participants’ risk of hypertension, such as the 

stage of cancer diagnosis, and the estrogen receptor, progesterone receptor, and human 

epidermal growth factor receptor 2 status of their tumors. Recall bias and social desirability 

bias may have affected the responses of some participants. In addition, our sample of 

African American breast cancer survivors was smaller than that of their White counterparts.

Conclusion

We examined the association between hypertension, and race/ethnicity among breast cancer 

survivors, due to the elevated CVD mortality rate among breast cancer survivors. In our 

study using data from NHANES 1999–2014, we showed that the prevalence of hypertension 

is significantly higher among African American breast cancer survivors than White breast 

cancer survivors. The higher prevalence of hypertension may contribute to the difference in 

CVD outcomes between African American and White breast cancer survivors. Given the 

steady increase in the incidence of breast cancer among African American women, greater 

attention should be focused understanding the underlying modifiable risk factors that drive 

breast cancer mortality disparities [29, 5]. Factoring modifiable CVD risk factors into the 

treatment and survivorship care plans of African American breast cancer survivors may help 

to reduce premature CVD morality in this population.

Acknowledgments

Funding: Dr. Thorpe is supported by the National Institute on Minority Health and Health Disparities 
(U54MD000214) and Dr. Bettina Beech is supported by the National Heart, Lung, and Blood Institute 
(1R25HL126145-01).

References

1. DeSantis CE, Lin CC, Mariotto AB, Siegel RL, Stein KD, Kramer JL et al. Cancer treatment and 
survivorship statistics, 2014. CA: A Cancer Journal for Clinicians. 2014;64:252–71. doi:10.3322/
caac.21235. [PubMed: 24890451] 

Williams et al. Page 6

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2021 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



2. Siegel R, Ma J, Zou Z, Jemal A. Cancer statistics, 2014. CA: a cancer journal for clinicians. 
2014;64:9–29. doi:10.3322/caac.21208. [PubMed: 24399786] 

3. Berkman A, FC B, Ades PA, Dickey S, Higgins ST, Trentham-Dietz A et al. Racial differences in 
breast cancer, cardiovascular disease, and all-cause mortality among women with ductal carcinoma 
in situ of the breast. Breast Cancer Res Treat. 2014;148(2):407–13. doi:10.1007/
s10549-014-3168-3. [PubMed: 25326349] 

4. DeSantis CE, Fedewa SA, Goding Sauer A, Kramer JL, Smith RA, Jemal A. Breast cancer statistics, 
2015: Convergence of incidence rates between black and white women. CA: A Cancer Journal for 
Clinicians. 2016;66:31–42. doi:10.3322/caac.21320. [PubMed: 26513636] 

5. DeSantis CE, Ma J, Goding Sauer A, Newman LA, Jemal A. Breast cancer statistics, 2017, racial 
disparity in mortality by state. CA Cancer J Clin. 2017;67(6):439–48. doi:10.3322/caac.21412. 
[PubMed: 28972651] 

6. Howlader N, Noone AM, Krapcho M, Miller D, Bishop K, Altekruse S et al. SEER Cancer Statistics 
Review, 1975–2013. Besthesda, MD: National Cancer Institute 2016 2016.

7. Kohler BA, Sherman RL, Howlader N, Jemal A, Ryerson AB, Henry KA et al. Annual Report to the 
Nation on the Status of Cancer, 1975–2011, Featuring Incidence of Breast Cancer Subtypes by 
Race/Ethnicity, Poverty, and State. JNCI Journal of the National Cancer Institute. 2015;107. 
doi:10.1093/jnci/djv048.

8. Patnaik JL, Byers T, DiGuiseppi C, Dabelea D, Denberg TD. Cardiovascular disease competes with 
breast cancer as the leading cause of death for older females diagnosed with breast cancer: a 
retrospective cohort study. Breast Cancer Research : BCR. 2011;13:R64. doi:10.1186/bcr2901. 
[PubMed: 21689398] 

9. Schonberg MA, Marcantonio ER, Ngo L, Li D, Silliman RA, McCarthy EP. Causes of death and 
relative survival of older women after a breast cancer diagnosis. J Clin Oncol. 2011;29(12):1570–7. 
doi:10.1200/JCO.2010.33.0472. [PubMed: 21402602] 

10. Bradshaw PT, Stevens J, Khankari N, Teitelbaum SL, Neugut AI, Gammon MD. Cardiovascular 
Disease Mortality Among Breast Cancer Survivors. Epidemiology. 2016;27(1):6–13. doi:10.1097/
EDE.0000000000000394. [PubMed: 26414938] 

11. Mehta LS, Watson KE, Barac A, Beckie TM, Bittner V, Cruz-Flores S et al. Cardiovascular 
Disease and Breast Cancer: Where These Entities Intersect: A Scientific Statement From the 
American Heart Association. Circulation. 2018. doi:10.1161/CIR.0000000000000556.

12. Gernaat SAM, Ho PJ, Rijnberg N, Emaus MJ, Baak LM, Hartman M et al. Risk of death from 
cardiovascular disease following breast cancer: a systematic review. Breast Cancer Res Treat. 
2017;164(3):537–55. doi:10.1007/s10549-017-4282-9. [PubMed: 28503723] 

13. Hasan S, Dinh K, Lombardo F, Kark J. Doxorubicin cardiotoxicity in African Americans. J Natl 
Med Assoc. 2004;96(2):196–9. [PubMed: 14977278] 

14. Singla A, Kumar G, Bardia A. Personalizing cardiovascular disease prevention among breast 
cancer survivors. Curr Opin Cardiol. 2012;27(5):515–24. doi:10.1097/HCO.0b013e3283570040. 
[PubMed: 22874128] 

15. Arnett DK, Goodman RA, Halperin JL, Anderson JL, Parekh AK, Zoghbi WA. AHA/ACC/HHS 
strategies to enhance application of clinical practice guidelines in patients with cardiovascular 
disease and comorbid conditions: from the American Heart Association, American College of 
Cardiology, and US Department of Health and Human Services. Circulation. 2014;130(18):1662–
7. doi:10.1161/CIR.0000000000000128. [PubMed: 25212466] 

16. Medicine Io. In: Fuster V, Kelly BB, editors. Promoting Cardiovascular Health in the Developing 
World: A Critical Challenge to Achieve Global Health. The National Academies Collection: 
Reports funded by National Institutes of Health. Washington (DC)2010.

17. Wong ND, Franklin SS. Epidemiology of hypertension. J Am Soc Hypertens. 2014;8(10):760–3; 
quiz 4. doi:10.1016/j.jash.2014.08.007. [PubMed: 25418499] 

18. Zipf G, Chiappa M, Porter K, Ostchega Y, Lewis B, Dostal J. National Health and Nutrition 
Examination Survey: Plan and operations, 1999–2010.: National Center for Health Statistics 2013

19. Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA, Izzo JL Jr. et al. Seventh report of 
the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood 

Williams et al. Page 7

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2021 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Pressure. Hypertension. 2003;42(6):1206–52. doi:10.1161/01.HYP.0000107251.49515.c2. 
[PubMed: 14656957] 

20. The sixth report of the Joint National Committee on prevention, detection, evaluation, and 
treatment of high blood pressure. Arch Intern Med. 1997;157(21):2413–46. [PubMed: 9385294] 

21. Marzorati C, Riva S, Pravettoni G. Who Is a Cancer Survivor? A Systematic Review of Published 
Definitions. J Cancer Educ. 2017;32(2):228–37. doi:10.1007/s13187-016-0997-2. [PubMed: 
26854084] 

22. Zou G A modified poisson regression approach to prospective studies with binary data. Am J 
Epidemiol. 2004;159(7):702–6. [PubMed: 15033648] 

23. McNutt LA, Wu C, Xue X, Hafner JP. Estimating the relative risk in cohort studies and clinical 
trials of common outcomes. Am J Epidemiol. 2003;157(10):940–3. [PubMed: 12746247] 

24. Garcia MC, Faul M, Massetti G, Thomas CC, Hong Y, Bauer UE et al. Reducing Potentially 
Excess Deaths from the Five Leading Causes of Death in the Rural United States. MMWR Surveill 
Summ. 2017;66(2):1–7. doi:10.15585/mmwr.ss6602a1.

25. Tajiri K, Aonuma K, Sekine I. Cardio-oncology: a multidisciplinary approach for detection, 
prevention and management of cardiac dysfunction in cancer patients. Jpn J Clin Oncol. 
2017;47(8):678–82. doi:10.1093/jjco/hyx068. [PubMed: 28505345] 

26. Smith SA, Ansa BE, Yoo W, Whitehead MS, Coughlin SS. Determinants of adherence to physical 
activity guidelines among overweight and obese African American breast cancer survivors: 
implications for an intervention approach. Ethn Health. 2018;23(2):194–206. 
doi:10.1080/13557858.2016.1256376. [PubMed: 27838922] 

27. Luctkar-Flude M, Aiken A, McColl MA, Tranmer J. A comprehensive framework and key 
guideline recommendations for the provision of evidence-based breast cancer survivorship care 
within the primary care setting. Fam Pract. 2015;32(2):129–40. doi:10.1093/fampra/cmu082. 
[PubMed: 25500746] 

28. Finkelstein EA, Khavjou OA, Mobley LR, Haney DM, Will JC. Racial/ethnic disparities in 
coronary heart disease risk factors among WISEWOMAN enrollees. J Womens Health (Larchmt). 
2004;13(5):503–18. doi:10.1089/1540999041280963. [PubMed: 15257843] 

29. Kohler BA, Sherman RL, Howlader N, Jemal A, Ryerson AB, Henry KA et al. Annual Report to 
the Nation on the Status of Cancer, 1975–2011, Featuring Incidence of Breast Cancer Subtypes by 
Race/Ethnicity, Poverty, and State. J Natl Cancer Inst. 2015;107(6):djv048. doi:10.1093/jnci/
djv048. [PubMed: 25825511] 

Williams et al. Page 8

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2021 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Williams et al. Page 9

Table 1.

Distribution of Demographic and Health-Related Characteristics of Breast Cancer Survivors by Race in the 

NHANES 1999 – 2014

Characteristic Total (N = 524) African American (N =107) white (N = 417) p Value

Demographic

 Age, mean±SD 65.9±0.8 66.3±0.8 61.8±1.9 .024

 Married, % 55.9 33.4 58.0 <.001

 Education, % .052

  Less than high school graduate 16.0 26.8 14.9

  High school graduate/GED 26.7 22.28 27.2

  More than high school graduate 57.27 50.96 57.88

 Annual Household Income, % .002

  Less than $34,999 41.2 54.9 39.9

  $35,000 - $74,999 25.89 29.90 25.49

  $75,000 and over 5.98 6.71 5.91

Health-Related

 Health Insurance, % 97.4 96.4 97.5 .639

 Smoking, % .372

  Never smoker 54.5 62.4 53.7

  Former smoker 32.2 27.6 32.7

  Current smoker 13.3 10.0 13.7

 Alcohol, % .009

  Non-drinker 18.7 24.9 18.1

  Former drinker 31.1 41.2 30.2

  Current drinker 50.2 33.7 51.8

 Physically Inactive, % 56.1 45.8 57.1 .043

 Obesity, % 36.5 58.4 34.4 <.001

 Diabetes, % 15.3 32.2 13.7 <.001

 Hypertension, % 57.8 74.8 56.1 .006

 Systolic blood pressure (mmHG) 130.1±1.2 130.1±1.3 129.7±2.7 .876

 Diastolic blood pressure (mmHG) 68.9±0.6 68.8±0.7 70.8±1.3 .181

*
NHANES = National Health and Nutrition Examination Survey; GED = General Education Development
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Table 2

Prevalence Ratios and 95 Percent Confidence Intervals for the Association between Race and Hypertension 

among Breast Cancer Survivors in the NHANES 1999 – 2014

Independent Variable Model 1
a p-value

Model 2
b p-value

Model 3
c p-value

Race 1.52 (1.32 – 1.75) <0.001 1.42 (1.22 – 1.66) <0.001 1.30 (1.11 – 1.52) 0.001

Age 1.03 (1.02 – 1.04) <0.001 1.03 (1.02 – 1.04) <0.001 1.03 (1.02 – 1.04) <0.001

Married 1.02 (0.89 – 1.18) 0.743 1.06 (0.92 – 1.22) 0.415

Education Level

  Less than high school graduate 1.00 1.00

  High school graduate/GED 0.88 (0.72 – 1.07) 0.198 0.87 (0.71 – 1.07) 0.188

  More than high school graduate 0.80 (0.66 – 0.97) 0.024 0.83 (0.67 – 1.02) 0.076

Annual Household Income

  Less than $34,999 1.00 1.00

  $35,000 - $74,999 1.09 (0.93 – 1.28) 0.270 1.07 (0.90 – 1.28) 0.455

  $75,000 and over 0.78 (0.58 – 1.05) 0.104 0.82 (0.61 – 1.09) 0.173

  Missing 0.80 (0.53 – 1.22) 0.303 0.78 (0.46 – 1.32) 0.354

Health Insurance 1.73 (0.67 – 4.47) 0.253

 Smoking

  Never smoker 1.00

  Former smoker 1.09 (0.90 – 1.32) 0.369

  Current smoker 0.97 (0.65 – 1.45) 0.867

 Alcohol

  Non-drinker 1.00

  Former drinker 0.89 (0.72 – 1.10) 0.268

  Current drinker 0.84 (0.66 – 1.07) 0.162

Physically Inactive 0.93 (0.79 – 1.10) 0.392

Comorbidities

 Neither diabetes nor obesity 1.00

 Diabetes and obesity 1.37 (1.06 – 1.77) 0.015

 Diabetes only 1.01 (0.76 – 1.34) 0.950

 Obesity only 1.25 (1.03– 1.52) 0.026

a
Model 1 (unadjusted)

b
Model 2 (Adjusted for demographic characteristics): Martial Status, Education Level, and Income

c
Model 3 (Adjusted for risk factors for high blood pressure): Health Insurance, Smoking, Drinking Alcohol, Physical Inactivity, Obesity and 

Diabetes

*
NHANES = National Health and Nutrition Examination Survey; GED = General Education Development
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