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Abstract

Ethnic minority midlife women frequently do not recognize cardiovascular symptoms that they 

experience during the menopausal transition. Racial/ethnic differences in cardiovascular symptoms 

are postulated as a plausible reason for their lack of knowledge and recognition of the symptoms. 

The purpose of this study was to explore racial/ethnic differences in midlife women’s 

cardiovascular symptoms and to determine the factors related to these symptoms in each racial/

ethnic group. This was a secondary analysis of the data from a larger study among 466 

participants, collected from 2006 to 2011. The instruments included questions on background 

characteristics, health and menopausal status and the Cardiovascular Symptom Index for Midlife 

Women. The data were analyzed using inferential statistics, including Poisson regression and 

logistic regression analyses. Significant racial/ethnic differences were observed in the total 

numbers and total severity scores of cardiovascular symptoms (p<0.01). Non-Hispanic Asians had 

significantly lower total numbers and total severity scores compared to other racial/ethnic groups 

(p<0.05). The demographic and health factors associated with cardiovascular symptoms were 

somewhat different in each racial/ethnic group. Further studies are needed about possible reasons 

for the racial/ethnic differences and the factors associated with cardiovascular symptoms in each 

racial/ethnic group.
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Across all cultures and ethnicities, the population in the U.S. is aging (Pérez et al. 2009). 

The role of disease prevention and health promotion in midlife becomes more important as 

disease prevention and health promotion in the midlife years promise to be a significant 

predictor of better health in later years (Pérez et al. 2009). Indeed, midlife adults, including 
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ethnic minority midlife adults, have been reported to be at increased risk of cardiovascular 

disease (CVD), as well as of other chronic diseases compared with their younger 

counterparts (U.S. Department of Health and Human Services 2013). CVD is the leading 

cause of mortality among midlife women in the U.S. (National Center for Health Statistics 

2005).

The menopausal transition, which midlife women of all racial/ethnic groups undergo as they 

age, brings about several biological and psychosocial changes that are frequently linked to 

increased CVD risks (Pérez et al. 2009). Midlife women, during the menopausal transition, 

could experience cardiovascular symptoms that they did not experience previously as their 

estrogen levels decline and their CVD risks increase (Thurston et al. 2008; Sutton-Tyrrell et 

al. 2005). Indeed, a few studies, including the Study of Women Across the Nation (SWAN), 

have reported midlife women’s experience of CVD-related symptoms, vasomotor 

symptoms, and subclinical cardiovascular disease progression across the stages of 

menopause (Thurston et al. 2008; Sutton-Tyrrell et al. 2005). However, ethnic minority 

midlife women frequently do not recognize cardiovascular symptoms that they experience 

during their menopausal transition, which could delay seeking timely prevention or 

treatment for CVDs (McSweeney et al. 2007). Racial/ethnic differences in their 

cardiovascular symptoms are postulated as a plausible reason for the women’s lack of 

knowledge and recognition of the symptoms (McSweeney et al. 2007).

Richard-Davis and Wellons (2013) claimed that racial/ethnic differences in hormone levels 

during the menopausal transition could be subtle, but might still influence the development 

of racial/ethnic differences in hormonally related diseases, such as CVDs. Also, Sutton-

Tyrrell et al. (2005) reported significant racial/ethnic differences in sex hormone-binding 

globulin (SHBG) and free androgen index (FAI) among a multi-racial/ethnic cohort of 

premenopausal and peri-menopausal women—higher levels of SHBG and lower levels of 

FAI among Non Hispanic (NH) African Americans and lower levels of SHBG and higher 

levels of FAI among Chinese compared with NH Whites. However, very few actual 

comparative studies on racial/ethnic differences in cardiovascular symptoms experienced 

during the menopausal transition have been conducted, and most comparative studies have 

focused on the prevalence and mortality rates of CVDs and/or CVD risk factors among 

different racial/ethnic groups (Thurston et al. 2008; Frank et al. 2013). Furthermore, most 

studies have focused on changes in biomarkers, such as aortic pulse-wave velocity, distinct 

lipid/lipoprotein profiles, and hormone levels rather than actual cardiovascular symptoms 

(Birru et al. 2011; Taechakraichana et al. 2007).

The purpose of this study was, therefore, to explore racial/ethnic differences in midlife 

women’s cardiovascular symptom experience among four major racial/ethnic groups in the 

U.S. This was a secondary analysis of the data from a larger study that included four major 

racial/ethnic groups of midlife women in the U.S. (Non Hispanic [NH] Whites, Hispanic, 

NH African Americans, and NH Asians). The specific aims of this analysis were to 

determine: (a) racial/ethnic differences in cardiovascular symptoms among four major racial/

ethnic groups of midlife women in the U.S. (Aim #1), (b) racial/ethnic differences in 

cardiovascular symptoms by menopausal status (Aim #2), and (c) factors associated with 

cardiovascular symptoms in each racial/ethnic group (Aim #3).
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Definitions and Theoretical Basis

In this paper, “symptom experience” means “subjective experience reflecting changes in the 

bio-psycho-social functioning, sensations or cognition of an individual”(Dodd et al. 2001, p. 

669). Thus, “cardiovascular symptom experience” refers to subjective experience indicating 

changes in bio-psycho-social functioning, sensations, or cognition of a person that are 

related to changes in the cardiovascular system (e.g., CVD). CVD means any disease of the 

cardiovascular systems that includes primarily cardiac diseases, vascular diseases of the 

brain and kidney, and peripheral arterial diseases (Institute of Medicine Committee on 

Preventing the Global Epidemic of Cardiovascular Disease 2010). We included a broad 

scope of symptoms related to CVD as cardiovascular symptoms, and studied cardiovascular 

symptoms as women themselves self-reported as in the original study.

The UCSF symptom management model (Dodd et al. 2001) was used to guide this analysis. 

This model has been widely accepted and used in a number of studies on symptom 

experience related to various diseases (Dodd et al. 2001). The model includes three major 

domains: person, health and illness, and environments. These three domains influence three 

major concepts of the model—symptom experience, symptom management strategies, and 

outcomes. All of these domains and concepts were supported by evidence from research and 

practice, and the assumptions of the model have been clearly delineated and supported in the 

literature (Dodd et al. 2001). Among the major concepts and sub-concepts, we aimed to 

determine the relation of race/ethnicity—a demographic characteristic of a person—to 

symptom experience (Aim #1). Also, we aimed to examine the factors related to the major 

domains of a person (background characteristics), health and illness (health and menopausal 

status), and environment (acculturation factors)(Aims #2 and 3).

Method

This was a secondary analysis of the data from a national Internet Survey on attitudes toward 

physical activity among four major racial/ethnic groups of midlife women in the U.S. More 

information on the original study has been published elsewhere (Authors 2012). The original 

study was reviewed and approved by the institutional review board of the institution where 

the authors were affiliated. The data were collected from 2006 to 2011.

Settings and Participants

In the original study, the study announcements were made through Internet communities/

groups for racial/ethnic minorities in the U.S. Then, a total of 542 midlife women (157 NH 

Whites, 127 Hispanics, 135 NH African Americans, and 123 NH Asian) were recruited 

through the online announcement process. Only the midlife women aged 40 to 60 years who 

could read and write English, identified themselves as NH White, Hispanic, NH African 

American, or NH Asian, could participate in all forms of physical activity, and had online 

access were included. When the women visited the project website and gave their consent to 

participate, they were checked against the inclusion criteria and the quota requirement using 

the computer server-side programming. Only those women who met the inclusion criteria 

and quota requirement were recruited for the study. About 95% of the visitors at the project 

website participated in the study. Among the 542 participants, 76 women (14.0%) who 
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experienced no menstruation due to severe stress, medication or pregnancy were excluded 

from the present analyses; thus, a total of 466 women (86.0%) were included. The statistical 

power for this sample size was determined through a power analysis using the G*power 3.1 

program with an effect size of 0.20 (assumed based on a previous study)(Authors 2010), a 

two-sided alpha level of 0.05, and a power of 0.80. To detect significant racial/ethnic 

differences in cardiovascular symptoms, a total of 280 participants would be needed. With 

an effect size of 0.33 (Cohen’s f2) based on a previous study (Authors 2010), 75 participants 

per racial/ethnic group (n = 300) would be needed for a hierarchical multiple regression 

analysis with 17 independent variables. Additional power analysis showed that 123 

participants in each racial/ethnic group could be adequate to address Aim #3 with an odds 

ratio of 3.402 (a relatively strong association) based on peri-menopausal status (binomial 

distribution, and Pr (Y=1 | X=1) H0 = 0.2), with R2 of 0.15, and α = 0.05.

Instruments

In the original study, multiple instruments were used. Only the data from the questions on 

background characteristics, perceived health and menopausal status and the Midlife 

Women’s Symptom Index (derived for the Cardiovascular Symptom Index for Midlife 

Women-CSIMW) were used for this secondary analysis.

Background characteristics, perceived health, and menopausal status—In the 

original study, multiple questions on age, education, marital status, employment, financial 

strain (a proxy of family income), number of children, self-reported ethnic identity, race, 

country of birth, level of acculturation and length of stay in the U.S. (in years) were used to 

collect the data on the participants’ background characteristics. When a woman was born 

outside the U.S., her level of acculturation was measured using five items about preferences 

for foods, music, customs, language, and close friends (1 = exclusively own ethnic group to 

5 = exclusively American). The acculturation questions were derived from the Suinn-Lew 

Asian Self-Identity Acculturation Scale (SL-ASIA; Suinn, Ahuna, & Khoo 1992; Suinn, 

Rickard-Figueroa, Lew, & Vigil 1987) and used in several previous studies (Authors 2005; 

2010; 2012). The average of the five items was used as the level of acculturation. The 

reliability and validity of the questions were well-established among multi-ethnic groups of 

midlife women in previous studies (Cronbach’s alpha = 0.84)(Authors 2010). Cronbach’s 

alpha for these questions in the original study was 0.96.

Financial strain was measured using a question on subjective perception of the adequacy of 

family income for basic needs, such as food, housing, clothing, and healthcare. Then, 

financial strain was subsequently categorized into: very hard to pay for basic needs (very 

low income), somewhat hard to pay for basic needs (somewhat low income), and not hard to 

pay for basic needs (not low income). Perceived health status was measured using two items 

on body weight and height and a Likert scale question on perceived general health (1 = very 
unhealthy to 5 = very healthy). Two questions on diagnosed diseases and medicine were 

used to measure health status, and seven items about last menstrual cycle, regularity, and 

flow were used to measure menopausal status. Menopausal status was determined based on 

the women’s answers to seven questions, and categorized into pre-, peri-, and 

postmenopausal using criteria adapted from the SWAN (Avis 2001). When a woman had 
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menses in the previous 3 months with no increase in irregularity, she was categorized as pre-

menopausal. When a woman had menses in the previous 12 months, but had experienced 

increasing irregularity in cycle length, she was categorized as peri-menopausal. Finally, 

when a woman had no menses in the previous 12 months (not due to medication, pregnancy, 

or severe weight loss), she was categorized as post-menopausal.

The Cardiovascular Symptom Index for Midlife Women (CSIMW)—The CSIMW 

was derived from the Midlife Women’s Symptom Index (MSI) (Im 2006). The MSI includes 

71 items of physical, psychological, and psychosomatic symptoms and is a 25-item sub-

scale of the MSI to measure specifically cardiovascular symptoms that women have 

experienced during the past six months. These 25 items were selected from an extensive 

literature search through which symptoms associated with CVD were determined (Khan et 

al. 2013; National Heart, Lung, and Blood Institute 2011). Sample items are: do you feel 

your heart race? Do you often have difficulty in breathing? Do you ever feel like you are 

suffocating? Do you often have dizziness? Do you feel your heart race? The CSIMW has 

two sub-scales: (a) the symptom frequency sub-scale using dichotomous items (1 = yes; 0 = 

no) and (b) the symptom severity sub-scale using 6-point Likert scale items (0 = no 

symptom; 5 = extremely). The total numbers of cardiovascular symptoms were calculated by 

counting the items checked as yes in the frequency sub-scale (ranged from zero to 25). The 

total severity scores were also calculated by adding the severity of the 25 items (ranged from 

zero to 125). The Cronbach’s alpha was 0.87 for the symptom frequency subscale, and 0.89 

for the symptom severity subscale.

Data Collection Procedures

For the original study, a project website was developed to conform to the Health Insurance 

Portability and Accountability Act and the SysAdmin, Audit, Network, Security /Federal 

Bureau of Investigation recommendations. The project website included an informed 

consent sheet and Internet survey questions. When a woman visited the project website, she 

was asked to review the informed consent sheet and give her consent to participate by 

clicking the button of I agree to participate. As mentioned above, after obtaining her consent, 

the woman was asked about several questions related to the inclusion criteria, and she was 

also screened against the quota requirement. Only those women who met the inclusion 

criteria and quota requirement were allowed to enter the Internet survey site. Then, the 

women were asked to fill out the questions through the Internet. The data were kept 

confidential, and only the research team had access to the de-identified data. The identity 

information was separately saved in a locked cabinet in the research office.

Data Analysis

The data were analyzed using the Statistical Package for the Social Sciences 20.0 for 

Windows (SPSS, Inc., an IBM Company, Chicago, Illinois, USA). All the data from the 

original study were checked for data-entry accuracy and against the assumptions of the 

statistical tests that were conducted. Data on background characteristics, menopausal status, 

and the frequencies and severity of cardiovascular symptoms were analyzed using 

descriptive statistics and inferential statistics. All statistical analyses were 2-tailed, and a p 

value < 0.05 was considered to be statistically significant. Chi-square tests were conducted 
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to determine racial/ethnic differences in the frequencies of individual symptoms. Analysis of 

variance (ANOVA) was performed with post hoc tests using the Duncan’s method to 

examine racial/ethnic differences in the total numbers and severity scores of cardiovascular 

symptoms and the severity scores of individual symptoms. Two-way ANOVA with post hoc 

tests using the Bonferroni’s method was conducted to identify the main effects of racial/

ethnic group and menopausal status and the effects of the interaction term race/ethnicity * 

menopausal status on the total numbers and total severity scores of cardiovascular 

symptoms. Except for the race/ethnicity * menopausal status interaction, this study did not 

consider any other interactions in the regression analyses.

Multinomial logistic regression analyses were performed to compare the frequencies and 

severity scores of individual cardiovascular symptoms among racial/ethnic groups, after 

controlling for age, body mass index (BMI), menopausal status, and the diagnosis of CVDs. 

Confounding variables that were reported to be risk factors for CVDs (National Heart, Lung, 

and Blood Institute, 2011) were controlled and included as covariates. NH Whites were the 

reference group. Logistic regression analyses were also performed to determine the factors 

associated with the total severity scores of cardiovascular symptoms for each racial/ethnic 

group with the Hosmer & Lemeshow goodness of fit test (Cohen, Cohen, West, & Aiken, 

2003).

Finally, a Poisson regression analysis was performed to identify significant variables 

associated with the total number of cardiovascular symptoms. Because the total numbers of 

cardiovascular symptoms were count-data and the assumption of normal distribution (tested 

with Kolmogorov-Smirnov test) was violated (p<0 .001), Poisson regression was chosen 

(Osgood 2000). The likelihood ratio χ2 test was performed to examine the goodness of fit.

Findings

General Characteristics of the Participants

The mean age of the participants was 49.33 years (SD=6.08), and the mean BMI was 28.57 

(SD=6.89). Sixty-seven percent of the participants had obtained an education beyond the 

college level, and 66.5% were married or partnered. Fifty-three percent were post-

menopausal, and 19.3% had CVDs (by self-report of a physician ever diagnosing them with 

CVDs) (Table 1). The CVDs included: hypertension, mitral valve regurgitation, bicuspid 

aortic valve, murmur, congenital heart malformation, and congestive heart failure.

Racial/Ethnic Differences in the Frequencies of Cardiovascular Symptoms (Aim #1)

The mean total number of cardiovascular symptoms was 5.47 (SD=4.83, range 0 – 23) for 

all participants. Significant racial/ethnic differences were observed in the unadjusted total 

numbers of cardiovascular symptoms (p<0.01); NH Asians (4.05±4.53) had significantly 

lower total numbers of cardiovascular symptoms compared to other racial/ethnic groups 

(p<0.05) (Table 2). The most frequently reported cardiovascular symptoms among all 

participants were feeling hot or cold (53.6%), neck pain (43.6%), exhaustion (36.9%), and 

hot flushes (36.9%). Statistically significant racial/ethnic differences were observed in the 

unadjusted frequencies of neck pain, palpitation, suffocating, joint swelling, night sweats, 
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feeling hot or cold, hot flushes, and exhaustion (p<0.05). Compared to other racial/ethnic 

groups, NH Whites were more likely to report palpitation (23.2%), feeling hot or cold 

(60.9%), and exhaustion (46.4%); Hispanics were more likely to report suffocating (12.7%) 

and joint swelling (16.7%); and NH African Americans were more likely to report night 

sweats (28.6%) and hot flushes (50.4%). NH Asians had the lowest symptom prevalence 

across all cardiovascular symptoms, except neck pain in which NH African Americans 

showed the lowest symptom prevalence. The most frequently reported cardiovascular 

symptoms were similar across racial/ethnic groups. Feeling hot or cold, shoulder pain, and 

neck pain were the top three symptoms for NH Whites, Hispanics, and NH Asians while 

feeling hot or cold, hot flushes, and shoulder pain were the most frequently reported 

cardiovascular symptoms for NH African Americans.

In the multinomial logistic regression analyses (see Table 3), Hispanics were more likely to 

report joint swelling (OR=5.23, 95% Confidence Interval [CI] =1.92–14.23) whereas they 

were less likely to report night sweats (OR=0.37, 95% CI=0.16–0.87) than NH Whites. NH 

African Americans were more likely to report joint swelling (OR=3.42, 95% CI=1.27–9.19), 

while they were less likely to report neck pain (OR=0.50, 95% CI=0.28–0.90) and 

exhaustion (OR=0.52, 95% CI=0.28–0.95) compared to NH Whites. NH Asians were less 

likely to report night sweats (OR=0.34, 95% CI=0.13–0.93) compared to NH Whites.

Racial/Ethnic Differences in the Severity of Cardiovascular Symptoms (Aim #1)

The mean total severity score was 16.10 (SD=16.45, range 0 – 92) for all participants. 

Significant racial/ethnic differences were observed in the unadjusted mean total severity 

scores (p<.01); NH Asians (11.64±15.39) had significantly lower total severity scores 

compared to other racial/ethnic groups (p<.05) (Table 4). The severity scores of neck pain, 

palpitation, joint swelling, shoulder pain, night sweats, feeling hot or cold, hot flushes, and 

exhaustion were significantly different by racial/ethnic group (p<0.05). Compared to other 

racial/ethnic groups, NH Whites were more likely to have severe symptoms of palpitation 

(0.59±1.13, range 0 – 5), and shoulder pain (1.75±1.73, range 0–5). Hispanics were more 

likely to have severe joint swelling (0.63±1.44, range 0–5). NH Asians were less likely to 

have severe symptoms of palpitation (0.21±0.77), shoulder pain (1.10±1.50, range 0–5), feel 

hot or cold (0.97± 1.31, range 0–5), hot flushes (0.53±1.18, range 0–5), and exhaustion 

(0.82±1.50, range 0–5) (Table 4).

In the multinomial logistic regression analyses, Hispanics were more likely to report severe 

joint swelling (OR=1.78, 95% CI=1.33–2.38), whereas they were less likely to report severe 

shoulder pain (OR=0.80, 95% CI=0.64–0.99) than NH Whites. NH African Americans were 

more likely to report severe joint swelling (OR=1.53, 95% CI=1.15–2.04) and less likely to 

report severe neck pain (OR=0.80, 95% CI=0.64–0.99) and severe exhaustion (OR=0.83, 

95% CI=0.69–1.00) compared to NH Whites (Table 5).

Racial/Ethnic Differences in Cardiovascular Symptoms by Menopausal Status (Aim #2)

Pre-menopausal women had lower total numbers and total severity scores than peri- and 

post-menopausal women across racial/ethnic groups. NH Asians had significantly lower 

total numbers and total severity scores of cardiovascular symptoms than Hispanics and NH 
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Whites. The main effects of race/ethnicity were not significant (p>0.05), while the main 

effects of menopausal status were significant for both total numbers and total severity scores 

of cardiovascular symptoms (p<0.05). Interaction between race/ethnicity and menopausal 

status was significant for the total severity scores of cardiovascular symptoms (p<0.05) 

(Table 6).

Subsequent ANOVA and post hoc tests by Duncan were performed to identify changes in the 

total numbers and severity scores of cardiovascular symptoms by menopausal transition 

status. The results showed that, among NH Whites and NH Asians, the total numbers and 

severity scores peaked in the peri-menopausal period and decreased in the post-menopausal 

period (p<0.05)(see Figures 1 and 2). Among Hispanics, the total numbers and severity 

scores continued to increase throughout the menopausal transition, and post-menopausal 

women had the highest total numbers and severity scores (p<0.05). Among NH African 

Americans, the total numbers and severity scores of cardiovascular symptoms were not 

significantly different across the menopausal transition (p>0.05)(Figures 1 & 2).

Factors Associated with the Total Number of Cardiovascular Symptoms (Aim #3)

Across the racial/ethnic groups, education (no college degree), financial strain (very low and 

somewhat low), BMI, peri-menopausal status, and the use of medication were positively 

associated with the total number of cardiovascular symptoms while pre-menopausal status 

was negatively associated with them (p<0.05). For every one unit increases in independent 

variables (e.g., BMI), the log count of the total numbers of cardiovascular symptoms was 

expected to increase by the regression coefficients (β= 0.01 for BMI). Among NH Whites, 

education (no college degree), high financial strain, employment, BMI, and the use of 

medication were positively associated with the total number of cardiovascular symptoms 

while age and pre-menopausal status were negatively associated (p<0.05). Among 

Hispanics, somewhat high financial strain, BMI, and the use of medication were positively 

associated with the total number of cardiovascular symptoms, while marital status (married/

partnered) and employment were negatively associated (p<0.05). Among NH African 

Americans, very high and somewhat high financial strain were positively associated with the 

total number of cardiovascular symptoms. Among NH Asians, age, very high financial 

strain, peri-menopausal status, and the use of medication were positively associated with the 

total number of cardiovascular symptoms, whereas employment was negatively associated 

(p<0.05) (Table 7).

Factors Associated with the Severity of Cardiovascular Symptoms (Aim #3)

Participants were divided into two groups using the mean total severity scores of individual 

racial/ethnic group. Based on the mean severity scores, we divided the total group and each 

racial/ethnic group into two groups (low versus high CVD symptom severity groups). For 

example, the mean severity score of CVD symptoms was 18.03 for NH Whites. Thus, those 

with the mean severity scores of at least 19 were categorized into the high CVD symptom 

severity group, and those with the mean severity scores of less than or equal to 18 were 

categorized into the low CVD symptom severity group. The CVD symptom severity scores 

for all participants were whole numbers. Multiple logistic regression analyses revealed that 

among all participants, very high (OR=3.71, 95% CI=1.97–6.99) and somewhat high 
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financial strain (OR=1.84, 95% CI=1.14–2.97) and no medication (OR=0.43, 95% CI= 

0.27–0.69) were significantly positively and negatively, respectively, associated with the 

total severity scores of cardiovascular symptoms. Among NH Whites, very high financial 

strain (OR=4.39, 95% CI=1.38–14.01) and no medication (OR=0.29, 95% CI=0.12–0.72) 

were significantly positively and negatively, respectively, associated with total severity 

scores. Among Hispanics, employment (OR=0.19, 95% CI=0.04–0.83) was significantly 

negatively associated. Among NH Asians, very high financial strain (OR=7.82, 95% 

CI=1.30–47.10) and peri-menopausal status (OR=4.55, 95% CI= 1.08–19.11) were 

significantly positively associated with severity scores for cardiovascular symptoms. Among 

NH African Americans, none of the variables was significantly associated with the total 

severity scores of cardiovascular symptoms (p>0.05). The Hosmer and Lemeshow goodness 

of fit tests indicated that all the logistic regression models had an acceptable fit (p>0.05), 

except for NH Whites and Hispanics (Table 8).

Discussion

The findings of this study agree with those in the literature; significant racial/ethnic 

differences were observed in the total numbers and total severity scores of cardiovascular 

symptoms experienced during the menopausal transition, and significant interactions were 

observed between race/ethnicity and menopausal status in their relations to cardiovascular 

symptoms. Indeed, the literature supported significant racial/ethnic differences in the 

prevalence and mortality rates of CVDs and/or CVD risk factors (Frank et al. 2013). Our 

findings suggest significant racial/ethnic differences in cardiovascular symptoms that midlife 

women might experience during the menopausal transition. Some studies also indicated 

racial/ethnic differences in hormone trajectories during menopausal transition (Richard-

Davis and Wellons 2013; Weiss et al. 2004; Randolph et al 2003), which may partially 

explain racial/ethnic differences in cardiovascular symptoms experienced by midlife women.

The directions of the racial/ethnic differences that were found in this study, however, were 

somewhat different from those in the literature. In most studies, ethnic minority groups 

tended to have higher prevalence and mortality rates of CVDs and/or CVD risk factors 

(Frank et al. 2013). From these findings, it can be inferred that ethnic minorities would have 

higher frequencies and severity of cardiovascular symptoms during the menopausal 

transition. Yet, in these secondary analyses, the racial/ethnic differences in the 

cardiovascular symptoms totally depended on the types of symptoms. In some symptoms, 

NH Whites tended to have higher frequencies and severity compared with other racial/ethnic 

groups, while they tended to have lower frequencies and severity in other symptoms. 

However, these findings have largely been missing in the literature, which necessitates 

further exploration on racial/ethnic differences in cardiovascular symptoms that are 

experienced during the menopausal transition.

The finding that NH Asian women tended to have lower frequencies and severity of 

cardiovascular symptoms agrees with the literature (Frank et al. 2013) but has rarely been 

reported. In the study of Frank et al. (2013), compared with NH Whites, all racial/ethnic 

minority groups tended to have a higher prevalence of low HDL-C, except for Japanese 

Americans and African Americans. Also, literature reveals that NH Asians experienced 
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lower frequencies and severity of menopausal symptoms than other racial/ethnic groups (Im 

2003; Gold et al., 2006). Richard-Davis and Wellons (2013) reported that NH Asian 

women’s estradiol levels were significantly lower than NH White women, which implies 

that their cardiovascular symptoms could be less frequent and less severe compared with NH 

White women. Randolph et al. (2003) also reported that Chinese women had lower 

unadjusted serum estradiol and sex hormone-binding globulin levels than other racial/ethnic 

groups even after adjusting for body size.

The finding that the total numbers and severity scores peaked in the peri-menopausal period 

and decreased in the post-menopausal period agrees with the literature (Pérez et al. 2009). 

Also, the finding that pre-menopausal women had lower total numbers and total severity 

scores than peri- and post-menopausal women across racial/ethnic groups concurs with the 

literature. As mentioned above, the menopausal transition brings about several biological 

and psychosocial changes that are frequently linked to increased cardiovascular risks, 

subsequently making midlife women experience cardiovascular symptoms that they did not 

experience previously (Pérez et al. 2009). Changes in estrogen levels are reportedly 

associated with hardening of the arteries, elevations in LDL cholesterol, and elevated 

triglycerides, subsequently increasing CVD risks (Rosano et al. 2007). Thus, peri-

menopausal women with estrogen fluctuation would be the group who are more likely to 

experience cardiovascular symptom compared with others.

The factors associated with cardiovascular symptoms were different in each racial/ethnic 

group, although education, financial strain, BMI, and use of medication were significantly 

related to symptom reporting in all participants. Only financial strain was significantly 

associated with the total number of cardiovascular symptoms in all racial/ethnic groups. This 

finding agrees with the literature, which indicates socioeconomic status is a significant factor 

associated with CVDs, CVD risk factors, and cardiovascular symptoms. Shaw et al. (2008) 

indicated that income was significantly associated with CVD outcomes of women with chest 

pain symptoms. Wang et al. (2013) reported significant differences between midlife women 

with CVD and those without CVD in several demographic characteristics, including family 

income. Shishehbor et al. (2006) also reported that socioeconomic status was significantly 

associated with functional capacity and heart rate recovery. However, the factors associated 

with cardiovascular symptoms in each racial/ethnic group have not been clearly determined 

yet.

Some significant differences by racial/ethnic group were not significant after controlling 

age, BMI, menopausal status, and the diagnosis of CVDs, which suggests that health 

covariates account for some of the racial/ethnic differences in cardiovascular symptoms 

experienced by midlife women during the menopausal transition. However, because of the 

inherent nature of a secondary analysis, no further analysis and/or interpretation were 

possible in this study.

A plausible reason for the racial/ethnic differences in CVDs has been postulated as the 

racial/ethnic minorities’ unique cultural attitudes toward CVDs. As recent studies among 

ethnic minorities have shown, culture can shape their attitudes toward CVDs, and they can 

define their own experience of CVDs differently according to their culture (Tindle, Davis, 
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and Kuller 2010). For example, in Korean culture, a heart attack is perceived as a disease of 

higher social class people who eat meats more frequently than lower social class people. 

These cultural attitudes have been influenced by Western culture, and migrations to the U.S. 

have assimilated Korean Americans to the U.S. culture. However, these attitudes still 

continue among Korean Americans, especially middle-aged and elderly populations. Not 

taking this cultural attitude into account may frustrate the promotion of cardiovascular health 

among Korean Americans. Likewise, the racial/ethnic differences in individual 

cardiovascular symptoms may need to be interpreted while considering the cultural contexts 

and attitudes related to CVDs in different cultures.

This study had several limitations. First of all, the generalizability of the findings was 

limited because the participants tended to be highly educated, married, and employed 

women. Some potential bias was also possible from participants being a member in an 

Internet community/group. Furthermore, the participants might not represent all the sub-

ethnic groups within each of the major racial/ethnic groups. Because only those who could 

engage in all possible forms of physical activity were included, more severely ill individuals 

who could be disproportionally from racial/ethnic minority groups might have been 

excluded. In addition, some unauthentic cases might have been included although several 

measures were adopted to prevent unauthentic cases. Since only self-reports were used to 

collect the data, no objective validation of the self-reports was available, which could have 

resulted in misclassification of symptoms and diseases. Furthermore, the acculturation scale 

used was originally developed for Asian populations, although it was used in multiple ethnic 

groups of midlife women in previous studies. Also, the symptom item of feeling hot or cold 

in the CSIMW could have some conceptual overlap with hot flushes. Additionally, the 

statistically significant racial/ethnic differences that were reported in this paper need to be 

carefully interpreted because the clinical meanings of the racial/ethnic differences are not 

clear at this point. Finally, the cross-sectional design of the original study did not permit 

assessment of temporal and thus potentially causal relations of demographic, behavioral, and 

health factors to symptoms and diseases reported.

Conclusion

This study clearly revealed significant racial/ethnic differences in the total numbers and total 

severity scores of cardiovascular symptoms that were experienced by midlife women, yet 

these differences totally depended on the type of symptoms. Also, significant racial/ethnic 

differences were observed in cardiovascular symptoms by menopausal status. Financial 

strain was the common factor associated with cardiovascular symptoms across racial/ethnic 

groups, but specific factors associated with cardiovascular symptoms were somewhat 

different in each group. Based on the findings, we conclude this paper with the following 

implications for future research. First, further studies on racial/ethnic differences in 

cardiovascular symptoms experienced by midlife women and their associated demographic, 

health, and lifestyle factors are needed with more in-depth cultural studies on possible 

reasons for the differences. Also, the participants of the original study did not represent sub-

ethnic variations in each major racial/ethnic group, and generalizability was limited. Thus, 

further studies are needed with diverse groups of various sub-ethnic groups, which would 

give a more generalizable understanding of the racial/ethnic differences.
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Figure 1. 
Total numbers of cardiovascular symptoms by menopausal status and race/ethnicity
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Figure 2. 
Total severity scores of cardiovascular symptoms by menopausal status and race/ethnicity
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Table 1

Characteristics of the participants (N=466).

n (%) Mean (SD)

Age (years) 49.33 (6.08)

BMI (Kg/m2) 28.57 (6.89)

Education ≤High school 46(9.9)

Partial college 108 (23.2)

≥College graduation 312 (67.0)

Marital status Married/partnered 310 (66.5)

Single/separated 156 (33.5)

Employment Yes 361 (77.5)

No 105 (22.5)

Financial strain Very high 81 (17.4)

Somewhat high 185 (39.7)

Not high 200 (42.9)

Race/Ethnicity Non-Hispanic (NH) Whites 138 (29.6)

Hispanic 102 (21.9)

NH Asian 107 (23.0)

NH African American 119 (25.5)

Menopause Pre-menopause 142 (30.5)

Peri-menopause 75 (16.1)

Post-menopause 249 (53.4)

Cardiovascular Yes 90 (19.3)

Diseases No 376 (80.7)
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Table 3

Associations of demographic and health characteristics with cardiovascular symptoms by racial/ethnic group 

(multinomial logistic regression analysis)(N=466).

Hispanics NH AA NH Asian

OR (95% CI) OR (95% CI) OR (95% CI)

Age (years) 0.97 (0.92–1.02) 0.99 (0.94–1.04) 0.97 (0.92–1.02)

BMI (Kg/m2) 1.06 (1.01–1.10)* 1.06 (1.01–1.10)** 0.81 (0.76–0.87)***

Menopause (post)

    Pre- 1.30 (0.65–2.60) 1.25 (0.62–2.51) 1.35 (0.66–2.75)

    Peri- 1.47 (0.67–3.26) 1.13 (0.53–2.42) 1.76 (0.77–4.00)

CVD (no) 0.94 (0.45–1.97) 0.47 (0.24–0.91)* 0.65 (0.28–1.48)

Neck pain 1.07 (0.59–1.96) 0.50 (0.28–0.90)* 0.95 (0.51–1.79)

Palpitation 0.53 (0.24–1.17) 0.55 (0.26–1.14) 0.41 (0.16–1.06)

Suffocating 2.62 (0.92–7.41) 0.61 (0.18–2.07) 1.18 (0.24–5.77)

Joint swelling 5.23 (1.92–14.23)** 3.42 (1.27–9.19)* 2.22 (0.61–8.07)

Night sweats 0.37 (0.16–0.87)* 1.29 (0.64–2.59) 0.34 (0.13–0.93)*

Feeling hot/cold 0.67 (0.35–1.26) 0.86 (0.46–1.61) 0.70 (0.37–1.34)

Hot flushes 1.37 (0.67–2.80) 1.89 (0.96–3.72) 0.76 (0.35–1.67)

Exhaustion 0.58 (0.31–1.10) 0.52 (0.28–0.95)* 0.86 (0.43–1.72)

Notes.

*
p < 0.05,

**
p < 0.01,

***
p < 0.001

Cox & Snell R2 = 0.35, Nagelkerke R2 = 0.37, Likelihood ratio χ2 (p) = 197.92 (p < 0.001).

Reference group for racial/ethnic group = NH Whites, reference group for menopause = post menopause, CVD = Cardiovascular disease, NH = 
Non-Hispanic, AA = African American, OR = Odd ratio, 95% CI = 95% confidence interval.
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Table 5

Total severity scores of cardiovascular symptoms by racial/ethnic group (multinomial logistic regression 

analysis)(N=466).

Hispanics NH AA NH Asian

OR (95% CI) OR (95% CI) OR (95% CI)

Age 0.97 (0.93–1.02) 0.99 (0.94–1.04) 0.98 (0.93–1.03)

BMI (Kg/m2) 1.05 (1.01–1.10)* 1.05 (1.01–1.10)* 0.80 (0.75–0.86)***

Menopause (post)

    Pre- 1.38 (0.69–2.74) 1.21 (0.60–2.43) 1.40 (0.68–2.85)

    Peri- 1.56 (0.71–3.47) 1.30 (0.61–2.79) 1.91 (0.83–4.37)

CVD (no) 0.66 (0.41–1.76) 0.45 (0.23–0.88)* 0.60 (0.26–1.37)

Neck pain 1.06 (0.85–1.33) 0.80 (0.64–0.99)* 1.01 (0.80–1.28)

Palpitation 0.89 (0.66–1.20) 0.83 (0.63–1.11) 0.73 (0.51–1.04)

Joint swelling 1.78 (1.33–2.38)*** 1.53 (1.15–2.04)* 1.34 (0.91–1.97)

Shoulder pain 0.80 (0.64–0.99)* 0.88 (0.72–1.08) 0.85 (0.68–1.07)

Night sweats 0.78 (0.59–1.02) 1.00 (0.79–1.27) 0.79 (0.56–1.09)

Feeling hot/cold 0.92 (0.73–1.16) 1.10 (0.88–1.37) 0.90 (0.70–1.14)

Hot flushes 1.08 (0.85–1.39) 1.12 (0.89–1.42) 0.88 (0.66–1.16)

Exhaustion 0.95 (0.78–1.15) 0.83 (0.69–1.00)* 1.07 (0.86–1.33)

Notes. Cox & Snell R2 = 0.34, Nagelkerke R2 = 0.36, Likelihood ratio χ2 (p) = 194.19 (p < 0.001).

*
p < 0.05,

**
p < 0.01,

***
p < 0.001.

Reference group = NH Whites, CVD = Cardiovascular disease, NH = Non-Hispanic, AA = African American, OR = Odd ratio, 95% CI = 95% 
confidence interval.

Covariates included in the model: age, BMI, menopause, and CVD

Women Health. Author manuscript; available in PMC 2016 July 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Im et al. Page 21

Ta
b

le
 6

To
ta

l n
um

be
rs

 a
nd

 to
ta

l s
ev

er
ity

 s
co

re
s 

of
 c

ar
di

ov
as

cu
la

r 
sy

m
pt

om
s 

by
 m

en
op

au
sa

l s
ta

tu
s 

an
d 

ra
ci

al
/e

th
ni

c 
gr

ou
ps

.

To
ta

l n
um

be
rs

M
en

op
au

sa
l S

ta
tu

s
F

 (
p)

P
re

a
P

er
ib

P
os

tb

M
 (

SD
)

M
 (

SD
)

M
 (

SD
)

N
H

 W
hi

te
4.

31
 (

4.
15

)
7.

76
 (

5.
90

)
6.

50
 (

4.
58

)
E

th
ni

ci
ty

2.
06

 (
0.

10
5)

H
is

pa
ni

c
4.

05
 (

3.
39

)
4.

69
 (

4.
57

)
7.

32
 (

5.
69

)
M

en
op

au
se

7.
62

 (
0.

00
1)

N
H

 A
A

5.
17

 (
4.

25
)

5.
84

 (
4.

62
)

5.
85

 (
4.

93
)

E
th

ni
c 

* 
m

en
o

1.
81

 (
0.

09
5)

N
H

 A
si

an
3.

02
 (

3.
62

)
6.

53
 (

5.
68

)
4.

07
 (

4.
50

)

To
ta

l
se

ve
ri

ty

M
en

op
au

se

F 
(p

)
Pr

ea
Pe

ri
b

Po
st

b

M
ea

n 
(S

D
)

M
ea

n 
(S

D
)

M
ea

n 
(S

D
)

N
H

 W
hi

te
b

12
.8

6 
(1

3.
57

)
24

.6
2 

(1
9.

79
)

18
.5

5 
(1

5.
87

)
E

th
ni

ci
ty

1.
90

 (
0.

12
9)

H
is

pa
ni

cb
10

.9
4 

(1
0.

27
)

13
.4

4 
(1

3.
29

)
23

.2
7 

(2
1.

29
)

M
en

op
au

se
6.

96
 (

0.
00

1)

N
H

 A
A

ab
15

.5
2 

(1
4.

89
)

15
.9

5 
(1

4.
60

)
17

.1
8 

(1
6.

31
)

E
th

ni
c 

* 
m

en
o

2.
18

 (
0.

04
4)

N
H

 A
si

an
a

8.
00

 (
11

.7
7)

19
.5

3 
(2

0.
02

)
12

.0
5 

(1
5.

37
)

N
ot

es
. P

os
t h

oc
 te

st
s 

by
 B

on
fe

rr
on

i (
a 

<
 b

).

C
ov

ar
ia

te
s 

in
cl

ud
ed

 in
 th

e 
m

od
el

: f
in

an
ci

al
 s

tr
ai

n,
 B

M
I,

 a
nd

 C
V

D
.

C
V

D
 =

 C
ar

di
ov

as
cu

la
r 

di
se

as
e,

 N
H

 =
 N

on
-H

is
pa

ni
c,

 A
A

 =
 A

fr
ic

an
 A

m
er

ic
an

Women Health. Author manuscript; available in PMC 2016 July 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Im et al. Page 22

Ta
b

le
 7

Fa
ct

or
s 

as
so

ci
at

ed
 w

ith
 th

e 
to

ta
l n

um
be

r 
of

 c
ar

di
ov

as
cu

la
r 

sy
m

pt
om

s 
by

 r
ac

ia
l/e

th
ni

c 
gr

ou
p.

F
ac

to
rs

To
ta

l
(N

=4
66

)
N

H
 W

hi
te

(n
=1

38
)

H
is

pa
ni

c
(n

=1
02

)
N

H
 A

A
(n

=1
19

)
N

H
 A

si
an

(n
=1

07
)

B
p

B
p

B
p

B
p

B
p

A
ge

0.
00

0.
97

1
−

0.
02

0.
00

3
0.

02
0.

06
8

0.
01

0.
14

3
0.

03
0.

00
2

E
du

ca
tio

n 
(n

o 
co

lle
ge

)
0.

10
0.

03
0

0.
21

0.
01

0
−

0.
02

0.
87

1
0.

12
0.

20
6

−
0.

04
0.

75
1

M
ar

ita
l s

ta
tu

s 
(m

ar
ri

ed
)

−
0.

01
0.

84
4

0.
12

0.
17

1
−

0.
19

0.
03

9
−

0.
08

0.
33

9
0.

25
0.

07
9

Fi
na

nc
ia

l s
tr

ai
n 

(n
ot

hi
gh

)

   
 V

er
y 

hi
gh

0.
44

<
0.

00
1

0.
50

<
0.

00
1

0.
02

0.
88

9
0.

27
0.

04
2

1.
03

<
0.

00
1

   
 S

om
ew

ha
t h

ig
h

0.
22

<
0.

00
1

0.
16

0.
11

0
0.

25
0.

01
1

0.
31

0.
00

1
0.

21
0.

09
0

E
m

pl
oy

m
en

t (
ye

s)
−

0.
06

0.
18

4
0.

18
0.

04
1

−
0.

32
0.

00
3

0.
10

0.
36

6
−

0.
25

0.
02

4

B
M

I 
(k

g/
m

2 )
0.

01
0.

00
1

0.
01

0.
02

7
0.

02
0.

01
4

0.
00

0.
79

6
0.

02
0.

35
7

M
en

op
au

se
 (

po
st

)

   
 P

re
−

0.
28

<
0.

00
1

−
0.

36
<

0.
00

1
−

0.
23

0.
05

4
0.

01
0.

96
1

−
0.

10
0.

45
9

   
 P

er
i

0.
12

0.
02

5
0.

15
0.

11
9

−
0.

04
0.

80
6

0.
02

0.
86

0
0.

74
<

0.
00

1

C
V

D
 (

no
)

−
0.

09
0.

07
4

−
0.

04
0.

67
9

−
0.

04
0.

68
8

−
0.

14
0.

14
3

−
0.

07
0.

64
0

M
ed

ic
at

io
n 

(n
o)

−
0.

35
<

0.
00

1
−

03
8

<
0.

00
1

−
0.

65
<

0.
00

1
0.

02
0.

85
6

−
0.

32
0.

00
6

A
cc

ul
tu

ra
tio

n
0.

01
0.

17
7

−
0.

01
0.

86
3

0.
01

0.
32

1
0.

03
0.

24
6

−
0.

01
0.

60
2

L
og

 li
ke

lih
oo

d
−

15
38

.0
1

−
42

8.
65

−
30

9.
12

−
40

4.
71

−
32

2.
63

L
R

 χ
2

29
9.

23
**

*
12

1.
18

**
*

13
8.

93
**

*
27

.6
2**

*
10

2.
49

**
*

N
ot

es
. C

V
D

 =
 C

ar
di

ov
as

cu
la

r 
di

se
as

e,
 N

H
 =

 N
on

-H
is

pa
ni

c,
 A

A
 =

 A
fr

ic
an

 A
m

er
ic

an
, B

M
I 

=
 b

od
y 

m
as

s 
in

de
x.

Women Health. Author manuscript; available in PMC 2016 July 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Im et al. Page 23

Ta
b

le
 8

Fa
ct

or
s 

as
so

ci
at

ed
 w

ith
 to

ta
l s

ev
er

ity
 s

co
re

s 
of

 c
ar

di
ov

as
cu

la
r 

sy
m

pt
om

s 
by

 r
ac

ia
l/e

th
ni

c 
gr

ou
p.

To
ta

l
(N

=4
66

)
N

H
 W

hi
te

(n
=1

38
)

H
is

pa
ni

c
(n

=1
02

)
N

H
 A

A
(n

=1
19

)
N

H
 A

si
an

(n
=1

07
)

O
R

 (
95

%
 C

I)
O

R
 (

95
%

 C
I)

O
R

 (
95

%
 C

I)
O

R
 (

95
%

 C
I)

O
R

 (
95

%
 C

I)

A
ge

 (
ye

ar
s)

1.
01

 (
0.

97
–1

.0
5)

0.
96

 (
0.

89
–1

.0
2)

1.
03

 (
0.

94
–1

.1
4)

1.
05

 (
0.

97
–1

.1
3)

1.
10

 (
0.

99
–1

.2
1)

E
du

ca
tio

n 
(≥

 c
ol

le
ge

)

   
 ≤

 H
ig

h 
sc

ho
ol

1.
19

 (
0.

75
–1

.8
9)

2.
29

 (
0.

90
–5

.8
2)

0.
87

 (
0.

27
–2

.8
3)

1.
33

 (
0.

53
–3

.3
6)

1.
73

 (
0.

47
–6

.2
8)

M
ar

ita
l s

ta
tu

s 
(s

in
gl

e)

   
 M

ar
ri

ed
/p

ar
tn

er
ed

0.
79

 (
0.

51
–1

.2
3)

1.
13

 (
0.

45
–2

.8
4)

0.
63

 (
0.

22
–1

.8
0)

0.
65

 (
0.

28
–1

.4
8)

1.
35

 (
0.

37
–5

.0
2)

Fi
na

nc
ia

l s
tr

ai
n

(s
uf

fi
ci

en
t)

3.
71

 (
1.

97
–6

.9
9)

**
*

4.
39

 (
1.

38
–1

4.
01

)*
0.

90
 (

0.
16

–5
.2

4)
2.

80
 (

0.
72

–1
0.

89
)

7.
82

 (
1.

30
–4

7.
10

)*

   
 V

er
y 

hi
gh

1.
84

 (
1.

14
–2

.9
7)

*
1.

72
 (

0.
61

–4
.9

0)
2.

51
 (

0.
82

–7
.7

3)
2.

03
 (

0.
82

–5
.0

4)
0.

96
 (

0.
29

–3
.1

9)

   
 S

om
ew

ha
t h

ig
h

E
m

pl
oy

m
en

t (
ye

s)
0.

70
 (

0.
42

–1
.1

6)
1.

47
 (

0.
54

–3
.9

9)
0.

19
 (

0.
04

–0
.8

3)
*

1.
50

 (
0.

48
–4

.6
9)

0.
80

 (
0.

27
–2

.3
4)

B
M

I 
(≥

 2
5 

K
g/

m
2 )

   
 <

 2
5 

K
g/

m
2

0.
70

 (
0.

44
–1

.1
1)

0.
51

 (
0.

22
–1

.1
5)

0.
20

 (
0.

04
–1

.1
4)

1.
78

 (
0.

65
–4

.8
6)

1.
02

 (
0.

32
–3

.2
5)

M
en

op
au

se
 (

po
st

)

   
 P

re
-

0.
65

 (
0.

38
 –

 1
.1

2)
0.

74
 (

0.
27

–2
.0

6)
0.

49
 (

0.
13

–1
.9

0)
1.

61
 (

0.
54

–4
.8

0)
0.

54
 (

0.
15

–1
.9

1)

   
 P

er
i-

1.
24

 (
0.

69
 –

 2
.2

3)
0.

95
 (

0.
30

 –
 2

.9
9)

1.
41

 (
0.

32
 –

 6
.1

3)
0.

98
 (

0.
30

–3
.2

2)
4.

55
 (

1.
08

–1
9.

11
)*

C
ar

di
ol

og
y 

(n
o)

0.
89

 (
0.

52
–1

.5
2)

0.
89

 (
0.

31
–2

.5
5)

0.
57

 (
0.

16
–2

.0
4)

1.
05

 (
0.

40
–2

.7
6)

1.
61

 (
0.

33
–7

.7
6)

M
ed

ic
at

io
n 

(n
o)

0.
43

 (
0.

27
 –

 0
.6

9)
**

*
0.

29
 (

0.
12

 –
 0

.7
2)

**
0.

38
 (

0.
11

 –
 1

.3
3)

0.
76

 (
0.

28
 –

 2
.0

2)
0.

75
 (

0.
24

 –
 2

.3
2)

A
cc

ul
tu

ra
tio

n
1.

03
 (

0.
98

 –
 1

.0
9)

1.
34

 (
0.

66
 –

 2
.7

2)
1.

03
 (

0.
92

 –
 1

.1
6)

1.
09

 (
0.

82
 –

 1
.4

4)
0.

93
 (

0.
84

 –
 1

.0
3)

C
ox

 &
 S

ne
ll 

R
2

.1
3

.1
8

.2
7

.0
8

.2
1

N
ag

el
ke

rk
e 

R
2

.1
8

.2
6

.3
7

.1
0

.3
0

H
os

m
er

/L
em

es
ho

w
 χ

2  
(p

)
13

.9
3(

.0
84

)
18

.3
5(

.0
19

)
18

.2
2(

.0
20

)
4.

17
(.

84
2)

3.
36

(.
91

0)

N
ot

es
. C

V
D

 =
 C

ar
di

ov
as

cu
la

r 
di

se
as

e,
 N

H
 =

 N
on

-H
is

pa
ni

c,
 A

A
 =

 A
fr

ic
an

 A
m

er
ic

an
, B

M
I 

=
 b

od
y 

m
as

s 
in

de
x.

G
ro

up
s 

w
er

e 
di

vi
de

d 
us

in
g 

th
e 

m
ea

n 
C

V
D

 s
ym

pt
om

 s
ev

er
ity

 s
co

re
 f

or
 e

ac
h 

ra
ci

al
/e

th
ni

c 
gr

ou
p:

 A
si

an
s 

(1
1 

≥ 
lo

w
 C

V
D

 s
ym

pt
om

 s
ev

er
ity

, 1
1 

<
 h

ig
h 

C
V

D
 s

ym
pt

om
 s

ev
er

ity
);

 T
ot

al
 g

ro
up

 a
nd

 A
fr

ic
an

 
A

m
er

ic
an

s 
(1

6 
≥ 

lo
w

 C
V

D
 s

ym
pt

om
 s

ev
er

ity
, 1

6 
<

 h
ig

h 
C

V
D

 s
ym

pt
om

 s
ev

er
ity

);
 a

nd
 H

is
pa

ni
cs

 (
17

 ≥
 lo

w
 C

V
D

 s
ym

pt
om

 s
ev

er
ity

, 1
7 

<
 h

ig
h 

C
V

D
 s

ym
pt

om
 s

ev
er

ity
),

 a
nd

 W
hi

te
s 

(1
8 

≥ 
lo

w
 C

V
D

 s
ym

pt
om

 
se

ve
ri

ty
, 1

8 
<

 h
ig

h 
C

V
D

 s
ym

pt
om

 s
ev

er
ity

).

Women Health. Author manuscript; available in PMC 2016 July 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Im et al. Page 24
* p 

<
 0

.0
5,

**
p 

<
 0

.0
1,

**
* p 

<
 0

.0
01

Women Health. Author manuscript; available in PMC 2016 July 01.


	Abstract
	Definitions and Theoretical Basis
	Method
	Settings and Participants
	Instruments
	Background characteristics, perceived health, and menopausal status
	The Cardiovascular Symptom Index for Midlife Women (CSIMW)

	Data Collection Procedures
	Data Analysis

	Findings
	General Characteristics of the Participants
	Racial/Ethnic Differences in the Frequencies of Cardiovascular Symptoms (Aim #1)
	Racial/Ethnic Differences in the Severity of Cardiovascular Symptoms (Aim #1)
	Racial/Ethnic Differences in Cardiovascular Symptoms by Menopausal Status (Aim #2)
	Factors Associated with the Total Number of Cardiovascular Symptoms (Aim #3)
	Factors Associated with the Severity of Cardiovascular Symptoms (Aim #3)

	Discussion
	Conclusion
	References
	Figure 1
	Figure 2
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6
	Table 7
	Table 8

