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Abstract

Background.—Psychosocial and health-related risk factors for depressive symptoms are known. 

It is unclear if these are associated with depressive symptom patterns over time. We identified 

trajectories of depressive symptoms and their risk factors among midlife women followed over 15 

years.

Methods.—Participants were 3300 multiracial/ethnic women enrolled in a multisite longitudinal 

menopause and aging study, Study of Women’s Health Across the Nation. Biological, 

psychosocial, and depressive symptom data were collected approximately annually. Group-based 

trajectory modeling identified women with similar longitudinal patterns of depressive symptoms. 

Trajectory groups were compared on time-invariant and varying characteristics using multivariable 

multinomial analyses and pairwise comparisons.

Results.—Five symptom trajectories were compared (50% very low; 29% low; 5% increasing; 

11% decreasing; 5% high). Relative to whites, blacks were less likely to be in the increasing 

trajectory and more likely to be in the decreasing symptom trajectory and Hispanics were more 

likely to have a high symptom trajectory than an increasing trajectory. Psychosocial/health factors 
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varied between groups. A rise in sleep problems was associated with higher odds of having an 

increasing trajectory and a rise in social support was associated with lower odds. Women with low 

role functioning for 50% or more visits had three times the odds of being in the increasing 

symptom group.

Conclusions.—Changes in psychosocial and health characteristics were related to changing 

depressive symptom trajectories. Health care providers need to evaluate women’s sleep quality, 

social support, life events, and role functioning repeatedly during midlife to monitor changes in 

these and depressive symptoms.
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Introduction

Previous longitudinal analyses from studies of midlife women, including the Study of 

Women’s Health Across the Nation (SWAN), have identified psychosocial and health-

related factors, such as life events, low social support, and vasomotor symptoms (VMS), 

associated with the risk for developing depressive symptoms (Woods et al. 2008; 

Bromberger et al. 2010). These findings, however, describe mean levels of depressive 

symptoms observed in study populations usually at one point in time and do not address the 

heterogeneity of different patterns of depressive symptoms experienced by midlife women 

over time or about the characteristics of women experiencing these varied patterns. 

Elucidating varying depressive symptom trajectories in midlife women and their risk factors 

may help identify women who are at greatest risk of high or increasing depressive symptom 

courses.

Although prior studies have examined trajectories of depressive symptoms and their 

predictors in cohorts, these studies may not generalize to midlife women. Most were 

conducted in individuals over 65 years of age (e.g. Andreescu et al. 2008; Byers et al. 2012; 

Kuchibhatla et al. 2012; Sutin et al. 2013) or across a wide age range, such as 25–80 years 

(Lincoln & Takeuchi, 2010) or in mixed cohorts. In addition, most were conducted in largely 

white samples and evaluated baseline characteristics only as potential predictors of varying 

depressive symptom trajectories (Byers et al. 2012; Montagnier et al. 2014). Although 

several studies found that depressive symptom trajectories varied in men and women (Hsu, 

2012; Kuchibhatla et al. 2012; Montagnier et al. 2014), few estimated trajectories by gender 

or in females only (e.g. Byers et al. 2012; Melchior et al. 2013), in middle-aged women 

specifically (Liang et al. 2011), or in racially or ethnically diverse populations.

To our knowledge, only two studies examined patterns of depressive symptoms 

longitudinally in midlife women (Melchior et al. 2013; Hickey et al. 2016). Neither study, 

however, examined associations of depressive symptom trajectory groups with time-varying 

predictors. Assessment of time-varying factors is important in evaluating the potential for 

changing circumstances or exposures to influence or be correlated with specific trajectory 

patterns.
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Additionally, we know that a single clinical depressive episode or brief period of 

subthreshold depressive symptoms has less impact on the functioning and well-being of an 

individual than has persistent, recurrent episodes or chronic subthreshold depressive 

symptoms (Vandeleur et al. 2017). Thus, it is important to know something about the factors 

that contribute to long-term depressive symptom trajectories, especially to consistently 

elevated symptoms or trajectories that change over time. Specifically, we want to know if 

changes in these risk factors over time will exacerbate or diminish depressive symptoms 

trajectories depending on the pattern of risk factor changes. Such knowledge has the 

potential to enhance or expand clinical assessments and to identify modifiable factors that 

warrant monitoring in order to intervene in the development of persistent elevated or 

increasing depressive symptoms.

The current study had two primary purposes. Based on the data from SWAN, we first sought 

to identify trajectories of depressive symptoms assessed approximately annually over 15 

years. Second, we aimed to evaluate whether baseline time-invariant as well as time-varying 

factors previously shown to be associated with risk for depression at one or a few points in 

time are also associated with the longitudinal course of depressive symptoms. Specifically, 

we hypothesized that (1) baseline time-invariant sociodemographic and health 

characteristics, such as race/ethnicity or prior medical conditions, would predict having 

increasing or high depressive symptoms over time (Bromberger et al. 2010); and (2) within-

woman time-varying VMS, number of life events, low role functioning, sleep problems, and 

little physical activity would distinguish among the groups of women with different 

trajectories of depressive symptoms (Kessler, 2003). Importantly, these characteristics have 

potential to be modified.

Method

Participants and study design

The SWAN cohort was recruited between 1995 and 1997 with a telephone screening 

interview to determine study eligibility. Study design details and sampling procedures have 

been described previously (Sowers et al. 2000). Community-based samples of women were 

selected at seven sites across the United States using a variety of recruitment strategies and 

sampling frames. Each site recruited non-Hispanic white women and women from one 

specified minority group (black in Pittsburgh, Boston, the Detroit area, and Chicago; 

Japanese in Los Angeles; Chinese in the Oakland region; and Hispanic in Newark). 

Eligibility included aged 42–52 years, an intact uterus, at least one menstrual period and not 

pregnant/breastfeeding and no use of reproductive hormones in the previous 3 months, and 

self-identification with the designated race/ethnic group at the site. Of the 16 065 women 

screened, approximately 50% of eligible women (3302) were enrolled in the longitudinal 

cohort and followed approximately annually. Participants did not differ statistically by age, 

marital status, parity, or menopausal status from those eligible women who did not enroll. 

Women with a high school education or less and those who reported that it was hard or very 

hard to pay for basics were less likely to participate.

The Institutional Review Boards at all participating sites approved the study protocol, and 

written informed consent was obtained from all participants at each visit. The current study 

Bromberger et al. Page 3

Psychol Med. Author manuscript; available in PMC 2020 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



includes 3300 women who provided depressive symptom data at any time over 15 years. 

Two women who had not completed the depression symptoms scale at any visit were 

excluded. Study participants were assessed approximately annually from baseline through 

13 follow-up visits. The protocol included extensive self-reported reproductive, health, 

psychosocial, lifestyle, physical, and psychological symptoms, and collections of biologic 

data. Study retention rate at visit 13 was 76%; 3% died.

Measures

Outcome: depressive symptoms

Depressive symptoms were assessed at each visit with the Center for Epidemiologic Studies 

Depression (CES-D) scale, a 20-item scale measuring frequency of depressive symptoms 

during the previous week (Radloff, 1977). Items are rated on a four-point scale of 0 (rarely) 

to 3 (most or all the time) and summed to obtain an overall score with a range from 0 to 60. 

The CES-D has been shown to be valid and reliable in diverse race/ethnic populations (Ying, 

1988; Guarnaccia et al. 1989; Jones-Webb & Snowden, 1993). CES-D scores at each visit 

were used to identify CES-D trajectories as described below.

Baseline characteristics

Demographic factors included race/ethnicity, educational attainment, marital status, and 

difficulty paying for basics. Health-related factors reported at baseline included number of 

lifetime medical conditions, smoking, and health limitations on daily activities (see Table 1 

for details). Menopausal status was based on menstrual bleeding patterns in the past 3 

months and categorized as premenopausal (no change in regularity in the past year) or early 

perimenopausal (at least one menstrual period in the past 3 months and change in regularity 

in the past year) (WHO Scientific Group, 1996).

Time-varying variables

Longitudinal variables were assessed at baseline and each follow-up visit unless otherwise 

stated (see Table 2). These included body mass index (BMI), presence of 13 medical 

conditions in the last year, number of nights with sleep problems (difficulty falling and 

staying asleep or early morning awakening) per week for each of the last 2 weeks, and 

physical activity level was measured at baseline and 50% of follow-up visits. Other health-

related factors included use of medication for nerves (e.g. antidepressants, antipsychotics, 

and other psychotherapeutic agents) and hormone use. Bodily pain, role limitations, and 

social function related to physical health or emotional problems were assessed using 

subscales from the SF-36 (Ware & Sherbourne, 1992) and dichotomized using the 25th 

percentile of the sample as the cut point for impaired functioning (Rose et al. 1999). 

Frequency of hot flashes and night sweats in the last 2 weeks were summed and ranged from 

zero (both symptoms ‘not at all’) to eight (both occurred ‘everyday’) (see Tables 1 and 2 for 

details.)

Social support was assessed based on the frequency of availability of four types of needed 

emotional and instrumental supports (Sherbourne & Stewart, 1991) with higher scores 
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indicating more support. The number of life events occurring in the previous 12 months 

were totaled with a checklist of 18 life events (Bromberger et al. 2013).

For binary time-varying characteristics – medication for nerves, bodily pain, and role and 

social function – within-woman summaries were created as noted in Table 2. For continuous 

time-varying predictors, we summarized them using woman-specific slopes, which quantify 

annual within-woman change in the predictor over time (Fitzmaurice et al. 2011).

Statistical analysis

To identify clusters of women with similar longitudinal age-related patterns of depressive 

symptoms, we analyzed the data using group-based trajectory modeling with SAS PROC 

TRAJ (Jones et al. 2001; Nagin, 2005; Jones & Nagin, 2007; Andruff et al. 2009). Models 

for continuous CES-D utilized a censored normal distribution and considered two to nine 

trajectory groups. Participant age at each assessment was used to quantify time. Each 

trajectory was examined for linear, quadratic, or cubic patterns and the best function was 

determined via significance and fit statistics. To determine the optimal number of trajectory 

groups, we compared Bayesian Information Criterion (BIC) among models, evaluated 

groups from a clinical perspective to ensure that groups with changing patterns were 

represented and considered whether parsimonious groups were denoted.

Trajectories of depressive symptoms were modeled from 33 562 CES-D assessments with a 

mean (S.D.) of 10.2 (4.3) assessments per participant (range 1–14). The seven trajectory 

model was initially selected based on the BIC (see online Supplementary Figure and Tables), 

because it captured two groups with changing patterns over time, and was more 

parsimonious than models with a larger number of groups. The seven trajectory model 

exhibited good average posterior probability (⩾0.79) for each group indicating the 

likelihood of an individual belonging to each trajectory, with the highest probability 

determining group assignment. Estimated group membership distributions were ⩾5% for all 

but the highest symptom group. The latter consisted of <2% and was excluded for that 

reason (Andruff et al. 2009). We combined the two lowest trajectories because both 

remained flat with very low mean CES-D scores (<6 over time). Thus, the remaining sample 

of 3246 women was represented by five CES-D trajectories (see online Supplementary 

Figure). The final five trajectories were chosen based on conceptual models of change and 

model fit.

Unadjusted associations of characteristics with the five trajectory groups were estimated 

using χ2 tests and analysis of variance. Two tailed p values <0.05 were considered 

statistically significant for individual predictors. Multivariate associations were estimated 

with multinomial logistic regression. In the case of VMS, a woman-specific quadratic term 

also was included.

Several multinomial regression models were estimated: (1) a baseline model including 

demographic and time-invariant baseline characteristics that were significant in initial 

bivariate analyses, (2) a full model added all time-varying characteristics that were 

significant in initial bivariate analyses to the previous model, and (3) a final model using 

backward elimination to produce the most parsimonious model ( p < 0.05). For within-
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woman slope predictors, corresponding baseline characteristics were kept in the model to 

facilitate estimation of both cross-sectional (baseline) and longitudinal (within-woman 

slopes) effects on trajectory grouping (Diggle et al. 2013). p Values from pairwise 

comparisons employed a Bonferroni correction for multiple comparisons (0.05/5 

comparisons, p < 0.01). Evaluation of collinearity between characteristics via Spearman 

correlation and Phi coefficients showed small-to-moderate associations (all <0.42). Analyses 

were run using SAS (Version 9.3, SAS Institute, Inc., Cary, NC, USA).

Results

Description of five trajectory groups

Three of the trajectories were fairly stable with differing levels of depressive symptoms, one 

group had an increase, and another group had a decrease in symptoms over time: very low 

(N = 1617, 50%), low (N = 955, 29%), increasing symptoms (N = 152, 5%), decreasing 

symptoms (N = 359, 11%), and high depressive symptoms (N = 163, 5%) (see Fig. 1).

Unadjusted associations of characteristics with trajectory groups

Baseline characteristics associated with trajectory groups—The bottom of Table 

2 shows that 74–91% of women in each trajectory group completed all 14 visits. The 

majority of women (about 79%) had low and flat trajectories (Table 1). Mean baseline CES-

D scores were highest in the decreasing (21.2) and high (26.6) trajectory groups. Except for 

age, all baseline characteristics were significantly different across CES-D trajectory groups 

(overall p < 0.001). In general, unfavorable compared with favorable baseline characteristics 

were more prevalent in the increasing, decreasing, and high symptom trajectory groups.

Longitudinal time-varying characteristics associated with trajectory groups—
The upper section of Table 2 shows the prevalence of the categorical variables over time, and 

the lower section presents the mean annual changes in slopes across time of the continuous 

characteristics measured repeatedly according to the trajectory groups. Except for BMI and 

VMS, all slopes differed significantly across trajectory groups. Characteristics that worsened 

over time were most prevalent in the increasing symptom trajectory.

Multinomial logistical regression analyses—Table 3 shows the global p values for 

each characteristic in the base-line model, full model, and final model that included variables 

that remained significant at p values <0.05. In the latter, baseline financial strain and 

baseline smoking differed significantly overall among the five trajectory groups. All three 

race/ethnic groups, Asians, blacks, and Hispanics, each differed significantly from whites in 

trajectory membership. Education, number of medical conditions prior to baseline, and 

baseline health limitations on activity were not significantly related to the symptom 

trajectory group when time-varying characteristics were included.

Longitudinal time-varying measures of number of medications for nerves and changes in 

sleep problems, physical activity, social support, and life events and their baseline values 

differed significantly among trajectory groups. Additionally, all three low functioning 

characteristics (i.e. role emotional, role physical, and social function) were significant. 
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Contrary to our hypotheses, changes in BMI, number of medical conditions in the past year, 

VMS, and majority of visits with bodily pain did not significantly vary among symptom 

trajectories.

Pairwise comparisons of the characteristics of the trajectory groups are displayed in Table 4 

and, as noted above, were considered significant for a multiple comparison corrected p value 

⩽0.01. All women in the five groups were included in the analyses of pairwise comparisons; 

however, in the interest of focusing on the trajectory groups with high symptoms and those 

with changing trajectories, not all comparisons are displayed. Therefore, for some 

predictors, the global p value for group comparisons is significant ( p < 0.05), but the 

significance is due to the comparison of the very low symptom group with other groups.

Predictors of membership in the increasing symptom trajectory compared 
with the low symptom trajectory—At baseline, 1107 women had a mean CES-D score 

∼12. However, of these, 152 (13%) had increasing symptoms over the subsequent 15 years, 

whereas 955 sustained low symptom scores. The odds of being in the increasing symptom 

group compared with being in the low symptom group was related to a number of baseline 

values of time-varying characteristics: odds ratios rose 13% for every additional baseline life 

event and decreased 12% and 14% for each one-point higher physical activity and social 

support at baseline, respectively. In other words, women in the increasing symptom 

trajectory already could be identified at baseline by having more life events, less social 

support, and lower physical activity. The odds of being in the increasing symptom group 

also were related to the changes in these time-varying factors: 55% greater odds with each 

one-standard deviation rise per year in sleep problems and 67% greater odds with each one-

standard deviation smaller decline per year in the number of life events from baseline. The 

odds of being in the increasing symptom group declined by 45% for each standard deviation 

rise per year in social support. Stated differently, being in the increasing symptom group was 

accompanied by increasing sleep problems, decreasing social support, and also smaller 

decreases in life events from baseline (−2%) for each standard deviation rise per year than 

for the low trajectory (−5%). Compared with women reporting no low role emotional 

functioning for 50% or more visits, women with low role functioning for 50% or more of 

visits had nearly three times the odds of being in the increasing symptom group.

Predictors of membership in the increasing symptom trajectory compared 
with the high symptom trajectory—Hispanic women had a 92% lower odds than 

whites of being in the increasing group compared with the high symptom group. In other 

words, Hispanics were more likely than whites to sustain high symptom levels over time 

than to have increasing symptom levels. Compared with the high symptom group, the odds 

of being in the increasing symptom group was 11% greater per one-point higher score in 

baseline social support but 36% lower with each standard deviation rise per year in time-

varying social support, and 69% lower in women with v. those without low social function at 

least 50% of visits. Stated differently, women in the increasing symptom trajectory group 

attained a high level of symptoms at the end of follow-up, but they had lower social support 

and lower social function over time compared with women in the high symptom group.
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Predictors of membership in the decreasing symptom trajectory compared 
with the high symptom trajectory—When compared with the high symptom trajectory, 

the odds of being in the decreasing symptom group was 8% lower for each one-point higher 

score in baseline sleep problems and 13% greater for each one-point higher score in baseline 

social support. Changes in psychosocial or health-related factors over time were not 

significant. Stated differently, only baseline sleep problems and high social support were 

related to having a decreasing symptom trajectory over time.

Predictors of membership in the increasing symptom trajectory compared 
with the decreasing symptom trajectory group—The odds of being in the increasing 

symptom group compared with the decreasing symptom group was 57% lower for blacks 

compared with whites and 15% higher for each additional life event reported at baseline. 

Compared with being in the decreasing symptom group, the odds of being in the increasing 

symptom group rose 45% with each one-standard deviation per year rise in sleep problems, 

81% for each one-standard deviation per year for each smaller decrease in the number of life 

events from baseline and decreased by 45% for each one-standard deviation per year rise in 

social support. In other words, a smaller reduction in life events from baseline, more sleep 

problems, and less social support over time were more predictive of an increasing v. a 

decreasing trajectory.

Discussion

We compared five trajectories of depressive symptoms during 15 follow-up years across 

midlife in 3300 women from diverse race/ ethnic groups. Approximately 80% had low or 

very low levels of symptoms throughout the study and a small group (5%) sustained high 

symptom levels. The remaining 15% had either increasing (4.7%) or decreasing symptom 

levels (11%). Although many studies have used trajectories based on longitudinal data to 

describe the course of depressive symptoms, these data cover varying age periods, select 

samples such as the elderly, length of time covered and variation in time between 

measurements (Byers et al. 2012; Kuchibhatla et al. 2012; Sutin et al. 2013; Andreescu et al. 
2008). In consequence, it is difficult to compare our depressive symptom trajectory results 

with the general female population data. The two longitudinal studies of midlife women 

described above, the ALSWH and GAZEL studies which followed women for 13–15 years, 

identified four trajectories of depressive symptoms with differing proportions in each.

The Australian Longitudinal Study of Women’s Health (ALSWH: Hickey et al. 2016) and 

the French GAZEL study (Melchior et al. 2013) of employees of the national gas and 

electricity company followed large groups of different populations of mid-life women. The 

ALSWH identified a stable low (80%), increasing (9.0%), decreasing (8.5%), and stable 

high (2.5%) trajectories (Hickey et al. 2016). The French GAZEL study also identified four 

trajectories of depressive symptoms, but the proportions in each differed from both the 

ALSWH and the current study: stable low/none (58%), decreasing (14%), primarily 

increasing (21.8%), persistent (6.1%) (Melchior et al. 2013). Numbers of trajectory groups 

and distribution of women among these may be due to differences in the ethnic background 

of our participants and the fact that the GAZEL participants were all employed. In the 

ALSWH study (Hickey et al. 2016), the group with consistently high symptom levels was 
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more likely to have night sweats, a history of depression, be current smokers, obese, and not 

have a paid job, compared with the group with consistently low depressive symptoms. In the 

GAZEL study (Melchior et al. 2013), the consistently high symptom group was more likely 

to be in a low occupational grade. Importantly, these studies assessed baseline characteristics 

only, not those that varied over time.

Importantly, we identified characteristics of midlife women that rendered them susceptible 

to an increasing symptom course rather than a relatively stable low level of symptoms or a 

decreasing symptom course over 15 years. Women whose depressive symptoms increased 

over time were more likely to have experienced a smaller reduction in the number of life 

events than those in other trajectories, increasing sleep problems and low role functioning 

due to emotional problems over time. Furthermore, women who were more physically active 

and whose social support was higher at baseline and increased over time were less likely to 

have trajectories of increasing symptoms than low symptoms. Although previous research 

has shown that such factors are associated with subsequent depressive symptoms, our 

findings extend the literature by demonstrating that the risk factors also predict the course of 

symptoms. We also show that independent of traditional risk factors measured at one point 

in time, changes in these factors over time are associated with depressive symptom course 

longitudinally and should be monitored as we discuss below.

Our a priori hypotheses regarding race differences were partially supported. Compared with 

white women, Hispanic women were more likely to sustain a high level of symptoms over 

time. Asian women had patterns of depressive symptoms similar to those of white women, 

i.e. they were as likely as whites to be in any of the symptom groups. Unexpectedly, black 

women were less likely than whites to be in the increasing than in the decreasing symptom 

trajectory. Although blacks were more likely than whites to have high depressive symptom 

trajectories in unadjusted analyses, after adjustment for education, financial strain, smoking, 

and bodily pain, there were no significant differences in odds of being in the high symptom 

trajectory between black and white women. The results were similar to those from prior 

longitudinal studies (e.g. the National Longitudinal Survey for Mature Women aged 52–80 

years, Spence et al. 2011; the Health and Retirement study of men and women over age 50; 

Liang et al. 2011), which also showed that blacks were more likely than whites to have a 

persistent course of high depressive symptoms, but after adjusting for indicators of 

socioeconomic status, the differences typically became smaller and non-significant (Liang et 
al. 2011; Spence et al. 2011). Data from the previous studies and our own reinforce the 

influence of socioeconomic and health factors on any observed racial disparities in the 

course of depressive symptoms.

Although VMS over time did not distinguish depressive symptomatology trajectories, 

baseline VMS was more prevalent in the high symptom group. Studies of menopause 

(Cohen et al. 2006; Freeman et al. 2006) including our earlier report (Bromberger et al. 
2009) have shown that VMS are associated with depressive symptoms. However, studies that 

distinguished night sweats from daytime hot flashes (Burleson et al. 2010; Joffe et al. 2016) 

have observed that night-time but not daytime hot flashes are associated with the emergence 

of depressive symptoms, and the only study that examined predictors of depressive symptom 

trajectories during the MT (Hickey et al. 2016) found that night sweats (but not hot flashes) 
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were significantly associated with being in the stable high depressive symptom group. 

Unfortunately, our data did not differentiate between daytime and night-time hot flashes.

Study results suggest midlife risk factors for sustained or increases in depressive symptoms 

as women age. Monitoring women who have these risk factors and targeting them for 

intervention may help reduce risk for later depression. In addition, results suggest that 

depressive symptoms may change over midlife and continual monitoring is important. 

Potentially modifiable risk factors such as poor sleep quality, low physical activity, low 

social support, and life events should be monitored by health care providers. There is 

increasing evidence of the beneficial effect of behavioral modifications to sleep patterns 

(Germain et al. 2006; Baglioni et al. 2011; McCurry et al. 2016) or regular physical activity 

(Blumenthal et al. 1999; Dugan et al. 2015) on mood. Cognitive behavioral therapy for 

insomnia has been shown to be effective in improving sleep and mood (Germain et al. 2006). 

Health care providers can share with women the benefits of social engagement, managing 

role function in the presence of adverse health conditions, and maintaining healthy lifestyles 

for maintaining good mood as well as good health.

The study has several limitations. Although the detailed repeated measures of risk factors 

and depressive symptoms allowed us to identify different general patterns of these over time, 

we lack information on depressive symptoms during the period of time between 

assessments. This limited our ability to ascertain the temporal relationship between 

assessments. The scales we used were self-report and we did not have data on psychiatric 

diagnoses, which would have provided additional information about the historical context 

for the midlife observations. The group with very high symptoms throughout follow-up was 

too small to support analyses that identified risk factors for the persistence of very high 

levels of symptoms. Although important for midlife women, study findings cannot be 

generalized to men or young women. The latter may have an increased risk of affective 

disorders.

Despite the limitations, the study has many strengths, including the longitudinal repeated 

measurement of predictors and out-come and adjustment for multiple confounders. The 

sample was large and diverse and we used standardized measures. Our findings add to our 

knowledge of the course of and risk factors for depressive symptoms over time in middle-

aged women, especially in relation to time-varying factors, something, to our knowledge, no 

other study has done.

In summary, we identified key risk factors for high depressive symptoms at one point in time 

that were also associated with continuation of or increases in these symptom patterns over 

time. We have shown that changes in these risk factors also impact change in depressive 

symptoms. We have added predictive information beyond baseline/time-invariant 

characteristics as both baseline measures and measures that vary over time were informative 

of risk for various longitudinal trajectories of depressive symptoms. These results refine and 

confirm the importance of sleep problems, low social support, life events, low levels of 

physical activity, and low role function as risk factors for long-term depressive symptoms.
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Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. 
Depressive Symptoms by Age5 Trajectory Groups
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