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Abstract

The purpose of the present study was to examine the relationships of multiple factors to 

menopausal symptoms in different racial/ethnic groups of midlife women. This secondary analysis 

was conducted with the data from 980 midlife women that were collected from 2005 to 2013 using 

the Midlife Women’s Symptom Index. Structural equation modeling was used to analyze the data. 

The model had the highest fit indices for Non-Hispanic (NH) White midlife women, and 

prominent racial/ethnic differences were observed in the relationships of multiple factors to 

menopausal symptoms. In all racial/ethnic groups (except in Hispanic women), perceived health 

status was significantly associated positively with menopausal symptoms (β=−0.149 for NH 

African American; β=−0.207 for NH Asians; β=−0.162 for NH Whites). Body mass index was 

significantly positively associated with menopausal symptoms only in NH Asians (β=0.118) and 

Hispanics (β=0.210). The racial/ethnic differences in the relationships of multiple factors to 

menopausal symptoms could have resulted from the different cultural contexts in which women 

undergo during their menopausal transitions. Further cultural studies on the associations of racial/

ethnic-specific factors with menopausal symptoms would help in understanding possible causes 

for racial/ethnic differences in the factors significantly associated with menopausal symptoms.
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INTRODUCTION

Menopause is a life transition that brings about drastic biological, psychological, and 

cultural changes in midlife women’s lives (Jones, Jurgenson, Katzenellenbogen, and 
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Thompson 2012; Mitchell, Woods, and Mariella 2000). Midlife women frequently 

experience a variety of symptoms during their menopausal transitions mainly due to 

hormonal changes (Freeman, 2015). Women experience various types of symptoms, 

including vasomotor symptoms, sleep difficulties, musculoskeletal symptoms, and cognitive 

symptoms (Gold et al. 2007). These symptoms are associated with many background and 

contextual factors, lifestyle factors, and factors related to health and menopausal status 

(Gold et al. 2017; Pimenta, Leal, Maroco, and Ramos 2012b). However, little has been 

reported on whether these multiple factors are related differently to menopausal symptoms 

in different racial/ethnic groups of midlife women.

The knowledge of menopausal symptoms and their related factors are still mostly derived 

from studies conducted among non-Hispanic (NH) White women (Andrist and MacPherson 

2001). However, with continuous challenge to the universality of menopausal symptoms, 

racial/ethnic differences in menopausal symptoms and their related factors have been 

increasingly reported (Gold et al 2006; Haines, Xing, Park, Holinka, and Ausmanas 2005; 

Im and Chee 2005; Im, Lee, Chee, Brown, and Dormire 2010; Im, Lee, Chee, Dormire, and 

Brown 2010; Kagawa-Singer et al. 2002; Kardia, Chu, and Sowers 2006; Kravitz and Joffe 

2011; Llaneza, García-Portilla, Llaneza-Suárez, Armott, and Pérez-López 2012; Thurston et 

al. 2008). For instance, one of the first multi-racial/ethnic studies in the U.S. on the 

menopausal transition and related symptoms, the Study of Women’s Health Across the 

Nation (SWAN) (Avis et al. 2001; Gold et al. 2000; Gold et al 2006; Kardia et al. 2006; 

Kravitz and Joffe 2011; Thurston et al. 2008; Thurston et al. 2008) revealed significant 

racial/ethnic differences in menopausal symptoms, quality of life, and the prevalence rate of 

premature menopause. These publications suggested that the cause of racial/ethnic 

differences is multifactorial, resulting from differences in complex biological, social, 

economic, and cultural situations among the groups (Thurston et al. 2008). Thus, it is 

suspected that the associations of multiple factors to menopausal symptoms could be 

different in different racial/ethnic groups.

Structural equation modeling (SEM) is a statistical technique that is usually used to examine 

and approximate causal associations using an integration of statistical data and qualitative 

causal propositions (Bagozzi and Yi 2012). SEM is frequently used to decide if a specific 

model is valid, subsequently clarifying the relationships among the variables (Bagozzi and 

Yi 2012). Through SEM, the relationships among various variables can be identified, which 

could help in constructing the most approximate model to explain these relationships 

(Bagozzi and Yi 2012). In addition, because SEM uses latent variables (i.e., hypothetical 

constructs derived from several measurable variables), researchers can control those 

variables’ measurement errors (Bagozzi and Yi 2012). Hence, SEM is more reliable than 

multiple logistic regression models in identifying the relationships among multiple variables 

(Bagozzi and Yi 2012).

Until recently, however, SEM has rarely been used to identify the relationships among 

multiple variables related to menopausal symptoms, especially in different racial/ethnic 

groups. When the PUBMED database was searched using two key words, “structural 

equation model” and “menopausal symptoms,” only 10 articles were retrieved. Among 

them, eight articles were published during the last 10 years, and four articles were written by 
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the same author (Pimenta, Leal, Maroco, and Ramos 2011, 2012a; Pimenta et al. 2012b; 

Pimenta, Maroco, Ramos, and Leal 2014). Also, among them, only six articles actually 

included the findings of associations of various variables to menopausal symptoms. For 

example, Seib et al.(2013) examined the relationships of background characteristics, 

lifestyle characteristics, and perceived physical health to perceived mental health in post-

menopausal women using SEM. Using SEM, Pimenta et al. explored the associations of 

spirituality, life events, background factors, health- and menopause-related factors, and 

lifestyle factors to menopausal symptoms in general, specifically hot flashes and sweats 

(Pimenta et al., 2011, 2012a, 2012b, 2014). In addition, using SEM, Elavsky and Gold 

(2009) determined if depression and fatigue mediated the associations among physical 

activity, body mass index (BMI), hot flashes, and perceived stress level. However, they did 

not determine the relationships among multiple variables associated with menopausal 

symptoms in different racial/ethnic groups.

The purpose of the present study, therefore, was to examine the relationships of multiple 

factors to menopausal symptoms in different racial/ethnic groups of midlife women. In this 

study, we relied on women’s self-reports of the symptoms that they experienced during the 

menopausal transition. This secondary analysis was conducted using data from two larger 

national Internet surveys on midlife women’s health issues conducted in four racial/ethnic 

groups of U.S. midlife women from 2005 to 2013 (Non-Hispanic [NH] Whites, NH African 

Americans, NH Asians, and Hispanics) (Authors 2010; Authors 2012).

Theoretical framework

As the theoretical basis of the study, the Asian immigrant women’s menopausal symptom 

experience in the U.S. (AIMS) theory was adopted (Figure 1) (Im 2010). The AIMS theory 

was developed based on a systematic integrated literature review of menopausal symptoms 

and a large survey study among Asian American midlife women. The AIMS theory was 

specifically chosen for this analysis because it comprehensively included multiple possible 

concepts related to menopausal symptoms that had been previously reported in the literature 

through a systematic integrated literature review (Im 2010). Subsequently, the AIMS could 

provide a basis for race/ethnic-specific modeling in each racial/ethnic group. Among the 

major concepts of the AIMS theory, this study focused on “transition conditions” and 

“patterns of response” (Im 2010). Transition conditions include “facilitators” for or 

“barriers” to eventually attaining a successful transition without any health concerns. The 

AIMS theory suggests “genetic, demographic, lifestyle, and health and menopausal factors” 

as four sub-concepts of the transition conditions.

In this analysis, “genetic and lifestyle factors” were excluded because they were not 

included in the data. However, two sub-concepts of “demographic and health and 

menopausal factors” were included. In this study, “acculturation factors,” one of the 

demographic factors, was conceptualized as an associated factor in Asian participants, 

Hispanic participants, and all participants because only Asian participants, Hispanic 

participants, and all participants included immigrants. The concept of “patterns of response”

—another major concept of the AIMS theory—includes menopausal symptoms 

characteristics, such as “type and the number of symptoms, symptoms severity, and unique 
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cultural responses” (Im 2010). For this analysis, only “the number of symptoms” and 

“symptoms severity” were adopted because the data did not include any variables related to 

“unique cultural response.”

METHODS

This secondary analysis used the data from two national Internet surveys on midlife 

women’s health issues (Authors 2010; Authors 2012). Institutional review board approval of 

the study protocol was acquired from the institutions with which the researchers were 

affiliated.

Participants

This secondary analysis included only the data from 980 women (294 NH White, 222 NH 

African American, 223 NH Asian, and 241 Hispanic women) who completely answered the 

questions on menopausal symptoms. The participants of the parent studies were recruited 

through Internet communities/groups for midlife women on a volunteer basis. The original 

studies included a total of 1,245 women, and the response rate (the number of participants as 

a proportion of the number of visitors at the project website) was 95~96%. The women were 

40 to 60 years old, were able to read and write English, and reported themselves as NH 

White, NH African American, NH Asian, or Hispanic. About 95% of the potential 

participants who visited the project website met the inclusion criteria. The sample size was 

pre-decided due to the nature of the secondary analysis.

According to Kline (2011), at least 200 participants or five to ten participants per variable 

are required for a structural equation modeling analysis. Thus, for this study, 200 or 55 to 

110 women (11 variables) would be needed to conduct a structural equation modeling 

analysis. Thus, 980 was an adequate sample size for the SEM that was conducted in this 

study.

Instruments

The original studies used multiple instruments. Only the data measured using the following 

instruments were included in the present analyses.

Demographic factors.—Demographic factors included age, the level of education, 

marital status, employment, perceived family income, and the number of children.

Acculturation factors.—The participants were first asked if they were born in the U.S. 

and how many years they had resided in the United States. The level of acculturation was 

quantified using the modified Suinn-Lew Asian Self-Identity Acculturation scale (Im et al. 

2008; Im et al. 2005; Suinn et al. 1987; Suinn, Ahuna, and Khoo 1992). The modified scale 

consisted of five 5-point Likert scale questions about foods, music, customs, languages, and 

friends. A higher mean score means more acculturated to the main culture of the United 

States. Cronbach’s alpha coefficient of this modified scale was 0.84 in a previous study (Im 

et al. 2008) and 0.97 in this study. For those who were born in the U.S., the length of stay in 

the U.S. (in years) and the level of acculturation scores were replaced with their age and 5-

points (which means complete acculturation to the culture of the United States), respectively.
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Health and menopausal status.—Self-reported height and weight (used to generate 

body-mass index in kg/m2) and perceived general health (on a 5-point Likert scale) were 

asked to assess the women’s health status. Self-reported menopausal status was measured 

with seven questions on the length of time from the first day of the last menstrual period, 

regularity of menstrual periods, and flow of menstruation. In addition, the women were 

requested to answer whether they used hormone therapy to relieve menopausal symptoms. 

Information from these questions were used to classify participants into one of four 

menopausal stages based on the criteria by the SWAN (Avis et al. 2001). The pre-

menopausal stage was defined as having menstrual periods in the past 3 months with no 

change in regularity. Having periods in the past 3 months but experiencing some irregularity 

in cycle during the past year constituted the early peri-menopausal stage. No periods of 

menstruation in the past three months but having a period in the past 12 months constituted 

the late peri-menopausal stage, and no menstrual period for more than 12 months (not 

related to medication, pregnancy, or severe weight loss) constituted the post-menopausal 

stage. Those who had a hysterectomy and/or a bilateral oophorectomy were excluded in the 

original studies; so, they were not included in these analyses as well. All peri- and 

premenopausal women who used steroid hormones in the past three months were also 

excluded in the original studies and thus also in these analyses, because their menstrual 

status could be obscured by the hormone therapy.

Menopausal symptoms.—The Midlife Women’s Symptoms Index (MSI) (Im 2006) was 

used to assess menopausal symptoms. The MSI is composed of 73 items about physical, 

psychological, and psychosomatic symptoms related to the menopausal transition. For each 

of 73 items of the MSI, the women were asked to respond to two questions about the 

presence of menopausal symptoms (no = 0, yes = 1, the total number of symptoms ranging 

from zero to 73) and symptom severity (the severity sub-scale on a 5-point Likert scale [“not 

at all”= 0 to “extremely”= 4], the total severity scores ranging from zero to 292). Higher 

scores meant higher numbers of menopausal symptoms and greater severity of menopausal 

symptoms. The psychometric properties, such as reliability and validity for multi-racial/

ethnic groups of midlife women, have been obtained in previous studies (Im 2006; Lee, Im, 

and Chee 2010; Kang et al. 2015). Kuder Richardson-20 of the MSI in this analysis was 0.94 

for the prevalence sub-scale. Cronbach’s alpha of the MSI in this analysis was 0.96 for the 

severity sub-scale.

Data collection

The data collection in the two original studies was conducted through the Internet. The study 

websites that were constructed with the affiliated institutes’ standard security and safety 

measures provided the checklist for inclusion criteria, informed consent, and questionnaires 

to the participants. Midlife women who were recruited from online communities visited and 

browsed the study websites, and then responded to the Internet surveys following consent to 

participate and passing the screening questions against the inclusion criteria. Only electronic 

consent was obtained through the Internet; the participants were asked to review an 

electronic informed consent sheet on the project website, and asked to click “I agree to 

participate” to give their consent to participate. More detailed procedures on data collection 

could be found elsewhere (Authors 2010; Authors 2012).
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Data analysis

The analyses of the data were conducted using the SPSS and AMOS programs. First, 

descriptive statistics for all variables were calculated to identify quantitative features of the 

data. Next, to construct structural equation models in each racial/ethnic group and in total 

participants, the normality of all variables was assessed. Pearson’s correlation analyses were 

conducted to check multicollinearity among the variables. Then, based on the estimation and 

analysis of the model, which were performed using a maximum likelihood method, 

standardized regression weights and coefficients of multiple determination (squared multiple 

correlation, R2) were obtained. At that time, acculturation factors were entered in the models 

for NH Asian, Hispanic, and all participants.

The SEM requires following the model that is chosen for the analysis rather than separating 

specific variables from the model (Bae, 2009). Also, even when some variables do not have 

significant paths in the SEM analyses, the variables are still retained in the model (Bae, 

2009; Wan, 2002). Accordingly, the variables for this study were chosen from the AIMS 

theory and were entered into each SEM simultaneously. Subsequently, socioeconomic status 

was included as one of the demographic characteristics in the SEM process, rather than 

separating it from the demographic characteristics. Also, all variables were retained 

regardless of their statistical significance in relation to the dependent variable. Additionally, 

the SEM analyses were conducted separately for three different types of symptoms: 

physical, psychological, and psychosomatic. However, this did not reveal any new or 

additional information in the models, and the fit indices of the all models became too low, 

indicating these separate models did not fit the data well. The overall fit of the models was 

evaluated using a set of fit indices that included the goodness of fit index (GFI), adjusted 

goodness of fit index (AGFI), normed fit index (NFI), comparative fit index (CFI), and the 

root mean square error of approximation (RMSEA).

RESULTS

Characteristics of the Participants

The mean age of participants for these analyses was 48.9 (SD=5.7) years in total participants 

(Table 1). Over 61% of the participants had completed college or graduate degrees. About 

69% of participants were married or partnered, and 75% were employed. Approximately 

44% of the participants indicated that their family income was enough to pay for basics (e.g., 

food, housing, heat, etc.). While all NH White and NH African American women were born 

in the U.S., approximately 27% of NH Asians and 77% of Hispanics were born in the U.S. 

The mean length of stay in the U.S. was 26.5 (SD=17.4) years in NH Asians and 44.2 

(SD=11.5) years in Hispanics. While the average acculturation score in NH Asians was 3.3 

(SD=1.1), the average acculturation score in Hispanics was 4.5 (SD=1.0) (Table 1).

The mean BMI ranged from 23.5 (in NH Asian Americans) to 31.7 (in NH African 

Americans) (Table 2). Over 50% of the participants reported that they were healthy. Over 

39% of the participants were postmenopausal, and about 90% did not use hormone therapy 

to relieve menopausal symptoms. The mean scores of menopausal symptoms ranged from 

18.7 (in NH African American women) to 22.0 (in NH White women), and the mean 
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severity scores of menopausal symptoms ranged from 41.7 (in NH Asian American women) 

to 68.1 (in NH White women) (Table 2).

Structural Equation Modeling on Menopausal Symptoms

The structural equation model for total participants showed that demographic factors (β=

−0.335), specifically higher level of education, higher perceived family income, being 

employed, and having fewer children, and greater perceived general health (β=−0.172), were 

negatively related to menopausal symptoms (Figure 2 and Table 3). Additionally, 

acculturation factors (β=0.084; being born in the U.S. and longer stay in the U.S.) and 

greater BMI (β=0.117), were positively related to menopausal symptoms (Figure 2 and 

Table 3).

The models for NH White and NH African American women showed that demographic 

factors (indicative of a higher level of education, higher perceived family income, being 

employed, and having fewer children; β=−0.534 for NH Whites and β =−0.344 for NH 

African Americans) and better perceived general health (β=−0.162 for NH Whites and β=

−0.149 for NH African Americans) were significantly negatively associated with reporting 

menopausal symptoms (Figure 2). The model for Hispanic women also showed that having a 

higher level of education and higher perceived family income, being employed, and having 

fewer children (β=−0.234) were negatively related to reporting menopausal symptoms 

(Figure 2 and Table 3). In addition, Hispanic women with higher BMI (β=0.210) reported 

significantly more severe menopausal symptoms (Table 3). Lastly, the model for NH Asian 

women showed that higher BMI (β=0.118) and poorer perceived general health (β=−0.207) 

were positively related to reporting menopausal symptoms.

The squared multiple correlations for the models were 24% for total participants, 41% for 

NH Whites, 20% for NH African Americans, 7% for NH Asians, and 16% for Hispanics. Fit 

indices for all five models were satisfactory based on the standard guidelines that were 

recommended by Bae (2010) (see Table 4).

DISCUSSION

The findings presented in this paper indicated prominent racial/ethnic differences in the 

relationships of multiple covariates to menopausal symptoms. In all racial/ethnic groups 

except NH Asian women, demographic factors—especially those related to socioeconomic 

status—were significantly associated with the women’s menopausal symptoms. Although 

the significant associations between demographic factors and reporting menopausal 

symptoms have been confirmed in the literature, the direction of the associations was 

inconsistent. One group of studies reported that those with low educational attainment or 

homemakers were more likely to report menopausal symptoms (Gold et al 2006; Huseth-

Zosel, Strand, and Perry 2014). The other group of studies reported that those who were 

employed or had higher levels of education or income were more likely to report 

menopausal symptoms (Bawar et al. 2013). The findings of this study agree with the results 

of the first group of studies. Because the data in these secondary analyses were collected 

through national approaches that have rarely been adopted in existing studies, the fact that 

the findings of this analysis agree with those of the first group of studies, some of which 

Im et al. Page 7

Women Health. Author manuscript; available in PMC 2019 October 09.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



were also conducted on samples from multiple areas of the U.S., could add important 

information to the current literature.

In all racial/ethnic groups except Hispanic women, poor perceived health status was 

significantly associated with greater likelihood to report menopausal symptoms. Prior 

studies have reported that, regardless of their actual health status or symptom experience, 

Hispanic women perceive their health as poor when they do not have a healthy lifestyle 

(Smith, Glazier, and Sibley 2010; Svedberg et al. 2006). Thus, even when they are actually 

healthy and do not have any symptoms, they may perceive their health as poor if they do not 

have a healthy lifestyle. Subsequently, these ethnic-specific attitudes could have influenced 

the association of perceived health status to menopausal symptoms in Hispanic women 

differently from other racial/ethnic groups. However, this inference tends to be new to the 

literature, so further investigations are necessary.

Only in NH Asians and Hispanics was BMI significantly positively associated with 

menopausal symptoms, which is a new finding added to the literature. Significant 

differences in the perception of body weight between NH Whites and NH African-

Americans have been reported; NH African-American women tend to report positive 

cultural attitudes toward large body sizes (high BMI), which usually makes them not worry 

about their weight (Hendley et al. 2011; Shoneye et al. 2011). However, attitudes toward 

body weight have rarely been studied in Hispanic or NH Asian women, although they could 

provide an answer for the question about why BMI was significantly associated with 

menopausal symptoms only in Hispanic and NH Asian women. In a recent study on NH 

Asian women’s attitudes toward physical activity, NH Asian women had cultural attitudes 

related to body weight that were similar to NH White women’s (Im et al. 2012b). In another 

study on Hispanic women’s attitudes toward physical activity, Hispanic women reportedly 

had cultural attitudes related to body weight that were similar to NH African American 

women’s (Im et al. 2010b). Thus, it would be difficult to interpret the finding based on the 

existing literature.

Interestingly, the level of acculturation was not significantly associated with menopausal 

symptoms in NH Asians and Hispanics, but it was one of the significant factors related to 

menopausal symptoms among total participants. A plausible rationale would be the absence 

of variations in the level of acculturation in each racial/ethnic group, which would be a 

limitation of this study as a secondary analysis of the Internet survey data (e.g., homogeneity 

of Internet populations).

The findings also suggested that the AIMS model would work better (with higher model fit 

indices) in NH White midlife women compared with in other racial/ethnic minorities, 

although the original model was developed for NH Asian midlife women. A conceivable 

reason would be that the major concepts of the AIMS were developed mainly based on a 

systematic integrated review of existing studies, and the major concepts from the literature 

might reflect NH White midlife women’s menopausal symptoms better than other racial/

ethnic minority groups’. Indeed, studies have reported that the current knowledge on 

menopausal symptom experience in the literature still tends not to reflect menopausal 

symptom experience of racial/ethnic minorities (Ayers, Forshaw, and Hunter, 2010; Hoga et 
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al. 2015). Yet, this would be one of the first studies that actually examined a model from the 

literature in different racial/ethnic groups using SEM analyses.

The study included several limitations because it was a secondary analysis. First, the sample 

size was predetermined, and the researchers did not have any control over the data collected 

so that some important variables, such as those pertaining to lifestyle, were not included, 

which could have resulted in residual confounding and could thus have affected the accuracy 

of the findings. Second, the sample size, when stratified on race/ethnicity or type of 

symptoms, might not have been large enough to detect some modest associations as 

statistically significant, particularly those that have been noted in larger studies. Third, the 

study participants of the original studies were a select group of midlife women. Although a 

quota sampling method was used in the original studies, the study participants still tended to 

be high income and highly educated women. Also, the women were required to be able to 

read and write in English, which definitely restricts the generalizability of the study findings. 

In addition, this study did not include lifestyle factors (e.g., smoking), which have been 

significantly related to symptoms during the menopause transition in a number of prior 

studies. Finally, the cross-sectional design of the study limits the interpretation of the study 

findings because of the inability to determine temporal relations and thus causality.

CONCLUSIONS

This study supported that significant factors related to reporting menopausal symptoms were 

different in different racial/ethnic groups. Also, the findings supported that the model based 

on the literature would work better in explaining the menopausal symptom experience of NH 

White midlife women. These findings suggest the following implications for future research 

and practice with multi-racial/ethnic groups of midlife women in menopausal transition. 

First, health care providers and researchers need to reflect on the racial/ethnic differences in 

the relationships of multiple factors to menopausal symptoms so that they can provide 

appropriate and adequate health care for the women while considering the differences. As 

the findings indicated, multiple factors could be differently associated with menopausal 

symptom experiences of midlife women in each racial/ethnic group. Thus, health care 

intervention (e.g., health education, coaching/support) for a specific racial/ethnic group of 

midlife women needs to incorporate these different factors in its design, structure, content, 

and implementation. Also, further cultural studies on the associations of racial/ethnic-

specific significant factors (e.g., perceived health status, BMI) to menopausal symptoms 

would help grasp the possible causes for the existing racial/ethnic differences in the 

significant factors influencing menopausal symptoms. In addition, further studies are needed 

to explore racial/ethnic differences in the associations by types of symptoms because the 

associations could be different depending on the types of symptoms (e.g., vasomotor 

symptoms, musculoskeletal symptoms). Finally, the study has limitations in its 

generalizability as discussed above. Thus, more research with various groups of the major 

racial/ethnic groups could also help solve the puzzle around the racial/ethnic differences in 

the covariates of menopausal symptoms in different racial/ethnic groups.
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Figure 1. 
The theoretical framework based on the AIMS theory (Im, 2010)
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Figure 2. 
The structural equation models for menopausal symptoms in midlife women

Note: Significant pathways are represented as solid lines while not significant ones are 

represented as dotted lines.
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Table 1.

Distributions of demographic and acculturation factors by race/ethnicity (N=980).

Variables (range) African
American
N (%)

Asian
American
N (%)

Hispanic
N (%)

White
N (%)

Total
N (%)

n 222 223 241 294 980

Age, years (mean±SD) 49.3±5.7 48.5±6.0 48.9±5.4 49.1±5.7 48.9±5.7

Level of education

  ≤ High school (HS)  17 (7.7) 28 (12.6) 41 (17.0) 50 (17.0) 136 (13.9)

  HS < ≤ CO  55 (24.3) 25 (11.2) 75 (31.1) 87 (29.6) 241 (24.6)

  > College (CO) 151 (68.0) 170 (76.2) 125 (51.9) 157 (53.4) 603 (61.5)

Marital status

  Yes 124 (55.9) 187 (83.9) 163 (67.6) 197 (67.0) 671 (68.5)

  No  98 (44.1) 36 (16.1)  78 (25.2) 97 (33.0) 309 (31.5)

Employed

  Yes 184 (82.9) 137 (61.4) 197 (81.7) 212 (72.1) 730 (74.5)

  No  38 (17.1) 86 (38.6) 44 (18.3) 82 (27.9) 250 (25.5)

Perceived family income

  Not enough  29 (13.1) 20 (9.0) 40 (16.6) 80 (27.2) 169 (17.2)

  Average  88 (39.6) 82 (36.8) 99 (41.1) 107 (36.4) 376 (38.4)

  Enough 105 (47.3) 121 (54.3) 102 (42.3) 107 (36.4) 435 (44.4)

No. of children

  None  46 (20.7) 32 (14.3) 37 (15.4) 62 (21.1) 177 (18.1)

  1–2  89 (40.1) 142 (63.7) 123 (51.0) 149 (50.7) 503 (51.3)

  3 or more  87 (39.2) 49 (22.0) 81 (33.6) 83 (27.7) 300 (30.6)

Born in the US

   Yes 222 (100.0) 59 (26.5) 186 (77.2) 294 (100.0) 761 (77.7)

   No 0 164(73.5) 55 (22.8) 0 219 (22.3)

Length of stay in the U.S.,
years (mean±SD)

- 26.5±17.4 44.2±11.5 - 14.2

Level of acculturation (0–5)
(mean±SD)

- 3.3±1.1 4.5±1.0 - 4.5±1.0
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Table 2.

Distributions of health and menopausal status by race/ethnicity (N=980).

Variables (range) African
American
N (%)

Asian
American
N (%)

Hispanic
N (%)

White
N (%)

Total
N (%)

n 222 223 241 294 980

Body-mass index, kg/m2,
(mean±SD)

31.7±7.7 23.5±4.1 29.6±7.4 29.4±8.1 28.5±7.6

Perceived general health

  Extremely unhealthy   4 (1.8)   3 (1.3)   8 (3.3)  19 (6.5)  34 (3.5)

  Unhealthy  26 (11.7)  27 (12.1)  49 (20.3)  50 (17.0) 152 (15.5)

  No idea  16 (7.2)  23 (10.3)  15 (6.2)  19 (6.5)  73 (7.4)

  Healthy 144 (64.9) 134 (60.1) 130 (53.9) 161 (54.8) 569 (58.1)

  Extremely healthy  32 (14.4)  36 (16.2)  39 (16.3)  45 (15.2) 152 (15.5)

Menopausal status

  Premenopausal  55 (24.8)  73 (32.7)  67 (27.8)  70 (23.8) 265 (27.0)

  Early menopausal  54 (24.3)  57 (25.6)  59 (24.5)  69 (23.5) 239 (24.4)

  Late menopausal  19 (8.6)  16 (7.2)  25 (10.4)  33 (11.2)  93 (9.5)

  Postmenopausal  94 (42.3)  77 (34.5)  90 (37.3) 122 (41.5) 383 (39.1)

Usages of hormone

  Yes  18 (8.1)  9 (4.0)  23 (9.5)  38 (12.9)  88 (9.0)

  No 204 (91.9) 214 (96.0) 218 (90.5) 256 (87.1) 892 (91.0)

Menopausal symptoms
(mean±SD)

  Number (0–73) 18.7±12.7 14.7±11.8 20.2±13.7 22.0±13.9 19.2±13.4

 MS severity (0–292) 56.3±44.6 41.7±40.6 61.3±50.4 68.1±52.3 57.7±48.6
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Table 3.

Path coefficients among the variables by race/ethnicity (N=980).

Variables Endogenous
variables

African
American

Asian
American

Hispanic White Total

Demographic factors
§

Menopausal
symptoms

−0.344
** −0.013

−0.234
*

−0.534
**

−0.335
**

Racial/ethnic group - - - - 0.010

Body-mass index −0.080
0.118

*
0.210

** 0.049
0.117

**

Usage of hormone
therapy

−0.022 0.020 −0.094 −0.060 −0.055

Perceived general health
−0.149

*
−0.207

* −0.118
−0.162

*
−0.172

**

Menopausal status −0.059 0.091 0.015 0.049 0.007

Acculturation factors - −0.011 0.049 -
0.084

*

Squared multiple correlations (R2) for
menopausal symptoms

20% 7% 16% 41% 24%

Note. Path coefficients were presented as standard regression weights; §Demographic factors consisted of the level of education, perceived family 
income, employment, and the number of children.

*
p<.05/

**
p<.01
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Table 4.

Fit indices of the structural equation models by race/ethnicity (N=980).

African
American

Asian
American

Hispanic White Total

Goodness of fit index (GFI) 0.968 0.931 0.923 0.981 0.948

Adjusted goodness of fit index (AGFI) 0.928 0.879 0.865 0.957 0.910

Normed fit index (NFI) 0.952 0.928 0.924 0.974 0.950

Comparative fit index (CFI) 0.982 0.962 0.951 0.995 0.956

Toot mean square error of
approximation (RMSEA)

0.050 0.067 0.082 0.026 0.078
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