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Objective: The relationship between uterine fibroids (UF) and cardiovascular diseases (CVDs) in the diabetes population seemed to remain undetermined in previous studies. This study aims to explore the association between UF and CVDs by using the database from the National Health and Nutrition Examination Survey (NHANES). To further evaluate the connection between UF and CVDs we also tested the potential differences due to diabetes exposure.

Materials and methods: National Health and Nutrition Examination Survey data (1999–2006) were collected and used in this study. A total of 5,509 individuals were included and analyzed. The student’s t-test and the chi-squared test were used to explore the demographic characteristic between UF and non-UF groups. Logistic regression analysis was performed to determine the odds ratios of UF and covariates.

Results: Female participants were divided into UF (n = 694, 12.60%) and non-UF (n = 4,815, 87.40%) groups. The incidence of CVDs in UF patients (n = 245, 35.30%) were higher than non-UF individuals (n = 776, 16.12%) (p < 0.001). In addition, each subtype of CVDs were also different, which contains hypertension (33.29 vs. 15.31%, p < 0.001), heart failure (1.59 vs. 0.52%, p < 0.01), angina (2.59 vs. 0.62%, p < 0.001), heart attack (1.73 vs. 0.58%, p < 0.01) and coronary heart disease (1.44 vs. 0.54%, p < 0.01). The odds ratios of CVDs according to logistic regression were 2.840 (95% CI: 2.387–3.379) for UF patients (p < 0.001), while the odds ratios (ORs) were 1.438 (95% CI: 1.175–1.760) after taking account for the age, body mass index (BMI), diabetes, race, education, and annual family income (p < 0.001). In addition, secondary analysis indicated more adverse effects in by UF exposure on CVDs risk among non-diabetes individuals (OR = 1.389, 95% CI = 1.124–1.718, p < 0.01) than diabetes patients (p = 0.063).

Conclusion: Overall, UFs were positively associated with CVDs, and this effect seems blunted by diabetes exposure.
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Introduction

Cardiovascular diseases (CVDs) is one of the leading cause of death throughout the world. As a significant public health problem, the underlying factors that are linked to the incidence and progress of CVDs need to be identified. Uterine fibroid (UF), also known as uterine leiomyomas, is a tumor derived from the muscle layer of the uterus and affects millions of women (1). It is still controversial whether UFs contribute to the occurrence of CVDs. A previous study from Northern Finland indicated that increased blood lipids or metabolic syndrome are associated with a higher risk of UF (2). Thus, it is plausible that diabetes might be essential in UF, while a population study with 3,789 subjects from America indicated that the presence of type 2 diabetes has a protective effect on UF regardless of the medication intervention (3). Although diabetes is a traditional risk factor for CVDs, the connection between UF and CVDs needs more investigation. In addition, another study on symptomatic UF Dutch women did not find any correlation between UF and cardiovascular risks except for hypertension (4). This discrepancy in conclusions might be due to the difference in regions. In addition, elevated blood pressure is positively associated with UF in a prospective study (5). Thus, UF and hypertension might influence and make cause and affect each other, which possibly suggests a similar clinical risk in these two diseases.

Generally, asymptomatic patients do not need medical treatment, as UF belongs to a benign tumor. However, the etiology of UF is obscured, which contains genetic inheritance, hormones, and abnormal stem cells. Indeed, the hereditary susceptibility of UF is influenced by various hormones (6). Estrogen is one of the recognized factors that promote the growth of fibroids (7), while some studies indicated that growth hormone and prolactin collaborated with estrogen to promote mitosis in UF (8). In addition, these hormones are regulated by the hypothalamic-pituitary axis which probably plays a crucial role in its pathogenesis.

Recent studies have indicated that the renin-angiotensin-aldosterone system (RAAS) participated in the progress of UF and hypertension (9). Angiotensin II induces vasoconstriction and promotes the proliferation of leiomyoma cells (4). In addition, Hana et al. proved that the risks of hypertension were increased in UF patients (4). Although they only reveal the connection between UF and hypertension risks, hypertension is indeed a risk factor for various CVDs. Importantly, some studies demonstrated that Angiotensin-converting enzyme inhibitors reduced the incidence of UF (10). Additionally, Angiotensin II is a robust factor in inducing inflammation response (11), while inflammation seems to be a common factor that influences both CVDs and UF. The inflammatory cells not only invaded the uterus and increased the number of fibrotic cells (12), but also increased vascular constriction.

Here, we investigated the connection between CVDs and UF under the stimulation of diabetes by exploring the data from the National Health and Nutrition Examination Survey (NHANES).



Materials and methods


Data source and participants

Data from NHANES 1999 to 2006 was used in the analysis. NHANES provides a national estimation of health information in America by conducting interviews, and medical and laboratory examinations on each participant. UF individuals were verified by asking ‘Told by doctor had UFs’ from the questionnaire of RHQ380. The diagnosis of diabetes was verified from the questionnaire of DIQ010. CVDs patients contained hypertension, heart failure, coronary artery disease, angina, or heart attack. The verification of hypertension is based on the questionnaire from BPQ020, while the verification of heart failure, coronary artery disease, angina, and heart attack was according to the questionnaire of MCQ160B, MCQ160C, MCQ160D, and MCQ160E, respectively.



Statistical analysis

The data analyses were performed by R version 2.1.1 and SPSS statistical package version 20.0. The quantitative data are exhibited as the mean ± standard deviation (ME ± SD), while the qualitative data are shown as numbers (n) and percentages (%). A chi-squared test was performed to assess the differences between each subtype of CVDs. Logistic regression analysis was used to identify the factors that were independently associated with CVDs. The odds ratios (ORs) were used to calculate the risk factors for CVDs. A p-value of < 0.05 was considered statistically significant.




Results


Descriptive statistics

In the present study, we enrolled 41,474 participants in NHANES 1999–2006. The definition of CVDs was individuals with hypertension, heart failure, coronary artery disease, angina, or heart attack. After excluding participants without the information of UF (n = 35,922) and CVD (n = 43), a total of 5,509 females aged from 18 to 54 years old were enrolled (Figure 1). The Venn diagram showed the distribution and overlay of each subtype of CVDs that are enrolled. There are 968 individuals with hypertension, 36 individuals with hypertension, 48 individuals with angina, and 40 individuals with a heart attack in this study (Figure 2). Any individuals without the exact information of the above-described diseases were excluded. Of these included individuals, 2.55% suffered from at least 3 kinds of diseases, 7.65% suffered from at least 2 kinds of diseases, while the percent of hypertension patients suffering from heart failure, coronary artery disease, angina, or heart attack at the same time were 58.33, 55.56, 58.33, and 52.50%, respectively.
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FIGURE 1
The flowchart of sample selection criteria for the association between cardiovascular diseases (CVDs) and uterine fibroids.
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FIGURE 2
Venn diagram of individuals’ distribution in each subgroup of cardiovascular diseases (CVDs).




Demographics of participants

Our study included a total of 5,509 participants (Figure 1), in which we identified UF in 694 participants. The clinical characteristics of the participants from NHANES 1999–2006 are reported in Table 1. Approximately 12% (n = 694) of the included population are individuals with UF. They were older than the non-UF group, with 70.17% (n = 487) of individuals older than 40 years old. In addition, UF individuals have a higher level of body mass index (BMI) (30.50 ± 7.95 vs. 28.62 ± 7.24 kg/m2, p < 0.001), with almost 45.73% of UF individuals having a BMI larger than 30 kg/m2. Compared with non-UF individuals, UF patients that were more likely to suffer from diabetes, had higher education levels, higher family incomes, and higher blood pressure. However, they were no significant differences between smoking status. The morbidity of CVDs in UF patients (35.30%, 245/694) is higher than in non-UF individuals (16.12%, 776/4815). The incidence and subtype of CVDs are shown in Table 1 as numbers and percentages. Then we also explored their difference in each subtype of CVDs, in which, UF individuals have a higher proportion of hypertension, heart failure, angina, heart attack, and coronary heart disease.


TABLE 1    Demographics and clinical characteristics of participants [National Health and Nutrition Examination Survey (NHANES) 1999–2006].
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Association between uterine fibroids and cardiovascular diseases

Table 2 shows the crude and adjusted odds ratios for the association between UF and CVDs. Compared to individuals without UF, these UF patients had higher odds ratios for CVDs (OR = 2.840, 95% CI = 2.387–3.379, p < 0.001). In addition, this relationship persisted after adjusting for age, BMI, diabetes, race, education, annual family income (OR = 1.438, 95% CI = 1.175–1.760, p < 0.001). In the adjusted model, except for education level, age, BMI, race, and family income were significantly associated with CVDs. It is no surprise that diabetes patients have the highest odds ratio for CVDs in the adjudged model (OR = 3.308, 95% CI = 2.459–4.452). Then we explored the relationship between UF and CVDs and presented the results stratified by the history of diabetes.


TABLE 2    Logistic regression analysis of uterine fibroids and cardiovascular diseases (CVDs) in National Health and Nutrition Examination Survey (NHANES) 1999–2006.
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Association analysis of unadjusted and adjusted models of uterine fibroids and cardiovascular diseases in patients with or without diabetes

Association analysis results between UF and CVDs in diabetes individuals were modeled crude and adjusted for age, BMI, race, education, and family income (Table 3). In diabetes patients, UF patients had a higher odds ratio for CVDs (OR = 2.785, 95% CI = 1.475–5.258, p < 0.01). However, in the adjusted model, there is no significance with p-values of 0.063. Then, we conducted a logistic regression analysis in patients without diabetes (Table 4). We found that UF patients had a higher odds ratio for CVDs (OR = 2.655, 95% CI = 2.203–3.200, p < 0.001). Of note, in the adjudged model, the odds ratio for CVDs in UF patients without diabetes (adjudged for age, BMI, race, education, and income) still has significance (OR = 1.389, 95% CI = 1.124–1.718, p < 0.01).


TABLE 3    Logistic regression analysis of uterine fibroids and cardiovascular diseases (CVDs) in diabetes individuals: National Health and Nutrition Examination Survey (NHANES) 1999–2006.
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TABLE 4    Logistic regression analysis of uterine fibroids and cardiovascular diseases (CVDs) in patients without diabetes: National Health and Nutrition Examination Survey (NHANES) 1999–2006.
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Discussion

In this cross-sectional study, we investigated the association between CVDs and UF in the general population and diabetes population by using the NHANES 1999–2006 data. We found that UF patients had a higher risk of CVDs, and this association still remained significant after taking into account age, BMI, diabetes, race, education, and family incomes. In addition, we evaluated models limited to women with or without diabetes in the secondary analysis. These models indicated the role of UF in promoting CVDs seems more significant in non-diabetes individuals.

Various evidence suggested similar risk factors or biological mechanisms between fibroids and CVDs, which contain atherosclerosis, hypertension, and hyperlipidemia (13). Previous studies indicated that a high-fat diet is associated with levels of endogenous estradiol, a risk factor for UF (14). However, another study in Japan suggests no significant association between fat intake and UF, while alcohol intake increased the risk of UF (15). The dietary patterns have been proved to be linked with the occurrence of CVDs (16); therefore, it is plausible that they shared similar risk factors in dietary composition. In addition, our previous study suggested a relationship between the dietary inflammatory index and heart failure (17). Another interesting finding is that Simvastatin, a traditional cardiovascular drug, inhibits the Wnt/β-catenin pathway to delay the progress of UF (18). Statin is a kind of drug that is applied in lowing blood lipids, increasing the stability of atherosclerotic plaque and playing a role in anti-inflammation (19). Korkmaz1 et al. reported that uterine leiomyoma was connected with blood lipid profile, insulin resistance, and carotid intima-media thickness (CIMT) in reproductive-aged women in a small sample size study (20). Indeed, hyperlipemia, insulin resistance, and atherosclerosis are essential risk factors for various CVDs. On the contrary, in a cohort with 972 participants, Shannon et al. suggested that the presence of UF was not associated with CIMT and left ventricular mass (21). Nevertheless, our results partly support Korkmaz1’s findings, as the incidence of coronary heart disease, angina, and heart attack are higher in UF patients in our study.

Another issue that should not be ignored is the side effects of the treatment of UF. A Norwegian cross-sectional study indicated a larger cumulative probability of CVDs after hysterectomy (22). Thus, this type of operation might affect the occurrence of CVDs. Androgen is also applied in UF for its role in inhibiting the growth of tumors, however, the roles of androgen in CVDs are still controversial (23). In addition, mifepristone as a glucocorticoid antagonist, used in inhibiting the growth of UF, reduced the high density lipoprotein-cholesterol (HDL-C) and high density lipoprotein (HDL) particle concentration (24). However, mifepristone did not affect corticosterone-induced hypertension (25). Indeed, these confounding factors need further basic and clinical perspective epidemiology investigation to clarify their relationships.

On the other hand, diabetes is one of the recognized cardiovascular risk factors, while various antidiabetics have been proved to be beneficial for improving cardiovascular outcomes (26). As expected, the factor of diabetes occupied the highest odds ratio for CVDs in the adjusted model in our study. Thus, we further performed secondary analysis according to the diagnosis of diabetes. Amazingly, in non-diabetes individuals, UF significantly has an OR other than in diabetes individuals. A previous population study from America demonstrated that diabetes is a protective effect of UF regardless of medication type (3); therefore, it might blunt the effect of UF on CVDs. However, this interesting finding still needs further prospective studies to verify.

There are still some limitations in the present study. First, this is an observational study that obtain diagnosis information through interviews. Second, considering the censoring data on smoking in this study, we do not analyze the influence of smoking in the logistic model. Perhaps due to the societal attribute of female, more than 50% of the female participants refused to answer the question about smoking. Nevertheless, there was no significant difference in smoking status between UF patients and non-UF individuals in this study. In addition, a previous study showed no significant difference in smoking between UF and healthy individuals (2). Third, hypertension patients account for the highest proportion of CVDs in the study, which might contribute to a bias.



Conclusion

UF might increase the risk of CVDs, while this role seems more harmful in non-diabetes individuals rather than in diabetes. However, further prospective study or animal research is required to confirm their relationship and unveil the underlying mechanism.



Data availability statement

The datasets presented in this study can be found in online repositories. The names of the repository/repositories and accession number(s) can be found below: https://wwwn.cdc.gov/nchs/nhanes/Default.aspx.



Ethics statement

The studies involving human participants were reviewed and approved by the Participants provided written informed consent and the process were approved by the National Center for Health Statistic’s Research Ethics Review Board. The present study is based on a secondary date analysis which lacked personal identifiers and does not need institutional reviewing. The patients/participants provided their written informed consent to participate in this study.



Author contributions

ZL, HL, and BL designed the experiments and wrote the manuscript. BL, ZL, YZ, FL, and ZYu collected and analyzed the data. BL, ZL, ZYu, LH, and ZYa organized the figures and tables. HL, ZL, LH, and ZYa helped with data interpretation. BL and ZL critically reviewed the manuscript. All authors contributed to the article and approved the submitted version.



Funding

This study was partly supported by a grant from the Natural Science Foundation of Fujian Province (2021J05287 and 2021J05283), the National Natural Science Foundation of China (82100385), the Health Technology Project of Fujian Province (2021QNB016), and the grant of Xiamen High-Level Health Talents.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

1. Aninye IO, Laitner MH. Uterine fibroids: Assessing unmet needs from bench to bedside. J Womens Health (Larchmt). (2021) 30:1060–7. doi: 10.1089/jwh.2021.0280

2. Armanini D, Sabbadin C, Donà G, Bordin L, Marin L, Andrisani A, et al. Uterine fibroids and risk of hypertension: Implication of inflammation and a possible role of the renin-angiotensin-aldosterone system. J Clin Hypertens (Greenwich). (2018) 20:727–9. doi: 10.1111/jch.13262

3. Boynton-Jarrett R, Rich-Edwards J, Malspeis S, Missmer SA, Wright R. A prospective study of hypertension and risk of uterine leiomyomata. Am J Epidemiol. (2005) 161:628–38. doi: 10.1093/aje/kwi072

4. Chiavaroli L, Nishi SK, Khan TA, Braunstein CR, Glenn AJ, Mejia SB, et al. Portfolio dietary pattern and cardiovascular disease: A systematic review and meta-analysis of controlled trials. Prog Cardiovasc Dis. (2018) 61:43–53. doi: 10.1016/j.pcad.2018.05.004

5. DiMauro A, Seger C, Minor B, Amitrano AM, Okeke I, Taya M, et al. Prolactin is expressed in uterine leiomyomas and promotes signaling and fibrosis in myometrial cells. Reprod Sci. (2021). doi: 10.1007/s43032-021-00741-w [Epub ahead of print].

6. El SM, Saha SK, Afrin S, Borahay MA. Simvastatin inhibits Wnt/β-catenin pathway in uterine leiomyoma. Endocrinology. (2021) 162:bqab211. doi: 10.1210/endocr/bqab211

7. Fischer NM, Nieuwenhuis TO, Singh B, Yenokyan G, Segars JH. Angiotensin-converting enzyme inhibitors reduce uterine fibroid incidence in hypertensive women. J Clin Endocrinol Metab. (2021) 106:e650–9. doi: 10.1210/clinem/dgaa718

8. Haan YC, Oudman I, de Lange ME, Timmermans A, Ankum WM, van Montfrans GA, et al. Hypertension risk in dutch women with symptomatic uterine fibroids. Am J Hypertens. (2015) 28:487–92. doi: 10.1093/ajh/hpu183

9. Hattori T, Murase T, Iwase E, Takahashi K, Ohtake M, Tsuboi K, et al. Glucocorticoid-induced hypertension and cardiac injury: Effects of mineralocorticoid and glucocorticoid receptor antagonism. Nagoya J Med Sci. (2013) 75:81–92.

10. He Y, Zeng Q, Li X, Liu B, Wang P. The association between subclinical atherosclerosis and uterine fibroids. PLoS One. (2013) 8:e57089. doi: 10.1371/journal.pone.0057089

11. Jin G, Wang L, Ma J. Inhibiting STAT5 significantly attenuated Ang II-induced cardiac dysfunction and inflammation. Eur J Pharmacol. (2022) 915:174689. doi: 10.1016/j.ejphar.2021.174689

12. Korkmaz V, Ozkaya E, Özer KS, Kara F, Kucukozkan T. Investigation of cardiovascular disease risk in women with uterine leiomyomas. Ir J Med Sci. (2016) 185:689–93. doi: 10.1007/s11845-015-1343-0

13. Laughlin-Tommaso SK, Fuchs EL, Wellons MF, Lewis CE, Calderon-Margalit R, Stewart EA, et al. Uterine fibroids and the risk of cardiovascular disease in the coronary artery risk development in young adult women’s study. J Womens Health (Larchmt). (2019) 28:46–52. doi: 10.1089/jwh.2018.7122

14. Liang J, Lei R, Xie M, Lin S, Xu J, Ling X, et al. The role of estrogen deprivation therapy in premenopausal women with primary unresectable intracardiac leiomyomatosis: A systematic review and meta-analysis. Orphanet J Rare Dis. (2021) 16:453. doi: 10.1186/s13023-021-02087-7

15. Liu Z, Liu H, Deng Q, Sun C, He W, Zheng W, et al. Association between dietary inflammatory index and heart failure: Results from NHANES (1999-2018). Front Cardiovasc Med. (2021) 8:702489. doi: 10.3389/fcvm.2021.702489

16. Ma W, Shen D, Liu J, Pan J, Yu L, Shi W, et al. Statin function as an anti-inflammation therapy for depression in patients with coronary artery disease by downregulating interleukin-1β. J Cardiovasc Pharmacol. (2016) 67:129–35. doi: 10.1097/FJC.0000000000000323

17. Mamoon RS, Mawas AS, El BS, Youssef AM, Ali MG, Aly MA, et al. Therapeutic modality of induced uterine leiomyoma with shock waves in rats: The uterine blood flow, circulating ovarian hormones and histopathological findings. Reprod Biol. (2021) 21:100501. doi: 10.1016/j.repbio.2021.100501

18. McGrath KC, McRobb LS, Heather AK. Androgen therapy and atherosclerotic cardiovascular disease. Vasc Health Risk Manag. (2008) 4:11–21.

19. Michelsen TM, Dørum A, Cvancarova M, Liavaag AH, Dahl AA. Association between hysterectomy with ovarian preservation and cardiovascular disease in a Norwegian population-based sample. Gynecol Obstet Invest. (2013) 75:61–7. doi: 10.1159/000345072

20. Nagata C, Nakamura K, Oba S, Hayashi M, Takeda N, Yasuda K. Association of intakes of fat, dietary fibre, soya isoflavones and alcohol with uterine fibroids in Japanese women. Br J Nutr. (2009) 101:1427–31. doi: 10.1017/s0007114508083566

21. Page ST, Krauss RM, Gross C, Ishida B, Heinecke JW, Tang C, et al. Impact of mifepristone, a glucocorticoid/progesterone antagonist, on HDL cholesterol, HDL particle concentration, and HDL function. J Clin Endocrinol Metab. (2012) 97:1598–605. doi: 10.1210/jc.2011-2813

22. Shin H, Schneeweiss S, Glynn RJ, Patorno E. Cardiovascular outcomes in patients initiating first-line treatment of type 2 diabetes with sodium-glucose cotransporter-2 inhibitors versus metformin : A cohort study. Ann Intern Med. (2022) 175:927–37. doi: 10.7326/M21-4012

23. Szydłowska I, Grabowska M, Nawrocka-Rutkowska J, Kram A, Piasecka M, Starczewski A. Markers of inflammation and vascular parameters in selective progesterone receptor modulator (Ulipristal Acetate)-treated uterine fibroids. J Clin Med. (2021) 10:3721. doi: 10.3390/jcm10163721

24. Uimari O, Auvinen J, Jokelainen J, Puukka K, Ruokonen A, Järvelin MR, et al. Uterine fibroids and cardiovascular risk. Hum Reprod. (2016) 31:2689–703. doi: 10.1093/humrep/dew249

25. Velez Edwards DR, Hartmann KE, Wellons M, Shah A, Xu H, Edwards TL. Evaluating the role of race and medication in protection of uterine fibroids by type 2 diabetes exposure. BMC Womens Health. (2017) 17:28. doi: 10.1186/s12905-017-0386-y

26. Wise LA, Radin RG, Kumanyika SK, Ruiz-Narváez EA, Palmer JR, Rosenberg L. Prospective study of dietary fat and risk of uterine leiomyomata. Am J Clin Nutr. (2014) 99:1105–16. doi: 10.3945/ajcn.113.073635



OPS/images/fcvm-09-975920-g001.jpg
Participants from
NHANES 1999-2006
(N =41474)

Jt _____

Remaining
participants (N = 5552)

- >

Remaining
participants (N = 5509)

N\

B

Uterine fibroids
(YES =694)

7

Uterine fibroids
(NO =4815)

o o i —>: fibroids questionnaire

Missing uterine

(N = 35922)

Missing :
cardiovascular |
disease information |
I

oo (N=43___ .





OPS/images/fcvm-09-975920-g002.jpg





OPS/images/cross.jpg
@ Check for updates.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Exploring the role of uterine fibroids in promotion of cardiovascular diseases by diabetes exposure: Findings from national health and nutrition examination survey 1999–2006



		Introduction



		Materials and methods



		Data source and participants



		Statistical analysis







		Results



		Descriptive statistics



		Demographics of participants



		Association between uterine fibroids and cardiovascular diseases



		Association analysis of unadjusted and adjusted models of uterine fibroids and cardiovascular diseases in patients with or without diabetes







		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		References

















OPS/images/fcvm-09-975920-t001.jpg
Characteristic Uterine fibroids Non-uterine fibroids P-value

(n =694, 12.60%) (n = 4815, 87.40%)
Age, years, N (%)
<30 43 (6.20%) 1998 (41.50%) <0.001%
30-40 164 (23.63%) 1361 (28.27%)
>=40 487 (70.17%) 1456 (30.24%)
Mean £ SD 43.65£7.35 3453£990 <0.001°
BMI, kg/m?, N (%)
<20 30 (4.34%) 331 (695%) <0001
20-25 166 (24.02%) 1367 (28.69%)
25-30 178 (25.76%) 1370 (28.75%)
>=30 316 (45.73%) 1694 (35.55%)
Mean £ SD 3050 £7.95 28624724 <0.001°
Missing 1(0.14%) 3(0.06%)
Diabetes, N (%) 63 (9.08%) 187 (3.88%) <0.001%
Race, N (%)
Mexican American 86 (12.39%) 1205 (25.03%) <0001
Other Hispanic 23(3.31%) 244 (5.07%)
Non-Hispanic White 297 (42.80%) 2262 (46.98%)
Non-Hispanic black 264 (38.04%) 879 (18.26%)
Other race or multi-racial 24 (3.46%) 225 (4.67%)
Education, N (%)
<High school 117 (16.86%) 1201 (24.97%) <0001
High school 149 (21.47%) 1082 (22.49%)
>High school 428 (61.67%) 2527 (52.54%)
Missing 0 5(0.01%)
Annual family income, N (%)
<20,000 USD 140 (20.17%) 1358 (28.20%) <0001
220,000 USD 532 (76.66%) 3317 (68.89%)
Missing 22(3.17%) 140 (2.91%)
Current smoking status, N (%)
Smoking 158 (22.77%) 1048 (21.77%) 0.126*
Non-smoking 138 (19.88%) 755 (15.68%)
Missing 398 (57.35%) 3012 62.55%)
Cardiovascular disease, N (%) 245 (35.30%) 776 (16.12%) <0.001°
Hypertension, N (%) 231 (33.29%) 737 (1531%) <0.001%
Hearth failure, N (%) 11 (1.59%) 25 (0.52%) <001°
Angina, N (%) 18 (2.59%) 30 (0.62%) <0.001°
Heartattack, N (%) 12 (1.73%) 28 (0.58%) <001
Coronary heart disease, N (%) 10 (1.44%) 26/(0.54%) <001°
SBP, Mean  SD 121.66 £ 18.22 113.56 £ 1459 <0001
DBP, Mean % SD 7427 £ 1113 67.85% 12,14 <0.001°

Data are presented as N% (x2 test) and mean = standard deviation (SD) (independent t-test), which are denoted by * and ®, respectively.





OPS/images/cover.jpg
& frontiers | Frontiers in Cardiovascular Medicine

Exploring the role of uterine
fibroids in promotion
of cardiovascular diseases by
diabetes exposure: Findings
from national health and nutrition
examination survey 1999-2006







OPS/images/fcvm-09-975920-t002.jpg
Crude model
Uterine fibroids
Non-uterine fibroids
Uterine fibroids
Adjudged model
Uterine fibroids
Non-uterine fibroids
Uterine fibroids
Age, years

BMI, kg/m?
Diabetes

Yes

No

Race

Mexican American
Other Hispanic
Non-Hispanic white

Non-Hispanic black

Other race or multi-racial

Education

<High school

High school

> High school

Annual family income
<20,000 USD
>20,000 USD

OR

Ref.
2.840

Ref.

1.438
1.074
1.066

3.308
Ref.

0.930
0.979
1.272
1.793
Ref.

Ref.
1.081
0.866

Ref.
0.785

95% CI

Ref.
2.387-3.379

Ref.
1.175-1.760
1.065-1.084
1.056-1.077

2.459-4.452
Ref.

0.595-1.453
0.563-1.702
0.834-1.939
1.162-2.767
Ref.

Ref.
0.858-1.361
0.702-1.070

Ref.
0.656-0.938

P-value

<0.001

<0.001

<0.001
<0.001
<0.001

<0.001
0.749
0.939
0.264
<0.01

0.064

0.510

0.183
<0.01






OPS/images/fcvm-09-975920-t003.jpg
Crude model
Uterine fibroids
Non-uterine fibroids
Uterine fibroids
Adjudged model
Uterine fibroids
Non-uterine fibroids
Uterine fibroids
Age, years

BML, kg/m?

Race

Mexican American
Other Hispanic
Non-Hispanic white
Non-Hispanic black
Other race or multi-racial
Education

<High school

High school

>High school
Annual family income
<20,000 USD
>20,000 USD

OR

Ref.
2.785

Ref.
1.983
1.091
1.059

0.494
0.331
0.981
1.285
Ref.

Ref.
0.516
0.596

Ref.
0.771

95% CI

Ref.
1.475-5.258

Ref.
0.964-4.077
1.050-1.133
1.020-1.099

0.115-2.121
0.055-1.990
0.236-4.083
0.310-5.327
Ref.

Ref.
0.210-1.267
0.272-1.308

Ref.
0.409-1.454

P-value

<0.01

0.063

<0.001
<0.01
0.128
0.342
0.227
0.979
0.729

0.303

0.149

0.197
0.422






OPS/images/fcvm-09-975920-t004.jpg
Crude model
Uterine fibroids
Non-uterine fibroids
Uterine fibroids
Adjudged model
Uterine fibroids
Non-uterine fibroids
Uterine fibroids
Age, years

BML, kg/m?

Race

Mexican American
Other Hispanic
Non-Hispanic white
Non-Hispanic black
Other race or multi-racial
Education

<High school

High school

>High school
Annual family income
<20,000 USD
>20,000 USD

OR

Ref.
2.655

Ref.
1.389
1.074
1.067

0.996
1.102
1.333
1.882
Ref.

Ref.
1.134
0.890

Ref.
0.795

95% CI

Ref.
2.203-3.200

Ref.
1.124-1.718
1.065-1.083
1.056-1.078

0.617-1.607
0.613-1.981
0.849-2.092
1.182-2.996
Ref.

Ref.
0.892-1.441
0.714-1.110

Ref.
0.659-0.959

P-value

<0.001

<0.01

<0.001

<0.001

<0.001
0.987
0.745
0.212
<0.01

0.053

0.305

0.302
<0.05








OPS/images/logo.jpg
’ frontiers | Frontiers in Cardiovascular Medicine







