
Depressive Symptoms and Type II Diabetes Mellitus Among 
Midlife Women

Eun-Ok Im, PhD, MPH, FAAN, Jee-Seon Yi, PhD, MPH, RN, Wonshik Chee, PhD
School of Nursing, Emory University, Atlanta, GA

Abstract

Objectives: A decision tree analysis helps determine the complex characteristics of the groups 

that are closely connected with specific outcomes. Using a decision tree analysis, the purpose of 

this secondary analysis was to examine the associations of type II diabetes mellitus (DM) to 

depressive symptoms among midlife women from four major racial/ethnic groups in the U.S. 

while identifying the complex characteristics of the women that were closely linked to depressive 

symptoms.

Methods: The data from two larger Internet survey studies were used for this analysis. The data 

from a total of 164 women (62 with type II diabetes and 102 without diabetes) were included. The 

data were collected using several instruments to measure background characteristics, health and 

menopausal status, and depressive symptoms (the Depression Index for Midlife Women). The data 

analysis was conducted using independent t-tests, Mann-Whitney U tests, and decision tree 

analyses.

Results: The total numbers and total severity scores of depressive symptoms were significantly 

higher in those with DM compared with those without DM (p<.05). There were significant 

differences in the total numbers and total severity scores of depressive symptoms by menopausal 

status and race/ethnicity (p<.05). DM was a significant factor that influenced the total severity 

scores of depressive symptoms among midlife women in peri- or post- menopausal stages who 

were born outside the U.S. and among midlife women in their pre-menopausal stage (p<.05).

Conclusions: This study indicated several combined characteristics of midlife women at high 

risk for depressive symptoms that could provide directions for future interventions.
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Introduction

Many epidemiologic studies have consistently indicated that depression and type II diabetes 

mellitus (DM) co-occur about two times as frequently as could be predicted only by chance.
1 In a meta-analysis including eleven studies,2 the incidence rate of depression was 24 % 
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higher among those with DM. Furthermore, the association between depression and DM is 

reportedly bidirectional.3,4 In another meta-analysis, those with depression were found to be 

at a 37 % increased risk of developing DM after controlling multiple influencing factors.5 In 

a meta-analysis by Mezuk et al.4, they found that the incident rate of depression increased 

among those with DM (OR 1.15; 95 % CI 1.02–1.30).

Menopausal transition could add another dimension to the associations between DM and 

depressive symptoms. Indeed, researchers have reported that the prevalence rate of DM goes 

up during women’s menopausal transition.3 Menopause has been reported as an important 

time point for changes in many aspects of midlife women’s life.1 A major physiological 

change during women’s menopausal transition is hormonal changes (estrogen and 

progesterone),2 which results in changes in their glucose metabolism and insulin sensitivity.3 

Menopausal hormonal changes, especially in changes in estrogen and progesterone, could 

affect the responses of cells to insulin,3 and the hormonal changes subsequently result in 

changes in blood sugar. Subsequently, menopausal transition uniquely places midlife women 

at high risk of DM.

The changes in hormones, furthermore, could affect midlife women’s psychological 

symptoms as well.2, 3 Indeed, depression is one of the most frequently reported symptoms 

among midlife women during their menopausal transition.6,7 In Freeman et al.’s study,8 

those in late menopausal transition had more depressive symptoms compared with pre-

menopausal women. Many factors including negative attitudes toward menopausal transition 

(e.g., concerns about getting ill, worries about getting old, feeling the loss of femininity) 

were reported to increase the risk of depression among midlife women during menopausal 

transition.6,7

Despite these findings of the studies on the association of DM to symptoms experienced 

during the menopausal transition,6,7,9 the associations between DM and depressive 

symptoms need to be further explored while considering multiple influencing factors. 

Decision tree analyses are known to be instrumental in determining selective combined 

characteristics that are directly associated with specific outcomes of interests.10 Thus, a 

decision tree analysis is frequently used to identify future target groups for an intervention. 

However, very few studies on the association between DM and depressive symptoms among 

midlife women have been conducted using a decision tree analysis. For instance, when the 

PUBMED database was searched without a time limit using keywords of diabetes, 

depressive symptoms, midlife women, and decision tree, only one article11 was retrieved, 

but the article was about metabolic syndrome among hypertensive women in the age of 

menopause.

The purpose of this study was to examine the associations of DM to depressive symptoms 

among midlife women from four major racial/ethnic groups in the U.S. while considering 

multiple co-variates and to identify the combined characteristics of the women (including 

DM) that were closely linked to depressive symptoms. The specific aims were to:

1. Explore differences in the total numbers and total severity scores of depressive 

symptoms between midlife women with DM and without DM (Aim 1).
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2. Explore differences in the total numbers and total severity scores of depressive 

symptoms by menopausal status and race/ethnicity (Aim 2).

3. Explore the associations of DM to the total numbers and total severity scores of 

depressive symptoms while considering multiple influencing factors (Aim 3).

4. Identify the combined characteristics of the women (including DM) that were 

closed linked to depressive symptoms (Aim 4).

The UCSF symptom management model14 was used to theoretically guide the analysis. The 

model has three major domains including “person,” “health and illness,” and 

“environments.” The model has three major concepts including “symptom experience,” 

“symptom management strategies,” and “outcomes.” In this study, differences in depressive 

symptoms as “symptom experience” were explored between those with DM and without 

DM (“health and illness”; Aim 1). Then, differences in depressive symptoms (“symptom 

experience”) by menopausal status and race/ethnicity were explored (“health and illness” 

and “person”; Aim 2). Finally, the association between DM (“health and illness”) to 

depressive symptoms (“symptom experience”) were explored after considering multiple 

influencing factors (“person,” “health and illness,” and “environments”; Aims 3 and 4).

Methods

This study was approved by the institutional review boards of the researchers’ institutions.

Samples and Settings

For this secondary analysis, the data from two Internet survey studies were used. The parent 

Internet survey studies aimed to determine racial/ethnic differences in menopausal symptom 

experience and attitudes toward physical activity among midlife women.15, 16 Among the 

participants of the two original studies, the cases that met the following criteria were 

selected for this analysis: midlife women who self-reported as Hispanic, Non-Hispanic (N-

H) White, N-H African American or N-H Asian, who were aged between 40 to 60 years, and 

who could read and write in English. The data with over 10% missing data were excluded. 

Then, among 1,054 participants who met all the criteria (512 in one study and 542 in the 

other study), only 164 women (62 with DM and 102 without DM) who answered the 

questions on DM and depressive symptoms were selected for this analysis. The sample size 

of 164 was adequate to achieve Aims 1 to 4. Based on the calculations using G-power 

3.1.9.4 program, the aims could be addressed with no less than 130 cases with an assumed 

small effect size of 0.25 (based on the literature12), a power of 90%, and an alpha level of 

0.05.

Instruments

The data included in this analysis were collected using multiple measurements on 

background characteristics, health and menopausal status (including the status of diagnosed 

DM), and the Depression Index for Midlife Women (DIMW).

Questions on background characteristics and health and menopausal status.
—To obtain the data on background characteristics and health and menopausal status, 
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multiple questions were used. Background characteristics included age, marital status, 

education, employ status, family income, social support, level of acculturation (language, 

music, foods, customs, and close friends), race/ethnicity, country of birth, number of 

children, and family income. Health status included body mass index (BMI) and diagnosed 

diseases, including diabetes. BMI (kg/m2) was classified by the Centers for Disease Control 

and Prevention (CDC)’s guidelines: normal (18.5–24.9 kg/m2); overweight (25.0–29.9 kg/

m2); and obese (≥30.0 kg/m2). Menopausal status was decided using seven questions on the 

last menstrual cycle, menstrual regularity, and menstrual flow. Those who had their 

menstruation in the past 3 months with no change in regularity were considered as pre-

menopausal. Those who had their menstrual bleeding in the past 3 months with increased 

changes in cycle length over the past year were considered as early peri-menopausal. Those 

who had their menstruation in the past 12 months but not in the past 3 months were 

considered as late peri-menopausal. In this study, early and late peri-menopausal women 

were lumped into one peri-menopausal group because of small numbers of participants in 

each category. Those with no menstruation in the past year were considered as post-

menopausal.

The Depression Index for Midlife Women (DIMW).—To measure depressive 

symptoms, the DIMW was used. The DIMW is a subscale of the Midlife Women’s 

Symptom Index (MSI).13 The MSI has 73 items on physical, psychological, and 

psychosomatic symptoms that midlife women could experience during their menopausal 

transition. The DIMW was developed by reviewing the signs and symptoms of depression 

from the National Institutes of Mental Health document.14 A total of 17 items of the MSI 

were adopted for the DIMW because they were the signs and symptoms of depression. Each 

item of the DIMW included two parts: (a) a prevalence part on a dichotomous scale (1 = yes; 

0 = no) and (b) a severity part on a 6-point Likert scale (0 = no symptom ~ 5 = extremely). 

For data analyses, the total numbers and the total severity scores of depressive symptoms 

were calculated by adding all items (ranged 0~17) and by adding the severity scores of all 17 

items (ranged 0~85), respectively. Higher total numbers and higher total severity scores 

meant more prevalent and more severe symptoms. Cronbach’s alphas of the DIMW in this 

study were .89 (the prevalence part) and .92 (for the severity part). All the item-to-total 

correlations were above .20 among 17 items.

Data Collection Procedures

For the original Internet survey studies, project websites were arranged while following the 

recommendations by the HIPAA and the SANS/FBI. When a midlife woman stopped by the 

project websites, she was requested to review the informed consent sheets that were 

uploaded on the project websites. Then, if she wanted to participate in the study, she was 

required to consent to participate in the study by clicking “I agree to participate in the 

study.” After the consent process, she was checked against the inclusion and exclusion 

criteria. When she met all the criteria, she was directly linked to the Internet survey sites and 

asked to enter her answers to the questions on the Internet surveys.
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Data Analysis

The deidentified data were analyzed using the IBM SPSS (version 26.0) software program 

(IBM Corporation, Armonk, NY). This secondary analysis excluded the data with over 10% 

missing data; subsequently, the data from a total of 164 women were included. First, the data 

on background characteristics, health and menopausal status, and depressive symptoms were 

analyzed through frequencies, percentages, and other descriptive statistics. Independent t 

tests were used to assess differences in the total numbers and total severity scores of 

depressive symptoms by DM (Aim 1). Then, the differences in depressive symptoms by 

menopausal status and racial/ethnicity were assessed using Mann-Whitney U tests because 

the sample size in each sub-group was less than 30 (Aim 2). The associations between DM 

and total numbers and severity scores of depressive symptoms were analyzed using multiple 

regression analyses. The complex characteristics associated with the total numbers and 

severity scores of depressive symptoms were identified through decision tree analyses 

(algorithm = chi-squared automatic interaction detection; Aim 3); background 

characteristics, health status, and menopausal status were controlled as influencing factors in 

multiple regression analyses and decision tree analyses. In the decision tree analyses, the 

following rules were set: the least number of cases was 2% for the parent node and 1% for 

the child node, and the largest tree depth of the model was 3. The decision tree model was 

validated through a 10-fold cross-validation. Adjustment for multiple testing was done using 

Bonferroni method. All the analyses in this study were done with an alpha level of .05.

Results

Background Characteristics and Health and Menopausal Status

Table 1 summarize the participants’ background characteristics and health and menopausal 

status by DM status. Table 2 summarize the participants’ background characteristics and 

health and menopausal status by race/ethnicity in those with DM and in those without DM. 

The average age was 49.9 years (SD=±5.5), and 69.5% of the participants were married or 

living with a partner. Almost all of them had partial college or higher education (98.2%), 

72.6% were employed, and 45.1% did not have difficulties in meeting their essential needs 

(e.g., housing, foods) with their family income. About 38.4% had poor social support, over 

50% were overweight or obese, and over 50% preferred vegetables or fruits to other types of 

foods. Their race/ethnicity included: Hispanic (26.2%), Asian (24.4%), African American 

(22.6%), and White (26.8%). About 74.4% were born in the U.S. Their menopausal status 

was pre-menopausal (19.5%), peri-menopausal (34.8%), and post-menopausal (45.7%). 

About 53.0% had 1 or 2 children, and 37.8% had a DM diagnosis.

Differences in Depressive Symptoms by DM (Aim 1)

The average total numbers of depressive symptoms were 6.2 (SD=±4.8) in total sample, 7.3 

(SD=±4.6) in those with DM, and 5.5 (SD=±4.8) in those without DM. The average total 

severity scores of depressive symptoms were 19.4 (SD=±17.2) in total sample, 24.3 (SD=

±17.3) in those with DM, and 16.4 (SD=±16.6) in those without DM. Those with DM had 

significantly higher total numbers of depressive symptoms than those without DM (t=−2.39, 

p = .018). Those with DM had significantly higher total severity scores of depressive 

symptoms than those without DM (t=−2.90, p = .004).
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Differences in Depressive Symptoms by Menopausal Status (Aim 2)

The differences in the total numbers and total severity scores of depressive symptoms 

between those with DM and without DM by menopausal status are summarized in Table 3. 

Among post-menopausal women, those with DM had significantly higher total numbers of 

depressive symptoms than those without DM (U = 466.50, p = .045). Among pre-

menopausal (U = 57.00, p = .047) and post-menopausal women (U = 414.50, p = .010), 

those with DM had significantly higher total severity scores of depressive symptoms than 

those without DM.

Differences in Depressive Symptoms by Racial/ethnicity (Aim 2)

The differences in the total numbers and total severity scores of depressive symptoms 

between those with DM and without DM by race/ethnicity are summarized in Table 3. Only 

among Asian women, those with DM had significantly higher total numbers (U=63.00, 

p=.026) and total severity scores (U=60.50, p=.022) of depressive symptoms than those 

without DM.

Factors Associated with Total Numbers and Total Severity Scores of Depressive 
Symptoms (Aim 3)

Menopausal status and country of birth were significantly associated with total numbers and 

total severity scores of depressive symptoms (p<.001). DM was significantly associated with 

the total severity scores of depressive symptoms (ß=.16, p=.026) (Table 4).

Combined Characteristics Associated with Total Numbers of Depressive Symptoms (Aim 
4)

Figure 1 illustrates the findings on the combined characteristics that influenced the total 

numbers of depressive symptoms from the decision tree analyses. The mean total number of 

depressive symptoms was 6.2 (SD=±4.8; Node 0). Through the decision tree analyses, the 

following three groups were identified to have higher total numbers of depressive symptoms 

than the mean total numbers. First, those who were in their post- or peri-menopausal status, 

Asian, and single/non-married/separated had higher total numbers of depressive symptoms 

than the mean number (Node 8; M=11.3, SD= ±3.8). Second, those in their post-menopausal 

status who were African American, Hispanic or White had higher total numbers than the 

mean total number (Node 5; M=10.4, SD=±4.7). Finally, those in their peri-menopausal 

status who were African American, Hispanic or White had higher total numbers than the 

mean total number (Node 6; M=6.6, SD=±3.2). In other words, in the decision tree analyses, 

DM was not a significant factor that influenced the total numbers of depressive symptoms 

(p<.050). All the variables that were shown on the decision tree (see Figure 1) were 

statistically significant factors influencing the total numbers of depressive symptoms 

(p<.050).

Combined Characteristics Associated with Total Severity Scores of Depressive Symptoms 
(Aim 3)

Figure 2 illustrates the findings on the combined characteristics that influenced the total 

severity scores of depressive symptoms from the decision tree analyses. The mean total 
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severity score of depressive symptom was 19.4 (SD=±17.2; Node 0). Through the decision 

tree analyses, the following three groups were identified to have higher total severity scores 

of depressive symptoms than the mean total severity score. First, those in their post-

menopausal status who were born in the U.S. had higher total severity scores of depressive 

symptoms (Node 7; M=37.5, SD=±18.4) than the mean total severity score. Second, those in 

post- or peri-menopausal status who were born outside the U.S. and had the diagnosis of 

DM had higher total severity scores of depressive symptoms (Node 9; M= 30.5, SD=±18.8) 

than the mean total severity score. Third, those in peri-menopausal status who were born in 

the U.S. had higher total severity scores of depressive symptoms (Node 8; M=20.1, SD=

±11.3) than the mean total severity score. In other words, in the decision tree analyses, DM 

was a significant factor that influenced the total severity scores of depressive symptoms 

among midlife women in peri- or post- menopausal stages who were born outside the U.S. 

and among midlife women in their pre-menopausal stage (p<.050). All the variables that 

were shown on the decision tree (see Figure 2) were statistically significant factors 

influencing the total severity scores of depressive symptoms (p<.050).

Discussion

This study indicated significant associations between DM and depressive symptoms among 

four racial/ethnic groups of midlife women in the U.S. Midlife women with DM had higher 

total numbers and total severity scores of depressive symptoms compared with those without 

DM (Aim 1). Among midlife women who were in their post-menopausal stage, those with 

DM had significantly higher total numbers of depressive symptoms than those without DM 

(Aim 2). Among those who were in their peri-menopausal and post-menopausal stages, 

those with DM reported higher total severity scores of depressive symptoms than those 

without DM (Aim 2). Only among Asian midlife women, those with DM had higher total 

numbers and total severity scores of depressive symptoms compared with those without DM 

(Aim 2). The multivariable-adjusted analyses indicated that DM was significantly associated 

with the total severity scores of depressive symptoms (Aim 3). After considering multiple 

factors influencing depressive symptoms of midlife women, decision tree analyses indicated 

specific combined characteristics of midlife women who had higher total numbers and total 

severity scores of depressive symptoms than the mean total number and mean total severity 

score (Aim 4).

The finding that midlife women with DM had higher total numbers and total severity scores 

of depressive symptoms than those without DM is consistent with the current literature on 

the associations of DM to depressive symptoms. Studies supported that the incidence rate of 

depression was higher in those with DM compared with those without DM,2 and depressive 

symptoms were linked to an increased risk of DM.15 As mentioned above, the literature 

suggested bidirectional relationships between DM and depression.3,4,16 Yet, in this 

secondary analysis, the direction of the relationship between DM and depressive symptoms 

could not be determined because this was a secondary analysis of the data that were 

collected through two cross-sectional studies.

The finding that there were significant differences in the total numbers and total severity 

scores of depressive symptoms by menopausal status also agrees with the current literature. 
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As mentioned above, the relationships between DM and depressive symptoms could be 

significantly influenced by menopausal transition; the incidence rate of DM increases in 

midlife women during their menopausal transition.3 Indeed, menopausal transition brings 

about drastic changes in many aspects of daily life.1 The changes include hormonal changes 

(estrogen and progesterone)2 and subsequent changes in glucose metabolism and insulin 

sensitivity.3 As mentioned above, these changes are known to influence cells’ responses to 

insulin3 and changes in blood sugar, which uniquely increases the risk of DM among midlife 

women. Furthermore, these changes influence psychological symptoms of midlife women,
2, 3 including depressive symptoms.6,7 The literature supported that those in postmenopausal 

stage had higher prevalence rate of depressive symptoms compared with those in pre-

menopausal stage.8 The findings from this analysis were consistent with all these findings in 

the literature.

The finding that the differences in depressive symptoms between those with DM and those 

without DM existed only in Asian midlife women has rarely been reported in the literature. 

The literature indicated that Asian women were less likely to have psychological symptoms 

during their menopausal transition compared with other racial/ethnic groups.17–20 Also, 

Asian populations in general reportedly had the stigma attached to psychological symptoms 

including depressive symptoms, which frequently made them underreport their 

psychological symptoms.21–25 Thus, one plausible reason for this finding would be: 

although Asian midlife women in general are less likely to report their psychological 

symptoms during menopausal transition,17–20 Asian midlife women with DM might feel 

more comfortable to report their depressive symptoms due to their diagnosed physical 

disease (DM). The literature indicated that Asians tended to express psychological distress 

as physical complaints, and they tended to be more comfortable about reporting their 

physical complaints than psychological complaints.26,27 Yet, this finding might have 

occurred by chance.

Decision tree analyses could give directions for development of future interventions by 

determining specific combinations of variables that needed to be considered in deciding the 

target groups of the interventions.10 Decision tree analyses also help determine the 

mechanisms through which various factors affect the outcome(s) of interests by producing 

“the rules for inferences” that could connect “parent nodes” to “child nodes.”10 Thus, the 

findings from the decision tree analyses could help identify target groups of planned 

interventions. In the decision tree analyses, DM was a significant factor that influenced the 

total severity scores of depressive symptoms among those in their peri- or post-menopausal 

stages who were born outside the U.S. Also, in the decision tree analyses, DM was a 

significant factor that influenced the total severity scores of depressive symptoms among 

those in their pre-menopausal stage. Thus, the diagnosis of DM needs to be considered in 

development of interventions to decrease the severity of depressive symptoms among these 

two specific groups of midlife women.

The findings from the decision tree analyses supported that future interventions to reduce the 

total numbers of depressive symptoms would need to target three specific groups: (a) midlife 

women in their post- or peri-menopausal stages who are Asian and single/non-married/

separated; (b) midlife women in their post-menopausal stage who are African American, 
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Hispanic or White; and (c) midlife women in their peri-menopausal stage who are African 

American, Hispanic or White. The findings from the decision tree analyses also supported 

that future interventions to reduce the total severity scores of depressive symptoms would 

need to target three specific groups: (a) midlife women in their post-menopausal stage who 

are born in the U.S.; (b) midlife women in their post- or peri-menopausal stage who are born 

outside the U.S. and have the diagnosis of DM; and (c) midlife women in their peri-

menopausal stage who are born in the U.S. However, in the literature, virtually none is 

known about these specific findings mainly due to a lack of studies on depressive symptoms 

of midlife women using a decision tree analysis.

There were several limitations in this study. First of all, the sample size and variables were 

pre-determined because the data from the parent studies were secondarily analyzed. Second, 

there were only eight Asian women with DM, which would require a careful interpretation 

of the findings related to Asian women. Third, the findings for Aims 1 and 2 were from 

unadjusted analyses. Fourth, there existed potential selection bias because the participants of 

the parent studies were required to have access to the Internet. Fifth, no objective validation 

of the self-reported data was obtained. Finally, the causality between DM and depressive 

symptoms could not be determined because the parent studies were cross-sectional studies.

Conclusions

This study indicated significant associations between DM and depressive symptoms among 

four racial/ethnic groups of midlife women in the U.S. Based on the findings, the following 

suggestions are made for future research and practice. First of all, further longitudinal 

studies with larger samples are necessary to confirm the findings reported in this study and 

to determine potential causal associations between DM and depressive symptoms. As 

described above, this study had some limitations because this was a secondary analysis, and 

the data came from two cross-sectional studies. Second, the differences in depressive 

symptoms between those with DM and those without DM need to be further investigated in 

individual racial/ethnic groups. As discussed, the differences were identified only among 

Asian women. Third, more investigations are also essential in determining the associations 

of multiple co-variates to depressive symptoms of midlife women with DM because the 

variables included in this study were pre-determined by the parent studies. Finally, the 

association between DM and depressive symptoms needs to be considered in future practice 

with midlife women while considering multiple influencing factors. Depressive symptoms 

need to be closely assessed when working with midlife women with DM, and some 

strategies to manage depressive symptoms need to be provided to midlife women with DM 

while considering multiple influencing factors including menopausal status, race/ethnicity, 

marital status, and the country of birth.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
The decision tree on the total number of depressive symptoms.
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Figure 2. 
The decision tree on the total severity scores of depressive symptoms.
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Table 1.

Background characteristics and health and menopausal status by DM Status.

Total (n=164)
DM

No (n=102) Yes (n=62) t or x2 (p)

M±SD or n (%) M±SD or n (%) M±SD or n (%)

Age 49.9±5.5 49.2±5.3 51.0±5.9 −2.03 (.044)

Marital status Single/Non-married/Separated 50 (30.5) 28 (27.5) 22 (35.5) 1.17 (.279)

Married/Partnered 114 (69.5) 74 (72.5) 40 (64.5) 0.03 (.872)

Education ≤ High school graduate 3 (1.8) 2 (2.0) 1 (1.6)

≥ Partial college 161 (98.2) 100 (98.0) 61 (98.4)

Employment status No 45 (27.4) 31 (30.4) 14 (22.6) 1.18 (.277)

Yes 119 (72.6) 71 (69.6) 48 (77.4)

Family income
a Very hard 31 (18.9) 21 (20.6) 10 (16.1) 3.65 (.161)

Somewhat 59 (36.0) 31 (30.4) 28 (45.2)

Not hard 74 (45.1) 50 (49.0) 24 (38.7)

Social support
b None of time 22 (13.4) 13 (12.7) 9 (14.5) 0.12 (.990)

A little of the time 41 (25.0) 26 (25.5) 15 (24.2)

Some of the time 40 (24.4) 25 (24.5) 15 (24.2)

Most of the time 61 (37.2) 38 (37.3) 23 (37.1)

Body Mass Index
c Normal 66 (40.2) 56 (54.9) 10 (16.1) 32.27 (<.001)

Overweight 35 (21.3) 23 (22.5) 12 (19.4)

Obese 63 (38.4) 23 (22.5) 40 (64.5)

Preferred foods Vegetables 49 (29.9) 35 (34.3) 14 (22.6) 4.97 (.291)

Fruits 37 (22.6) 19 (18.6) 18 (29.0)

Grains 19 (11.6) 12 (11.8) 7 (11.3)

Dairy products 15 (9.1) 11 (10.8) 4 (6.5)

Meats 44 (26.8) 25 (24.5) 19 (30.6)

Race/ethnicity Hispanic 43 (26.2) 17 (16.7) 26 (41.9) 16.18 (.001)

Asian 40 (24.4) 65 (31.4) 8 (12.9)

African American 37 (22.6) 22 (21.6) 15 (24.2)

White 44 (26.8) 31 (30.4) 13 (21.0)

The country of birth Outside the U.S. 42 (25.6) 30 (29.4) 12 (19.4) 2.05 (.152)

U.S. 122 (74.4) 72 (70.6) 50 (80.6)

Menopausal status
d Pre-menopausal 32 (19.5) 23 (22.5) 9 (14.5) 2.86 (.240)

Peri-menopausal 57 (34.8) 31 (30.4) 26 (41.9)

Post-menopausal 75 (45.7) 48 (47.1) 27 (43.5)

Number of children None 27 (16.5) 14 (13.7) 13 (21.0) 2.07 (.355)

1–2 87 (53.0) 58 (56.9) 29 (46.8)

More than 3 50 (30.5) 30 (29.4) 20 (32.3)

Abbreviations: M=mean; SD=standard deviation; U.S.=United States; DM=diabetes mellitus

a
Difficulties in meeting the basic needs (e.g., housing, foods, clothes) with family income.
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b
The availability of social support.

c
Normal=18.5–24.9 kg/m2/ overweight=25.0–29.9 kg/m2/ obese=≥30.0 kg/m2.

d
Pre-menopausal=those who had their menstruation in the past 3 months with no change in regularity/ Peri-menopausal=those who had their 

menstrual bleeding in the past 3 months with increased changes in cycle length over the past year and those who had their menstruation in the past 
12 months but not in the past 3 months/ post-menopausal=those with no menstruation in the past year.
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Table 3.

Differences in depressive symptoms between those with DM and those without DM by menopausal status and 

race/ethnicity.

Total Numbers Total Severity Scores

DM

U (p)

DM

U (p)No (n=102) Yes (n=62) No (n=102) Yes (n=62)

n, M±SD n, M±SD n, M±SD n, M±SD

Menopausal Stauts
b

Pre-menopausal 23, 1.2±1.2 9, 2.4±2.5 68.50 (.145) 23, 2.5±2.4 9, 8.2±9.1 57.00 (.047)
a

Peri-menopausal 31, 6.7±3.2 26, 6.7±3.5 400.50 (.968) 31, 19.6±10.7 26, 20.7±12.2 382.00 (.736)

Post-menopausal 48, 6.8±5.5 27, 9.5±4.8 466.50 (.045)
a 48, 21.1±19.8 27, 33.1±18.6 414.50 (.010)

a

Race/Ethnicity

Hispanic 17, 6.1±4.8 26, 8.0±4.6 167.50 (.183) 17, 17.6±15.2 26, 26.7±19.2 155.00 (.101)

Asian 32, 3.1±3.5 8, 8.3±5.5 63.00 (.026)
a 32, 8.0±9.9 8, 27.4±19.1 60.50 (.022)

a

African American 22, 6.3±4.3 15, 6.0±4.1 157.50 (.815) 22, 19.2±15.8 15, 19.3±12.9 157.00 (.804)

White 31, 7.0±5.5 13, 6.8±4.6 199.50 (.959) 31, 22.5±20.2 13, 23.4±17.1 186.50 (.699)

Abbreviations: M=mean; SD=standard deviation; DM=diabetes mellitus

a
p<.05

b
Pre-menopausal=those who had their menstruation in the past 3 months with no change in regularity/ Peri-menopausal=those who had their 

menstrual bleeding in the past 3 months with increased changes in cycle length over the past year and those who had their menstruation in the past 
12 months but not in the past 3 months/ post-menopausal=those with no menstruation in the past year.
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Table 4.

Factors associated with the total numbers and total severity scores of depressive symptoms.

Numbers Severity Scores

ß p ß p

Age −.06 .406 −.03 .684

Marital status (ref: married/partnered)

 Single/Non-married/Separated .04 .612 .04 .579

Education (ref: ≥ partial college)

 ≤ High school graduate .13 .054 .06 .350

Employment status (ref: yes)

 No −.03 .676 .01 .920

Family income (ref: not hard)

 Somewhat .02 .793 .07 .365

 Very hard .05 .502 .08 .293

Social support (ref: most of the time)

 None of time .02 .784 .03 .724

 A little of the time .15 .056 .13 .086

 Some of the time −.03 .675 −.01 .909

Body Mass Index (ref: normal)

 Overweight .01 .939 .01 .849

 Obese −.05 .602 −.04 .658

Preferred foods (ref: vegetables)

 Fruits .02 .826 .03 .691

 Grains −.13 .082 −.12 .113

 Dairy products .04 .554 .07 .335

 Meats .04 .572 .03 .683

Race/ethnicity (ref: Hispanic)

 Asian −.08 .482 −.10 .391

 African American −.39 .699 −.02 .806

 White .46 .645 .05 .551

The country of birth (ref: outside the U.S.)

 U.S. .41 .002
b .40

.002
b

Menopausal status (ref: pre-menopausal)

 Peri-menopausal .43 <.001
c .34

<.001
c

 Post-menopausal .87 <.001
c .85

<.001
c

Number of children (ref: none)

 1–2 .01 .952 −.02 .820

 More than 3 .01 .931 −.04 .678

DM (ref: no)

 Yes .13 .076 .16
.026

a

Adjusted R2 .39 .39
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Numbers Severity Scores

ß p ß p

p <.001 <.001

Abbreviations: U.S.=United States; DM=diabetes mellitus

a
p<.05,

b
p<.005,

c
p<.001
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