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Depression is associated with increased morbidity and mortality and is highly prevalent, 

particularly in women.  Studies indicate increased risk for onset of new and recurrent episodes of 

major depression in women during midlife.  To improve understanding of the etiology of 

depression in midlife women and to inform prevention and treatment efforts, the risk and 

protective factors that influence the occurrence and course of depression in midlife women 

should be determined.  In particular, the role of family history of depression in the development 

of depression among midlife women is unknown.  This dissertation explores associations 

between family history and major depression in midlife women in the context of other risk and 

protective factors.      

First, the relationship between family history and major depression was examined in 303 

midlife women.  Results showed that family history of depression is a significant predictor of 

midlife major depression, particularly in women with a history of depression prior to midlife.    

Second, data from the same cohort of midlife women showed that family history of 

depression is associated with midlife major depression, after controlling for the menopausal 

transition and relevant time-varying covariates.  Furthermore, menopausal status is associated 

with major depression among midlife women without a family history of depression but not 

among those with a family history.     

Third, potential mediators of the relationship between family history and the onset of 

major depression during midlife were explored in 103 midlife women with a lifetime history of 

depression.  Mediation analyses provided evidence that childhood abuse, trait anxiety, and life 

events mediate the effect of family history on the onset of depression during midlife.   

In conclusion, family history of depression continues to play an important role in the 

development of depression in women during midlife, particularly for women with a prior history 
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of depression.  The public health relevance of our findings is that clinicians may be able to improve 

the emotional health of midlife women by assessing family history and lifetime history of 

depression to identify those at risk and by closely monitoring mood among women found to have 

such histories, thus allowing for implementation of appropriate interventions in a timely manner. 
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1.0  INTRODUCTION AND OVERVIEW 
 

 

 
1.1 OVERVIEW 

 

Recent epidemiologic studies indicate increased risk for the onset of new as well as recurrent 

episodes of clinical depression among midlife women.  However, little is known about the risk 

and protective factors that influence the occurrence, severity, and course of depression in women 

during midlife.  In particular, the role of family history of depression in the development of 

incident and recurrent depression in women during midlife is unknown.  

This dissertation will address these gaps in knowledge by examining the relationship 

between family history of depression and the occurrence and course of major depression in 

midlife women using data collected from the Pittsburgh Mental Health cohort of the Study of 

Women’s Health Across the Nation (SWAN).  In brief, the aims of the project are as follows: 1) 

To determine whether family history of depression is a significant risk factor for major 

depression in midlife women; 2) To evaluate whether family history of depression remains a 

significant predictor of major depression among midlife women after adjusting for changes in 

menopausal status and other time-varying covariates; 3) To explore whether women who have 

both a family and a lifetime history of depression are at greater risk of major depression during 

midlife than women who have a lifetime history of depression only and to examine potential 

explanatory factors for the increased risk.  Knowledge gained through this work will increase 

understanding of risk factors for depression in women during midlife and inform prevention and 

treatment efforts. 

1.2 DEPRESSION 

Major depression is a psychiatric disorder characterized by low mood and/or loss of interest or 

pleasure (anhedonia).  According to the fourth edition of the American Psychiatric Association’s 
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Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) (American Psychiatric 

Association, 1994), major depression is defined as the presence of at least five of the following 

symptoms during a 2-week period: 1) depressed mood, 2) loss of interest or pleasure, 3) 

significant weight gain or weight loss, 4) insomnia or hypersomnia, 5) psychomotor agitation or 

retardation, 6) fatigue, 7) feelings of worthlessness or excessive or inappropriate guilt, 8) 

diminished ability to think, concentrate, or make decisions, 9) recurrent thoughts of death, 

suicidal ideation, or suicide attempt or plan.  In addition, reported symptoms must include 

depressed mood or anhedonia, and symptoms must be clinically significant in terms of 

impairment and distress to the individual.   

Depression is often a chronic condition, and it is estimated that 50-80% of those who 

experience a depressive episode will suffer from one or more additional episodes in their lifetime 

(Kessler, Zhao, Blazer, & Swartz, 1997).  Furthermore, depression is a complex disorder that is 

multifactorial in origin (Belmaker & Agam, 2008).  A number of social, biological, and 

psychological factors, as well as interactions between these factors and chronic and acute 

stressors, appear to influence the development of depression (aan het Rot, Mathew, & Charney, 

2009; Accortt, Freeman, & Allen, 2008; Colman & Ataullahjan, 2010).  

1.2.1 Morbidity, Mortality, and Costs 

Associated with increased morbidity and mortality, depression is a significant public health 

problem (Cassano & Fava, 2002; Neugebauer, 1999).  Depression is estimated to be the third 

leading cause of disability across the world and is the leading cause of health-related disability in 

women (World Health Organization, 2008).  In addition, depression has been linked to increased 

risk for cardiovascular disease and diabetes, as well as a greater likelihood of engaging in poor 

health behaviors (i.e., smoking, sedentary lifestyle, poor diet) (Aneshensel & Huba, 1983; 

Cassano & Fava, 2002; Faith, Matz, & Jorge, 2002; Musselman, Evans, & Nemeroff, 1998; 

Stephens, 1988).  Depression is also associated with enormous financial burden, with an 

estimated cost of $83.1 billion per year in the United States alone (Greenberg et al., 2003). 
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1.2.2 Prevalence, Gender, and Midlife 

Depression is highly prevalent, particularly in women.  The National Comorbidity Survey 

(NCS), a large-scale community-based study conducted in the United States, estimated the 

overall current (30-day) and lifetime prevalence of major depression to be 4.9% and 17.1%, 

respectively (Blazer, Kessler, McGonagle, & Swartz, 1994).  When the results were stratified by 

gender, 3.8% of men and 5.9% of women reported current major depression, while 12.7% of 

men and 21.3% of women had experienced lifetime major depression.  The gender difference in 

prevalence was evident across different racial/ethnic groups.  Furthermore, additional large-scale 

studies conducted in the United States and internationally have confirmed that depression affects 

approximately twice as many women as men (Kessler et al., 2003; Kessler, McGonagle, Swartz, 

Blazer, & Nelson, 1993; Kessler, McGonagle, Zhao, et al., 1994; Weissman et al., 1996). 

Gender differences in prevalence become apparent at ages 11-14 corresponding with the 

onset of puberty and then persist through adulthood (Kessler et al., 1993).  This timing has led to 

speculation that fluctuations in reproductive hormones may, in part, explain gender differences in 

prevalence.  In addition, a number of epidemiologic studies have consistently shown that 

approximately 25% to 30% of midlife women report significant depressive symptoms (Bosworth 

et al., 2001; Bromberger, Harlow, Avis, Kravitz, & Cordal, 2004; Bromberger et al., 2007; 

Dennerstein, Guthrie, Clark, Lehert, & Henderson, 2004; Gallicchio, Schilling, Miller, Zacur, & 

Flaws, 2007; Y. Li, Yu, Ma, Sun, & Yang, 2008; Maartens, Knottnerus, & Pop, 2002; Woods & 

Mitchell, 1997).  Recent studies also indicate that incidence of first onset or recurrent episodes of 

clinical depression in women during midlife ranges from 20-30% (Cohen, Soares, Vitonis, Otto, 

& Harlow, 2006; Kessler, McGonagle, Nelson, et al., 1994; Kessler et al., 1993; Schmidt, Haq, 

& Rubinow, 2004).  Women in this age group are likely to be undergoing the menopausal 

transition, which is also a time of significant hormonal fluctuation.   
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1.3 RISK FACTORS FOR DEPRESSION IN WOMEN 

1.3.1 Psychosocial Factors 

Associations between depression and multiple psychosocial factors, including stressful life 

events, chronic stressors, and low social support, are seen across the lifespan.  For example, job 

loss and widowhood have been linked with the development of depression (Paykel, 1994), and 

marital disruption has been associated with an increased risk of experiencing significant 

depressive symptoms (Aseltine & Kessler, 1993; Menaghan EG & Lieberman MA, 1986), or a 

depressive episode (Bulloch, Williams, Lavorato, & Patten, 2009; Rotermann, 2007).   

 In females of all ages, those with depression show higher rates of life events at 

depression onset when compared to psychologically healthy controls (Friis, Wittchen, Pfister, & 

Lieb, 2002; Paykel, 1994).  A dose-response relationship has also been fairly consistently 

reported, with more severe events showing a stronger relationship with depression than events 

perceived to be non-severe (Kessler, 1997).  Several recent studies in both clinical and 

community samples indicate that depressed individuals may actually increase their likelihood of 

experiencing stressful life events, primarily interpersonal events, through their personality 

characteristics and behavior (Daley, Stokes-Lampard, & Macarthur, 2009; Hammen, 2006; 

Hammen & Brennan, 2002; Harkness, Monroe, Simons, & Thase, 1999; Rudolph & Hammen, 

1999), thereby promoting recurrent depressive episodes.  Furthermore, better social support is 

related to decreased risk of depression and depressive symptoms (Billings & Moos, 1981; 

Kawachi & Berkman, 2001; Paykel, 2001; Wildes, Harkness, & Simons, 2002) and is thought to 

be an important moderator of the effects of stressful life events on mood (Billings & Moos, 

1981).  

 Major depression and depressive symptoms are more prevalent in women with lower 

socioeconomic status (Bruce, Takeuchi, & Leaf, 1991; Stansfeld & Marmot, 1992).  A number 

of studies have found an inverse relationship between both education and income and depression 

in younger adulthood through later life (Berkman LF & Breslow L, 1983; Chang-Quan, Zheng-

Rong, Yong-Hong, Yi-Zhou, & Qing-Xiu, 2010; Kaplan, Roberts, Camacho, & Coyne, 1987; 

Roberts, Stevenson, & Breslow, 1981).  A recent meta-analysis reported that those with low 
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socioeconomic status were 1.8 times more likely to be depressed as compared to those in the 

highest socioeconomic status category (Lorant et al., 2003).  It is important to note that there was 

some inconsistency in the results from the studies examined which may be due to differences in 

study populations and the measurement of depression and socioeconomic status.  

 For many women, midlife in particular brings numerous changes in terms of social roles 

and circumstances.  For example, midlife women may be faced with caring for aging parents, 

children leaving or returning to the home, financial strain, marital disruption, and the death of 

loved ones (Rasgon, Shelton, & Halbreich, 2005).  According to the psychosocial theory of 

midlife depression, these changes are thought to lead to depression.  Indeed, experiencing 

stressful life events has been consistently linked with high depressive symptom levels in women 

during midlife (Amore et al., 2004; Bromberger et al., 2007; Bromberger et al., 2010; Cohen et 

al., 2006; Dennerstein et al., 2004; Kaufert, Gilbert, & Tate, 1992; Maartens et al., 2002; 

Schmidt, Murphy, Haq, Rubinow, & Danaceau, 2004; Timur & Sahin, 2010).  Several studies of 

midlife women have specifically indicated that financial strain and unemployment (Bosworth et 

al., 2001; Freeman et al., 2004; Y. Li et al., 2008), as well as marital disruption (Y. Li et al., 

2008; McKinlay, McKinlay, & Brambilla, 1987) are associated with depressed mood. 

Furthermore, changes in social networks in midlife may lead to reduced social support, which in 

turn is related to increased risk of significant depressive symptoms (Y. Li et al., 2008). 

In addition to current social stressors, several studies have shown that being exposed to 

early life adversities, such as child abuse and childhood poverty, may increase the risk of 

developing depression not only at the time of the exposure but also in later adolescence and 

adulthood (Bernet & Stein, 1999; Bifulco, Brown, & Adler, 1991; Diaz, Simantov, & Rickert, 

2002; Gilman, Kawachi, Fitzmaurice, & Buka, 2002; Hovens et al., 2010; Johnson, Cohen, 

Dohrenwend, Link, & Brook, 1999; Melchior et al., 2010; Najman et al., 2010; Springer, 

Sheridan, Kuo, & Carnes, 2007; Weiss, Longhurst, & Mazure, 1999).  This also appears to be 

true for midlife women.  Women who were physically and/or sexually abused or had a lower 

childhood socioeconomic status have been reported to be at increased risk for depression in 

midlife compared to women with no such history of childhood adversity (Gilman et al., 2002; 

Rohde et al., 2008; Wise, Zierler, Krieger, & Harlow, 2001).   
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1.3.2 Health Status and Health Behaviors 

Depression is associated with both chronic health conditions and poor health behaviors in 

women.  These relationships are largely thought to be bi-directional, with health risk behaviors 

and chronic medical conditions leading to increased risk for depression, and depression in turn 

leading to increased risk of poor health behaviors and the development of medical problems 

(Katon, 2011).  For example, there is good evidence that depression is associated with diabetes 

(Anderson, Freedland, Clouse, & Lustman, 2001; Eaton, 2002; Lloyd & Brown, 2002; Peyrot & 

Rubin, 1997), the metabolic syndrome (McIntyre et al., 2009), cardiovascular disease (Hayes, 

2009; Kinder, Carnethon, Palaniappan, King, & Fortmann, 2004; Nemeroff, Musselman, & 

Evans, 1998; Rugulies, 2002; Wulsin & Singal, 2003), and arthritis (Vali & Walkup, 1998). 

Some, but not all, cross-sectional and prospective general population studies suggest a 

significant relationship between obesity and depression in children, adolescents, and adults 

(Faith et al., 2011; Luppino et al., 2010).  Associations between obesity and depression appear to 

be particularly strong in women (Bjerkeset, Romundstad, Evans, & Gunnell, 2008; Herva et al., 

2006; Kasen, Cohen, Chen, & Must, 2008; Roberts, Deleger, Strawbridge, & Kaplan, 2003).   

Multiple biological mechanisms have been proposed to explain observed obesity and depression 

associations, such as inflammation, altered cortisol secretion, poor health behaviors, and obesity-

related health conditions (Faith et al., 2002; Jorm et al., 2003; Stunkard, Faith, & Allison, 2003).   

A number of studies in both community and clinical samples of adult women indicate a 

significant inverse relationship between physical activity and depression (Blumenthal et al., 

1999; Dunn, Trivedi, Kampert, Clark, & Chambliss, 2005; Strohle, 2009; Teychenne, Ball, & 

Salmon, 2008). While studies show that physical activity improves depression, the exact 

mechanism responsible for exercise-related improvements in depressive symptoms is still 

unknown.  However, potential psychological explanations include distraction from negative 

thoughts and development of a sense of mastery through meeting physical activity goals (Paluska 

& Schwenk, 2000).  A number of physiological factors may be involved as well, such as changes 

in the hypothalamic adrenocortical system (Droste et al., 2003), and increased central 

norepinephrine neurotransmission, endorphin secretion, and serotonin synthesis and metabolism 

(Dunn & Dishman, 1991).  
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According to the health theory of midlife depression, changes in health status and health 

behaviors may particularly contribute to depressed mood among midlife women.  Self-reported 

poor health (Dennerstein et al., 2004; Gallicchio et al., 2007; Kaufert et al., 1992) and chronic 

illnesses that become more common with age, such as cardiovascular disease and cancer, 

(Krishnan et al., 2002) have been found to be significantly associated with depressive symptoms 

and major depression at midlife (Alexander et al., 2007; Gallicchio et al., 2007).  Furthermore, 

midlife women are likely to experience weight gain and decreases in physical activity (Matthews 

et al., 2001; D. F. Williamson, Kahn, Remington, & Anda, 1990), and, as noted above, the 

literature strongly suggests that both obesity (Freeman et al., 2004; Simon et al., 2008; Timur & 

Sahin, 2010) and physical inactivity (Bosworth et al., 2001; W. J. Brown, Ford, Burton, 

Marshall, & Dobson, 2005; Gallicchio et al., 2007; Lee & Kim, 2008; Mirzaiinjmabadi, 

Anderson, & Barnes, 2006; Slaven & Lee, 1997) are associated with depressive symptoms in 

midlife.  

 

1.3.3 Comorbid Psychiatric Disorders 

Anxiety disorders have been found to be highly comorbid with major depression.  It is estimated 

that 50-60% of those with major depression have a lifetime history of anxiety disorder (Kaufman 

& Charney, 2000; Kessler et al., 1996).  Comorbidity of anxiety disorders and depression has 

been found in both adults and youths (Axelson & Birmaher, 2001; D. E. Williamson, Forbes, 

Dahl, & Ryan, 2005), and there is evidence from clinical and community samples of all ages that 

anxiety often precedes the development of depression (Goodwin, 2002; Kovacs, Gatsonis, 

Paulauskas, & Richards, 1989; Lewinsohn, Gotlib, & Seeley, 1995; Wittchen, Beesdo, Bittner, & 

Goodwin, 2003).  In addition, twin and family studies indicate a shared genetic vulnerability for 

the two conditions (Middeldorp, Cath, Van Dyck, & Boomsma, 2005). 

 Substance use disorders are also highly prevalent in those with major depression.  

Clinical samples report substance use disorders in approximately one third of those with major 

depression (Abraham & Fava, 1999; Melartin et al., 2002; Zimmerman, Chelminski, & 

McDermut, 2002).  In the general population, prevalence of current substance use disorder in 
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those with major depression ranges from 8-21%, and lifetime prevalence ranges from 27-40% 

(Grant, 1995; Grant & Harford, 1995; Kessler et al., 2003; Regier et al., 1990).   Of those with 

current major depression, 14% have alcohol use disorder and 5% have drug use disorder.  Among 

those with lifetime major depression, 40% report alcohol use disorder, while 17% have a drug 

use disorder (Hasin, Goodwin, Stinson, & Grant, 2005).  There is evidence that substance use 

disorder leads to depression, as well as evidence that depression increases the risk of substance 

use disorders (L. Davis, Uezato, Newell, & Frazier, 2008).   

 

1.3.4 Personality Characteristics 

Several studies have explored the link between the development of depression and certain 

personality traits such as neuroticism (the persistent tendency to experience negative emotional 

states such as sadness, irritability, and anxiety), conscientiousness, and positive emotionality 

(Klein, Kotov, & Bufferd, 2011).  While there is only moderate evidence for relationships 

between depression and conscientiousness and positive emotionality, numerous cross-sectional 

and prospective studies have reported that higher levels of neuroticism are strongly associated 

with depression (De Graaf, Bijl, Ravelli, Smit, & Vollebergh, 2002; Fanous, Neale, Aggen, & 

Kendler, 2007; Kendler, Gatz, Gardner, & Pedersen, 2006; Kendler, Neale, Kessler, Heath, & 

Eaves, 1993; Kotov, Gamez, Schmidt, & Watson, 2010).  Furthermore, interactions between 

stressful life events and neuroticism have been found to predict first episodes of major 

depression (Kendler, Kuhn, & Prescott, 2004; Ormel, Oldehinkel, & Brilman, 2001). 

 On the other hand, dispositional optimism has been linked with psychological well-being  

(Scheier M & Carver C, 1992) and may be a protective factor for depression.  For example, a 

small cross-sectional study of middle-aged adults reported that optimism was associated with 

lower depressive symptoms (Chang & Sanna, 2001), and prospective studies in adolescents and 

older adults indicate that optimism may protect against the development of depressive symptoms 

(Giltay, Zitman, & Kromhout, 2006; Patton et al., 2011). 
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1.3.5 The Menopausal Transition 

Recent epidemiologic research has explored whether the menopausal transition is an independent 

risk factor for increased risk of depression during midlife, with studies focusing on relationships 

between depressed mood and menopausal status, fluctuating reproductive hormones, and 

menopausal symptoms.  Although results from cross-sectional research examining depressed 

mood and the menopausal transition have been inconsistent, with several studies reporting 

increased depressive symptoms in perimenopausal women (Amore et al., 2004; Steinberg et al., 

2008; Tangen & Mykletun, 2008; Timur & Sahin, 2010) and a number of others failing to 

replicate these results (Baker, Simpson, & Dawson, 1997; Bosworth et al., 2001; Gallicchio et 

al., 2007; Juang, Wang, Lu, Lee, & Fuh, 2005; Y. Li et al., 2008; Lu, Tseng, Lin, Luh, & Shu, 

2009; McKinlay et al., 1987; Woods & Mitchell, 1997), recent longitudinal studies have 

provided strong evidence of increased risk of depressed mood among women undergoing the 

menopausal transition.    

For example, Maartens et al. (2002) sought to determine whether depressive symptoms 

were independently associated with the menopausal transition in a population-based sample of 

2,103 middle-aged women from the Netherlands.  Compared to women whose menopausal status 

did not change, women who transitioned from premenopause to perimenopause and from 

perimenopause to postmenopause had significantly higher odds of depressive symptoms 

(OR=1.8, 95% CI: 1.1-3.3; OR=1.8, 95% CI: 1.5-2.7, respectively) after adjustment for age, 

marital status, prior depression, financial strain, employment, and major life events. 

Freeman et al. (2004) found that reporting of high depressive symptoms (Center for 

Epidemiologic Studies Depression Scale (CES-D) ≥16) increased significantly during the 

transition (OR=2.89, 95% CI: 1.29-6.45) and decreased during the postmenopausal period 

(OR=0.78, 95% CI: 0.10-6.17) in an urban community sample of US women.  Woods et al. 

(2008) analyzed 15 years of follow-up data from 302 women participating in the Seattle Midlife 

Women’s Health Study and determined that the late menopausal transition (defined as missing at 

least one menstrual period in the past 12 months) was significantly associated with depressed 

mood (p=.03) even after controlling for age, antidepressant use, stress, body mass index (BMI), 

parity, and history of postpartum blues.     
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Bromberger et al. (2007) explored the longitudinal relationship between changes in 

menopausal status and risk of depressive symptoms in 3,302 middle-aged US women 

participating in the Study of Women’s Health Across the Nation (SWAN).  Women were more 

likely to report significant depressive symptoms (CES-D ≥16) when they were early 

perimenopausal (OR=1.30, 95% CI: 1.09-1.55), later perimenopausal (OR=1.71, 95% CI: 1.27-

2.30), or postmenopausal (OR=1.57, 95% CI: 1.15-2.15) than when they were premenopausal. 

In one of the few longitudinal studies to focus on diagnosed depression, Bromberger et al. 

(2011) found that women were two to four times more likely to have a major depressive episode 

when they were perimenopausal (OR=1.98, 95% CI: 1.00-3.92) or early postmenopausal 

(OR=3.86, 95% CI: 1.36-10.92) compared to when they were premenopausal.   

Three longitudinal studies specifically explored incident major depression in midlife 

women.  Both Cohen et al. (2006) and Freeman et al. (2006) determined that women undergoing 

the menopausal transition who had no prior history of depression were at significantly increased 

risk for significant depressive symptoms and a first depressive episode.  Conversely, Bromberger 

et al. (2009) reported that neither menopausal status nor reproductive hormones were predictors 

of incident depression.  Instead, lifetime anxiety disorder (HR=2.2, 95% CI: 1.11-4.33), low role 

functioning due to physical problems at baseline (HR=1.9, 95% CI: 0.95-3.72), stressful life 

events (HR=2.2, 95% CI: 1.13-4.47), and psychotropic medication use (HR=2.5, 95% CI: 1.18-

5.42) were the strongest predictors of first onset depression in a subset of the SWAN cohort.   

In contrast, a few longitudinal studies failed to find evidence of an association between 

changes in menopausal status and depressive symptoms.  Busch et al. (1994) concluded that 

depression was not related to the menopausal transition in a large US national sample.  However, 

this study only included two participant interviews spaced ten years apart, and the length of the 

follow-up interval would make it extremely difficult to obtain an accurate understanding of 

associations between changes in depressed mood and menopausal status.  A prospective study by 

Kaufert et al. (1992) showed similar negative results, but it is important to note that they did not 

take hormone therapy use into account in the analyses.  In addition, although a study conducted 

by Avis et al. (1994) reported that change in menopausal status itself was not related to 

depression, the authors did find a significant association between depressive symptoms and 

experiencing a long perimenopausal period, which appeared to be mediated by menopausal 

symptoms.  



 11 

Two mechanisms have been proposed to explain the association between depressed mood 

and the menopausal transition.  The neurobiological theory asserts that menopause-related 

fluctuations in reproductive hormones lead to changes in levels of neurotransmitters associated 

with emotional pathways (Rasgon et al., 2005).  For example, the brain has numerous estrogen 

receptors, and changes in estrogen impact levels of serotonin, dopamine, and norepinepherine 

through degradation of catabolic enzymes, unblocking of binding sites, and enhancement of 

neurotransmitter transport (Spinelli, 2005; Studd & Panay, 2004).  Clearly, despite the fact that 

all women undergoing menopause experience hormonal changes, not all develop depressed 

mood.  The ability to maintain optimal physical and psychological functioning in response to 

changing levels of hormones may be modified by factors such as genetics, health, stress, or 

social support, thus potentially making certain subsets of women more vulnerable to depression 

during the menopause (Deecher, Andree, Sloan, & Schechter, 2008; Harsh, Meltzer-Brody, 

Rubinow, & Schmidt, 2009). 

A second, the domino theory, states that the hormonal fluctuations experienced by 

women during the menopause are only indirectly related to depressed mood.  It is thought that 

experiencing menopausal symptoms associated with hormonal changes, such as hot flashes, 

night sweats, and insomnia, leads to depression.  A number of studies have provided evidence in 

support of the domino theory, reporting significant associations between depressed mood and 

vasomotor symptoms (Avis, Crawford, Stellato, & Longcope, 2001; Bromberger et al., 2007; J. 

P. Brown, Gallicchio, Flaws, & Tracy, 2009; Joffe et al., 2002; Juang et al., 2005; Y. Li et al., 

2008), poor sleep (Avis et al., 2001; Baker et al., 1997; J. P. Brown et al., 2009; Freeman et al., 

2004), and experiencing a greater number of menopausal symptoms overall (Bosworth et al., 

2001; Gallicchio et al., 2007; McKinlay et al., 1987).  
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1.4 DEPRESSION AND FAMILY HISTORY OVERVIEW 

1.4.1 Familiality of Depression 

A number of studies have provided evidence for the familial nature of depression (Bierut et al., 

1999; Janzing et al., 2009; Kendler, Pedersen, Neale, & Mathe, 1995; X. Li, Sundquist, & 

Sundquist, 2008; Sullivan et al., 1996; Timko et al., 2008; Weissman, Kidd, & Prusoff, 1982).    

Findings are remarkably consistent despite differences in samples and methodologies, with the 

majority of family studies reporting that depressed individuals are two to three times more likely 

to have a family history of depression than those without depression (Janzing et al., 2009; 

Sullivan, Neale, & Kendler, 2000; Weissman et al., 1982).   

 Heritability estimates for depression obtained from twin studies range from 39% to 75% 

(Bierut et al., 1999; Kendler et al., 1995; Kendler & Prescott, 1999; McGuffin, Katz, Watkins, & 

Rutherford, 1996), with a recent meta-analysis reporting an overall heritability estimate of 37% 

(95% CI=31% - 42%) (Sullivan et al., 2000).  Similar results have been found in both clinical 

and community samples of twins.  Twin studies indicate familiality of depression is mostly a 

result of genetic influences, rather than shared environment (Sullivan et al., 2000), and there is 

statistically significant evidence for major depression susceptibility genes (Lopez-Leon et al., 

2008), particularly polymorphisms in the promoter region of the serotonin transporter (5-HTT) 

gene (Caspi et al., 2003).  

 

1.4.2 Clinical Characteristics Associated with Family History 

In terms of clinical characteristics, family history has been consistently associated with a more 

recurrent course of depression and significantly worse impairment (Gershon, Weissman, Guroff, 

Prusoff, & Leckman, 1986; Janzing et al., 2009; Kendler, Gardner, & Prescott, 1999; Lieb, 

Isensee, Hofler, & Wittchen, 2002; Timko et al., 2008).  Comorbid anxiety disorders, dysthymia, 
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and alcohol use disorders are also more prevalent among those with familial major depression 

(Verhagen et al., 2008). 

 The influence of family history has been most strongly linked with early-onset 

depression, with studies showing family history to be significantly associated with onset of 

depression in probands before age 20 or 30 (Janzing et al., 2009; Klein et al., 1999; Kupfer, 

Frank, Carpenter, & Neiswanger, 1989; X. Li et al., 2008; McGuffin, Katz, & Bebbington, 1987; 

Tozzi et al., 2008; Weissman et al., 1984).  Furthermore, a Swedish national twin study reported 

increased risk of depression in individuals whose monozygotic twin had early-onset of major 

depressive disorder (p<.0001) (Kendler, Gatz, Gardner, & Pedersen, 2005).   

 Results from studies of family history of depression and mid- and later-life onset of 

depression are not as consistent, with some researchers reporting stronger associations between 

depression and environmental and physical health factors than between depression and family 

history (Tozzi et al., 2008).  The role of family history in the development of depression during 

the menopausal transition is even less clear.  At present, only two studies have examined this 

relationship in midlife women (Schmidt, Haq, et al., 2004; Woods et al., 2008).  

1.5 DEPRESSION AND FAMILY HISTORY IN MIDLIFE WOMEN 

1.5.1 Findings from Current Research 

Schmidt et al. (2004) conducted a small longitudinal study of predictors of clinical depression, 

including family history of depression, in a community sample of 29 US midlife women.  

Depression was assessed annually with the Structured Clinical Interview for DSM-IV (SCID) 

over an average of five years.  The method of obtaining family history of depression was not 

specified.  The study found no difference in reporting of family history of depression between 

those with and without depression during the 24 months surrounding the final menstrual period.  

It is important to note that all women identified with depression during the study met criteria for 

minor depression only and not major depressive disorder.  
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 Woods et al. (2008) also examined family history of depression as a potential risk factor 

for depressed mood in a population-based cohort of 302 US women 35 to 55 years of age.  

Participants completed the CES-D annually during the 15-year study.  Family history of 

depression was obtained by asking participants if they had a first degree relative who was ever 

diagnosed with clinical depression (yes/no).  In bivariate analysis, family history of depression 

predicted an average CES-D score increase of 2.05 (p=.046).  However, once the analysis was 

adjusted for menopausal transition stage, age, antidepressant use, BMI, parity, and a history of 

postpartum blues, family history of depression was no longer significantly related to depressive 

symptoms.   

 

1.5.2 Limitations and Gaps in Knowledge 

Both the Schmidt et al. (2004) and Woods et al. (2008) studies have a number of limitations.  

First, results from the Schmidt et al. study should be interpreted with caution given the small 

sample size.  There was insufficient power to test hypotheses, and only bivariate analyses were 

conducted.  While the Woods et al. study had ample power, it is important to note that they did 

not assess clinical depression, measuring self-reported depressive symptoms only.  Furthermore, 

depressive symptoms were only obtained for a 1-week period during each year of the study, and 

periods of depressed mood experienced outside of this window of data collection would not have 

been captured.   

 In terms of the assessment of family history of depression, Schmidt et al. (2004) did not 

provide the methods for obtaining family mental health history from participants.  Therefore, it is 

not possible to speak to the accuracy and quality of the family history data used in this study.  

Woods et al. determined family history of depression by asking participants one yes/no question 

about depression in first degree relatives. This method has been shown to underestimate 

depression in relatives (Andreasen, Endicott, Spitzer, & Winokur, 1977), and this may have 

somewhat affected the results. 

 Finally, neither study was able to explore associations of family history of depression 

with specific patterns of midlife depression, such as incident or recurrent depression.  Thus, 
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given the discussed limitations, it is clear that more prospective studies focused on the 

occurrence, course and predictors of clinical depression in midlife should be conducted.  

Specifically, longitudinal studies with sufficient power and a more detailed assessment of family 

history are needed to better characterize the role of family history of depression in the 

development of clinical depression in midlife women.  

 

1.5.3 Potential Pathways to Midlife Depression 

There are a number of pathways that could explain how family history of depression may be 

related to depression in women during midlife.  While there is evidence that genetic factors are 

directly associated with depression in adult women, there are also several potential mediators for 

this relationship (Kendler, Gardner, & Prescott, 2002; Kendler, Kessler, Neale, Heath, & Eaves, 

1993).  For example, family history of depression has been linked with greater reporting of social 

impairment, stressful life events and more severe stressors and traumas in childhood and 

adulthood (Hammen & Brennan, 2001; Hammen, Shih, Altman, & Brennan, 2003; Timko, 

Cronkite, Swindle, Robinson, Sutkowi, et al., 2009; Timko et al., 2008; Weissman, Warner, 

Wickramaratne, Moreau, & Olfson, 1997; Weissman et al., 2006), which may in turn lead to 

depression in midlife.  Higher neuroticism has been associated with family history of depression 

(Kendler et al., 2002; Kendler, Kessler, et al., 1993) and appears to be related to depression in 

adults both directly and through associations with stressful life events (Bolger & Schilling, 1991; 

Poulton & Andrews, 1992).  Family depression is also a strong risk factor for child sexual and 

physical abuse (Chaffin, Kelleher, & Hollenberg, 1996; Conron, Beardslee, Koenen, Buka, & 

Gortmaker, 2009; Walsh, MacMillan, & Jamieson, 2002), and a history of child abuse is 

associated with increased risk of developing major depression in adulthood (Springer et al., 

2007; Weich, Patterson, Shaw, & Stewart-Brown, 2009).  Finally, poor health behaviors and 

chronic health conditions may be important mediators of the relationship between family history 

of depression and depression during midlife.  Maternal depression has been associated with low 

physical activity and obesity in children (M. Davis, Young, Davis, & Moll, 2008; Fernald, Jones-

Smith, Ozer, Neufeld, & DiGirolamo, 2008; McConley et al., 2011; Surkan, Kawachi, & 
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Peterson, 2008), which may lead to poor health behaviors in adulthood and subsequent 

depression, although this has not been examined in any study to date.  Furthermore, those with a 

family history of depression are more likely to experience pain and to report a greater number of 

medical conditions in adulthood, particularly cardiovascular disease, which may increase the risk 

for depression at midlife (Sobieraj, Williams, Marley, & Ryan, 1998; Timko, Cronkite, Swindle, 

Robinson, & Moos, 2009; Timko et al., 2008; Weissman et al., 2006).       

1.6 SPECIFIC AIMS AND HYPOTHESES 

The objective of this dissertation is to examine associations between family history of depression 

and the occurrence and course of major depression in midlife women in the context of other 

potential risk and protective factors.  This dissertation will address the following specific aims: 

1a.  Determine whether family history of depression is a significant risk factor for major 

depression in midlife women independent of lifetime history of depression and other 

baseline characteristics. 

1b. Evaluate whether the relationship between family history of depression and major 

depression in midlife women differs by lifetime history of depression prior to 

midlife.  

 

2a.  Determine whether family history of depression is a risk factor for major depression 

in midlife women after adjusting for changes in menopausal status and other 

potential time-varying covariates. 

2b. Evaluate whether the relationship between family history of depression and major 

depression in midlife women differs by menopausal status. 

 

3a. Explore whether women who have both a lifetime and family history of depression 

are at greater risk of major depression during midlife than women who have a 

lifetime history of depression only. 

3b. Examine potential explanatory factors for the increased risk. 
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1.6.1 Is Family History of Depression Associated with Major Depression in Midlife 

Women: Study of Women’s Health Across the Nation 

First, it is hypothesized that family history of depression will be a significant risk factor for 

depression in midlife women over 10 years of follow-up.  It is expected that family history of 

depression will remain an important predictor of depression after adjusting for relevant baseline 

covariates.  Potential covariates measured at baseline will be assessed in bivariate analyses, and 

results from these analyses as well as results from prior literature will determine appropriate 

covariates to include in the statistical models.   

 It is further hypothesized that family history of depression will be a significant predictor 

of major depression for midlife women who have a history of depression prior to midlife but not 

for women without such a history.  Given there is a strong relationship between lifetime history 

of depression and family history of depression at other points in the lifespan, it is expected that 

this association will also be evident at midlife.  It is postulated that stressful life events and 

changes in health status and health behaviors will be more important predictors of first onset 

depression than family history among midlife women.  This aim will be addressed by repeating 

the analyses discussed above stratified by lifetime history of depression.  

Thus, the purpose of the first paper is to evaluate whether family history of depression is 

a significant risk factor for the development of major depression over 10 years of follow-up in a 

sample of 303 midlife women from the SWAN cohort.  Multivariable logistic regression models 

will be used to test the significance of family history of depression adjusting for relevant baseline 

covariates.   

 

1.6.2 The Role of Family History of Depression and the Menopausal Transition in the 

Development of Major Depression in Midlife Women 

It is hypothesized that family history of depression will remain a significant predictor of 

depression in midlife women even after accounting for the menopausal transition and other time-

varying covariates.  The covariates will be selected based on the literature and results from 
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bivariate analyses.  It is also hypothesized that the relationship between family history of 

depression and depression in midlife will differ by menopausal transition stage, with risk for 

depression being greater during perimenopause and postmenopause compared with 

premenopause among women with a family history but not among those without family history.    

 Thus, the purpose of the second paper is to evaluate whether family history of depression 

is a significant risk factor for depression during the menopausal transition compared to 

premenopause after adjusting for and key time-varying covariates over 10 years of follow-up in 

the sample of 303 midlife women from the SWAN cohort.  Longitudinal random effects 

multivariable logistic regression models will be constructed to address this question. 

 

1.6.3 Major Depression in Midlife Women: Associations with Both Family and Personal 

Histories of Depression and an Examination of Potential Explanatory Factors 

The overall question to be addressed by the third paper is how does family history of depression 

increase the risk of major depression in midlife among women who have a lifetime history of 

depression.  Both pre-midlife factors (childhood abuse, trait anxiety) and factors occurring in 

midlife (menopausal symptoms, health-related variables, and stressful life events) will be 

evaluated as potential mediators of the relationship between family history of depression and 

midlife major depression among women with a history of depression prior to midlife. 

 Both childhood abuse and trait anxiety have been strongly associated with family history 

of depression and linked with major depression in midlife. Thus, it is hypothesized that 

childhood abuse and trait anxiety will, in part, explain the relationship between family history of 

depression and major depression during midlife.  Furthermore, given there is evidence from the 

literature that stressful life events and chronic medical conditions are significantly associated 

with both family history of depression and major depression in midlife, it is posited that these 

two midlife factors will also mediate the relationship between family history of depression and 

midlife major depression.     

Thus, the goal of the third paper is to examine participant characteristics that may explain 

why women who have both a lifetime and family history of depression are more vulnerable to 
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experiencing depression during midlife than women who have a lifetime history of depression 

only.  Cox proportional hazard regression, Baron and Kenny’s method, and a product-of-

coefficients test will be used to assess possible mediation of the relationship between family 

history of depression and midlife depression by pre-midlife and midlife factors among 103 

midlife women who have a lifetime history of depression.  
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2.1 ABSTRACT 

Objective. To evaluate the relationship between family history of depression and major 

depression in midlife women. 

Methods.  Data for the current study were obtained from 303 African American and 

Caucasian women (42-52 years at baseline) who were participants at the Pittsburgh site of the 

longitudinal Study of Women’s Health Across the Nation (SWAN) at baseline.  Women 

provided sociodemographic, physical, and psychosocial information, and trained interviewers 

administered the Structured Clinical Interview for DSM-IV (SCID) to obtain both lifetime 

history of major depression and current depressive episodes at baseline and annually.  At the 9th 

or 10th year of follow-up (2005-2007) participants completed an assessment of family history of 

depression.  Multivariable logistic regression was used to determine whether family history of 

depression was associated with experiencing a major depressive episode from baseline through 

visit 10, after adjusting for relevant baseline covariates. 

Results.  The odds of experiencing a major depressive episode during the study were 

approximately three times greater for those with a family history of depression than for those 

without a family history of depression (OR=3.22, 95% CI=1.95-5.31).  Family history of 

depression remained a significant predictor of major depression in midlife (OR=2.67, 95% 

CI=1.50-4.78) after adjusting for lifetime history of major depression, age, trait anxiety, chronic 

medical conditions, and stressful life events.  When analyses were stratified by lifetime history of 

major depression, family history of depression was significantly associated with major 

depression among midlife women with a lifetime history of depression but not among those 

without such a history.  

Conclusions. Family history of depression is associated with major depression in midlife 

women, particularly in those with a lifetime history of depression prior to midlife. 

Key Words: family history of depression, major depression, menopause, midlife women  
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2.2 INTRODUCTION 

Depression is a significant public health problem.  It is associated with increased morbidity and 

mortality (Cassano & Fava, 2002; Neugebauer, 1999) and is estimated to be the third leading 

cause of disability across the world and the leading cause of health-related disability in women 

(World Health Organization, 2008).  Depression is also highly prevalent, particularly in women.  

The estimated lifetime prevalence of major depression is 17%, affecting twice as many women 

as men (Kessler et al., 2003; Kessler, Chiu, Demler, Merikangas, & Walters, 2005; Kessler, 

McGonagle, Zhao, et al., 1994).  

Recent epidemiologic studies indicate that incidence of first onset or recurrent episodes 

of clinical depression in women during midlife ranges from 20-30% (Cohen et al., 2006; Kessler, 

McGonagle, Nelson, et al., 1994; Kessler et al., 1993; Schmidt, Haq, et al., 2004).  However, 

little is known about the risk and protective factors that influence the occurrence, severity and 

course of depression in women during midlife.  In particular, the role of family history of 

depression in the development of incident and recurrent depression in midlife women is 

unknown.   

While a number of studies have provided evidence for the familial nature of depression 

(Bierut et al., 1999; Janzing et al., 2009; Kendler et al., 1995; X. Li et al., 2008; Sullivan et al., 

1996; Timko et al., 2008; Weissman et al., 1982), the influence of family history has been most 

strongly linked with early-onset depression.  Results from studies of family history of depression 

and mid- and later-life onset of depression are less clear, with some researchers reporting 

stronger associations between depression and environmental and physical health factors than 

between depression and family history (Tozzi et al., 2008).  Furthermore, it is unknown whether 

family history is independently associated with recurrent major depression during midlife.  

 At present, only one study has explored this relationship specifically in midlife women 

(Woods et al., 2008).  Woods et al. examined family history of depression as a potential risk 

factor for depressed mood in a population-based cohort of 302 U.S. women 35 to 55 years of 

age.  Participants completed the Center for Epidemiologic Studies Depression Scale (CES-D) 

annually during the 15-year study.  In bivariate longitudinal analysis, family history of 

depression predicted an average increase in CES-D score of 2.05 (p=.046).  Once the analysis 

was adjusted for menopausal stage, age, antidepressant use, body mass index, parity, and a 
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history of postpartum blues, family history of depression was no longer significantly related to 

depressive symptoms.  However, it is important to note that this study did not assess clinical 

depression, family history of depression was determined by asking participants one yes/no 

question about depression in first degree relatives, and the study was not able to explore 

associations of family history of depression with specific patterns of midlife depression, such as 

incident or recurrent depression.   

 Thus, the overall aim of the current study is to address gaps in knowledge and limitations 

of the prior literature by examining whether family history of depression is a significant risk 

factor for major depression in midlife women using detailed diagnostic psychiatric and family 

history data collected from a community-based cohort.  Specifically, the study will focus on the 

following questions: 1) Is family history of depression a significant risk factor for major 

depression in midlife women, adjusting for a lifetime history of major depression and other 

relevant baseline covariates; and 2) Does the relationship between family history of depression 

and major depression in midlife women differ by lifetime history of depression?    

 Given there is a strong relationship between major depression and family history of 

depression at earlier points in the lifespan, it is expected that this association will also be evident 

in midlife.  Therefore, we hypothesize that family history of depression will be significantly 

associated with major depression in midlife women, even after adjusting for lifetime history of 

depression and other potential confounders.  It is also expected that the relationship between 

family history of depression and major depression will differ for women who are experiencing 

recurrent vs. first-onset depression during midlife.  Family history of depression has consistently 

been associated with an earlier onset and more recurrent course of depression (Janzing et al., 

2009; Kendler et al., 1999; Lieb et al., 2002; Timko et al., 2008), while mid- and later life onset 

of depression may be more influenced by current psychosocial factors and changes in physical 

health (Alexander et al., 2007; Bromberger et al., 2007; Freeman et al., 2004; Gallicchio et al., 

2007; Timur & Sahin, 2010; Tozzi et al., 2008).  Thus, it is also hypothesized that family history 

of depression will be associated with major depression only in women with a history of lifetime 

depression prior to midlife.  Among women without a history of depression, it is postulated that 

factors occurring during midlife, such as stressful life events and changes in health status and 

health behaviors, will be more important predictors of major depression.    
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2.3 METHODS 

2.3.1 Participants and Procedures 

Study data were collected from women participating in the Study of Women’s Health Across the 

Nation (SWAN) Menopausal Transition, Mental Health and Ethnicity Study (MHS) at the 

Pittsburgh SWAN site.  SWAN is a multi-center longitudinal study of the natural history of the 

menopausal transition.  The SWAN MHS is an ancillary project designed to capture diagnostic 

psychiatric interview data from the SWAN Pittsburgh participants.  Eligible women were: aged 

42-52 years, had an intact uterus, were not using hormones, had at least one menstrual period in 

the last 3 months, and self-identified as non-Hispanic White or African American.  A total of 463 

women were recruited into the Pittsburgh SWAN sample through random digit dialing and voter 

registration lists.  Of these, 443 (96%) SWAN Pittsburgh women agreed to participate in the 

SWAN MHS.   

Family history of depression was obtained from 303 women still actively participating in 

the SWAN MHS during annual visits 9 and 10 (2005-2007); these women comprise the sample 

for the current study.  Reasons for non-participation in the family history assessment were as 

follows: withdrew from SWAN before the ninth annual visit (n=92, 59.7%), missed the study 

visit (n=30, 19.5%), completed the study visit but not the assessment of family history of 

depression (n=25, 16.3%), and deceased (n=7, 4.5%).  Compared to women who completed the 

family history assessment, non-completers were younger (p=.009), more likely to be African 

American (p=.02), less educated (p=.005), more likely to be experiencing financial strain 

(p<.0001), and less likely to be married (p=.03). 

The University of Pittsburgh Institutional Review Board approved this study, and all 

participants provided informed consent.  Participants have been followed annually since 1996 

with a core protocol that includes biological, medical, and psychosocial measures.  At baseline 

and at each visit, participants answered questions about their medical and menstrual history, 

symptoms, and lifestyle and psychosocial factors.  Standardized protocols were used to measure 

weight and height.  Psychiatric interviews were conducted at baseline and annually using the 

Structured Clinical Interview for DSM-IV (SCID) (Spitzer, Williams, Gibbon, & First, 1992).  
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The independent variables analyzed in the current study were collected at the baseline SWAN 

visit unless otherwise indicated.   

2.3.2 Measures 

Assessment of Major Depression: The main outcome for the study was the occurrence of any 

major depressive episode from baseline through annual visit 10.  Lifetime history of major 

depression was obtained at baseline and defined as the occurrence of a major depressive episode 

prior to enrollment in the SWAN.  Diagnoses of lifetime and current major depression were 

obtained from the SCID, a semi-structured diagnostic psychiatric interview that has frequently 

been used in research and has demonstrated good reliability in a number of studies (Segal DL, 

Hersen M, Van Hasselt VB, Kabacoff RI, & Roth L, 1993; Skre, Onstad, Torgersen, & Kringlen, 

1991; Spitzer et al., 1992; Williams et al., 1992).   

SCID interviewers were required to hold a Masters or a PhD in a mental health field and 

to have prior clinical experience.  J.T.B. supervised all interviewers at the Pittsburgh site.  To 

maintain consistency in SCID administration across interviewers and over annual visits, all 

interviewers were required to participate in an initial training conducted by Biometrics Research 

and Development, New York State Psychiatric Institute, as well as an annual re-certification 

process.  Participant interviews were audiotaped, and these tapes were used to assess individual 

interviewing skills and inter-rater reliability.  Within the SWAN, follow-up reliability has been 

quite good for both lifetime (k=0.81) and past year major depression (k=0.76-0.89).   

Family History of Depression: Trained interviewers obtained family history of depression 

in first degree relatives using the family history method and a modified version of the depression 

module from the Family Interview for Genetic Studies (FIGS) (Maxwell ME, 1992; Nurnberger 

et al., 1994).  The family history method, in which an informant is queried about the history of 

mental illness in relatives, has been used in numerous studies of psychiatric disorder, and data 

from prior research indicate the family history method has acceptable reliability and validity 

(Andreasen et al., 1977; Weissman et al., 2000).  In brief, the FIGS consisted of three interviewer 

administered questionnaires.  Participants were first screened with a Family Mental Health 

History form.  Those who endorsed a first degree relative with depression and/or 
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attempted/completed suicide were then administered a second questionnaire to collect more 

detailed information about their relative’s symptoms.  Finally, participants completed the 

Depression Symptoms Checklist, which confirmed whether or not their relative met the DSM-IV 

criteria for major depression.  Participants completed the FIGS at their ninth or tenth annual 

SWAN visit.   

Menopausal Status: The categorization of menopausal status was based on self-reported 

menstrual bleeding patterns.  At baseline, women were either premenopausal (menstrual 

bleeding in the past 3 months with no change in cycle regularity in the past 12 months) or early 

perimenopausal (menstrual bleeding in the past 3 months accompanied by changes in cycle 

regularity). 

Socioeconomic Indicators: Difficulty paying for basic necessities and level of educational 

attainment were included in the analyses as indicators of socioeconomic status.  

Sociodemographic variables included age, ethnicity, and marital status.   

Health-related Factors: Health-related variables included chronic medical conditions, 

perceived overall health, and vasomotor symptoms.  Chronic medical conditions were assessed 

by asking participants whether a medical professional had ever told them that they had any of the 

following: diabetes, hypertension, arthritis/osteoarthritis, under or overactive thyroid, 

cardiovascular disease, or cancer.  The total number of chronic medical conditions reported was 

categorized into: none vs. one or more conditions.  Perceived overall health was assessed by 

asking participants to rate their overall health as excellent, very good, good, fair, or poor.  For the 

current analyses, overall health was dichotomized into excellent/very good/ good vs. fair/poor.  

Vasomotor symptoms data were collected as part of a symptom checklist that has been used in 

numerous menopause studies (Matthews et al., 1990; Neugarten & Kraines, 1965).  Women were 

asked to indicate how often they had experienced hot flashes and night sweats in the past two 

weeks (not at all, 1-5 days, 6-8 days, 9-13 days, and every day).  Women who reported 

experiencing hot flashes and/or night sweats at least six out of 14 days were classified as having 

frequent vasomotor symptoms.  

Lifestyle: Height and weight measurements collected by the study were used to calculate 

body mass index (BMI) as weight (kg) / height (m)2.  A modified version of the Baecke (Baecke, 

Burema, & Frijters, 1982) physical activity questionnaire was administered to participants to 

obtain information on the intensity, duration, and frequency of activity related to the domains of 
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daily living, exercise/sports, and home/child care.  A total physical activity score was calculated 

to reflect activity across all three domains. 

Psychosocial Variables: In order to assess life stress, women were asked whether they 

had 1) experienced any of 18 negative life events in the past year and 2) how upsetting each of 

the events was for them (Dohrenwend et al., 1987).  Women were categorized as having 

experienced at least one very upsetting life event in the past year or having experienced no such 

event.  Women also reported whether they had any of the following 9 chronic difficulties for 12 

months or longer: own health problems, health problem with partner or child, substance abuse in 

a family member, work difficulties, financial strain, housing problems, problem with a close 

relationship, helping sick family member or friend on a regular basis, any other ongoing 

problem.  Each of the chronic difficulties was rated in terms of how upsetting it was to the 

participant.  Women were categorized as having experienced at least one very upsetting chronic 

difficulty in the past year or having experienced no such difficulty.  A social support score was 

created by summing responses to the 4-item Medical Outcomes Study Social Support Survey 

(Sherbourne & Stewart, 1991), with higher scores indicating more social support.  

Optimism was measured at the first annual follow-up visit with the 6-item Life 

Orientation Test.  Items were scored and summed to create a total optimism score as per Scheier 

and Carver (1985).  Higher scores indicate greater optimism.  Trait anxiety was also assessed at 

visit 1 with a 10-item version of the Spielberger Trait Anxiety Inventory (Spielberger C, Gorsuch 

R, & Lushene R, 1970); higher scores reflect higher levels of trait anxiety. 

2.3.3 Statistical Analysis 

The SAS system version 9.3 was used for all statistical analyses.  Preliminary analyses included 

descriptive plots and statistics (means, standard deviations, ranges, frequencies), as well as an 

examination of the correlation between predictors.  Differences in baseline characteristics 

between women with and without a family history of depression were assessed using chi square 

tests for comparison of categorical variables and t-tests or Wilcoxon rank-sum tests for 

unadjusted comparisons of continuous variables.  
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To address the question of whether or not family history of depression is associated with 

major depression in midlife women, an unadjusted logistic regression model was first run with 

any major depression during midlife as the outcome and family history of depression as the sole 

independent variable.  Next, in order to determine whether the effect of family history of 

depression is independent of a lifetime history of depression, a second logistic regression model 

was run including lifetime history of depression as a predictor. 

Multivariable models to examine the influence of family history of depression on major 

depression in midlife in the context of other important baseline covariates were then constructed.  

Potential covariates were assessed in bivariate logistic regression analyses, and results from these 

analyses, as well as results from prior literature, informed which variables to include in the 

multivariable model building process.  Covariates identified in bivariate analyses at p<.15 were 

entered into the logistic regression model, and manual backwards elimination was used 

(retaining variables significant at p <.10) to obtain a final parsimonious multivariable model.   

Finally, to explore whether the relationship between family history of depression and 

major depression during midlife differs by lifetime history of depression, multivariable logistic 

regression models stratified by lifetime history of depression were run using the model building 

process described above.   

2.4 RESULTS 

Descriptive data for the study participants are presented in Table 2-1.  At baseline, the 

participants were 42-52 years of age with a mean age of 46.  Thirty-one percent of the 

participants were African American, and 34% had a family history of depression.  Participants 

with a family history of depression were more educated (χ2 (2, N=303) =7.01, p=.03), were more 

likely to have experienced a very upsetting chronic difficulty in the past year (χ2 (1, N=284) 

=5.61, p<.01), and more likely to have a lifetime history of major depression (χ2 (1, N=303) 

=14.00, p<.001) compared to those with no family history. 
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Table 2-1: Baseline Characteristics by Family History of Major Depression (MD) 

 Total 
 
 

N=303 

No Family 
History of MD 

 
n=199 

 (65.7%) 

Family History 
of MD 

 
n=104  

(34.3%) 

 
 
 

p 
value 

Age (years), mean (SD) 46.3 (2.6) 46.4 (2.6) 46.1 (2.4) .51 
African American, n (%) 95 (31.3) 62 (31.2) 33 (31.7) .91 
Education, n (%)   
     Less than High School 
     High School/ Some College 
     College/More than College 

 
70 (23.1) 
102 (33.7) 
131 (43.2) 

 
55 (27.6) 
65 (32.7) 
79 (39.7) 

 
15 (14.4) 
37 (35.6) 
52 (50.0) 

 
.03 

Marital Status, n (%)   
     Married 
     Never married 
     Separated / Widowed / Divorced 

 
208 (69.1) 
37 (12.3) 
56 (18.6) 

 
141 (70.8) 
25 (12.6) 
33 (16.6) 

 
67 (65.7) 
12 (11.8) 
23 (22.5) 

 
.45 

Somewhat/very hard to pay for basics, n (%)  84 (27.8) 55 (27.8) 29 (27.9) .98 
Menopausal Status, n (%) 
     Premenopausal  
     Early Perimenopausal  

 
165 (54.5) 
138 (45.5) 

 
114 (57.3) 
85 (42.7) 

 
51 (49.0) 
53 (51.0) 

 
.17 

Vasomotor Symptoms: at least 6/14 days, n (%)    28 (9.3) 14 (7.1) 14 (13.5) .07 
Any Chronic Medical Condition, n (%)   110 (36.3) 68 (34.2) 42 (40.4) .28 
Overall Health, n (%)   
     Good/Very Good/Excellent 
     Poor/Fair 

 
258 (85.7) 
43 (14.3) 

 
171 (86.4) 
27 (13.6) 

 
87 (84.5) 
16 (15.5) 

 
.66 

Body Mass Index (kg/m2), mean(SD) 28.6 (6.6) 28.3 (6.5) 29.2 (6.9) .25 
Physical Activity Score (range: 0-14), mean (SD)   7.9 (1.7) 7.9 (1.7) 7.8 (1.7) .65 
Very Upsetting Life Event in past year, n (%) 157 (52.0) 98 (49.5) 59 (56.7) .23 
Very Upsetting Chronic Difficulty in past year, n (%) 72 (25.4) 40 (21.0) 32 (34.0) <.01 
Social Support (range: 0-16), mean (SD) 12.9 (2.8) 13.0 (2.8) 12.8 (2.7) .27 
Optimism (range: 0-18), mean (SD) 13.0 (3.8) 13.0 (3.7) 13.1 (4.0) .63 
Trait Anxiety (range: 10-40), mean (SD) 15.9 (4.7) 15.6 (4.6) 16.5 (5.0) .12 
Lifetime History of MD, n (%) 103 (34.0) 53 (26.6) 50 (48.1) <.001 

Total percentages may not equal to 100 due to rounding 
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Forty-eight percent of the participants had neither a family nor a personal history of 

depression, while 16% of the sample reported both a family and lifetime history of depression.  

Approximately 18% of women had a family history of depression but no lifetime depression 

history, and the remaining 18% reported a lifetime history of depression but no family history 

(Figure 2-1).  

 

 

 

Figure 2-1: Family History of Depression by Lifetime History of Major Depression (MD) 

 

 

In the total sample, 104 (34.3%) reported having at least one major depressive episode 

during the study.  This represented a first onset of depression for 41% of the women who 

experienced a major depressive episode during the study and a recurrent major depressive 

episode for the remaining 59%.  Of those with a family history of depression, 54 (52%) 

experienced major depression during the study, while 50 (25%) of those without a family history 

reported a major depressive episode.   

Table 2-2 shows the unadjusted and adjusted associations of family history of depression 

with experiencing major depression during the study.  The odds of experiencing a major 

depressive episode during the study were approximately three times greater for those with a 
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family history of depression than for those without a family history (Model A: OR=3.22, 95% 

CI=1.95-5.31, p<.0001).  The relationship between family history of depression and major 

depression in midlife remained significant even after adjusting for lifetime history of depression 

(Model B: OR=2.61, 95% CI=1.53-4.45, p=<.001). 

 

 

 
Table 2-2: Association of Family History of Depression with Major Depression (MD), N=303 

 Model A 
OR (95% CI) 

Model B 
OR (95% CI) 

Model C 
OR (95% CI) 

Family History of MD 3.22 (1.95-5.31)  2.61 (1.53-4.45) 2.67 (1.50-4.78) 
Lifetime History of MD  4.64 (2.73-7.89) 3.76 (2.10-6.70) 
Age (years) 
Trait Anxiety 
Any Chronic Medical Condition 
Very Upsetting Life Event in past year 

  0.87 (0.78-0.98) 
1.11 (1.05-1.17) 
2.37 (1.32-4.25) 
1.85 (1.04-3.29) 

OR, odds ratio; CI, confidence interval 
Model A: Family history of depression 
Model B: Addition of lifetime history of depression 
Model C: Final multivariable model 
 
 
 

Model C shows the association between family history of depression and experiencing 

any major depression during the study adjusted for additional variables that remained in the final 

model.  After adjusting for confounders, family history of depression was still a significant 

predictor of major depression in midlife (Model C: OR=2.67, 95% CI=1.50-4.78, p<.001).  Other 

factors significantly associated with major depression were a lifetime history of major depression 

(OR=3.76, 95% CI=2.10-6.70, p<.0001), younger age (OR=0.87, 95% CI=0.78-0.98, p=.02), 

higher trait anxiety (OR=1.11, 95% CI=1.05-1.17, p<.001), having one or more chronic medical 

conditions (OR=2.37, 95% CI=1.32-4.25, p=.004), and experiencing a very upsetting life event 

in the past year (OR=1.85, 95% CI=1.04-3.29, p=.04).  

Analyses stratified by lifetime history of depression showed different patterns of 

association between family history of depression and major depression during midlife (Tables 2-

3 and 2-4).  Table 2-3 shows bivariate associations of major depression with family history of 

depression and other covariates (associated at p≤.15) in women with and without a lifetime 

history of depression prior to midlife.  There was a significant bivariate relationship between 

family history of depression and major depression in the lifetime history of depression group 
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(OR=4.13, 95% CI=1.77-9.63, p=.001), but not in the group that reported no lifetime history of 

depression (OR=1.86, 95% CI=0.91-3.81, p=.09).  Age, ethnicity, vasomotor symptoms, chronic 

medical conditions, overall health, physical activity, very upsetting life events, chronic 

difficulties, optimism, and trait anxiety were all associated with major depression at p≤.15 in 

women who had no lifetime history of major depression prior to midlife.  These variables were 

considered in the final multivariable modeling process for the no lifetime history of depression 

group.  Among women with a lifetime history of depression, variables significant at p≤.15 

included difficulty paying for basics, very upsetting life events, chronic difficulties, optimism, 

and trait anxiety.    

 

 

 
Table 2-3: Bivariate Associations of Family History with Major Depression (MD) by Lifetime History 

of Depression 

 No Lifetime History of MD 
(N=200) 

 

Lifetime History of MD  
(N=103) 

 OR (95% CI) p value OR (95% CI) 
 

p value 

Family History of MD 1.86 (0.91-3.81) .09 4.13 (1.77-9.63) .001 
Age (years) 0.91 (0.79-1.04) .15 --- NS 
Ethnicity 
     Caucasian (REF) 
     African American 

 
REF 

1.85 (0.93-3.70) 

 
.08 

 

 
--- 

 
NS 

How hard to pay for basics  
     Not hard (REF) 
     Somewhat / very hard 

 
--- 

 
NS 

 
REF 

2.22 (0.93-533) 

 
.07 

 
Vasomotor Symptoms: at least 6/14 days  3.60 (1.22-10.57) .02 --- NS 
Chronic Medical Condition(s)  3.46 (1.72-6.95) <.001 --- NS 
Overall Health   
     Good/Very Good/Excellent (REF) 
     Poor/Fair 

 
REF 

1.91 (0.79-4.59) 

 
.15 

 

 
--- 

 
NS 

 
Physical Activity Score    0.74 (0.58-0.94) .01 --- NS 
Very Upsetting Life Event in Past Year 1.87 (0.94-3.69) .07 2.30 (0.99-5.35) .05 
Very Upsetting Chronic Difficulty in Past Year 2.00 (0.88-4.56) .10 2.64 (1.11-6.29) .03 
Optimism  0.90 (0.82-0.99) .05 0.91 (0.83-1.01) .08 
Trait Anxiety 1.12 (1.05-1.19) <.001 1.11 (1.02-1.20) .02 

 OR, odds ratio; CI, confidence interval; REF, reference category; NS, not significant (p≤.15) 

 

In the final multivariable models (Table 2-4), family history of depression continued to 

be significantly associated with major depression among midlife women who had a lifetime 
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history of depression (OR=3.45, 95% CI=1.39-8.57, p=.008) but not among those who did not 

have a lifetime depression history (OR=2.08, 95% CI=0.90-4.79, p=.09).  While there was a 

significant relationship between trait anxiety and major depression in both groups of women, age 

and chronic medical conditions were only significantly associated with major depression in those 

without a lifetime history of depression. 

 

 

 
Table 2-4: Adjusted Association of Family History with Major Depression (MD) by Lifetime History 

of Depression 

 No Lifetime History of MD 
(N=200) 

 

Lifetime History of MD  
(N=103) 

 OR (95% CI) p value OR (95% CI) 
 

p value 

 Family History of MD 2.08 (0.90-4.79) .09 3.45 (1.39-8.57) .008 
 Age (years) 0.86 (0.73-1.01) .07 --- NS 
 Trait Anxiety  1.14 (1.05-1.23) <.001 1.12 (1.02-1.22) .02 
 Chronic Medical Condition(s)  3.51 (1.61-7.68) .002 --- NS 

OR, odds ratio; CI, confidence interval; REF, reference category; NS, not significant (p≤.10) 

2.5 DISCUSSION 

The current study shows that family history of depression is associated with major depression in 

women during midlife.  Specifically, in this community sample of midlife women, the odds of 

experiencing a major depressive episode during the study were approximately two and one half 

times greater for those with a family history of depression than for those without a family history 

of depression.  Importantly, the effects of family history were independent of lifetime history of 

depression, age, trait anxiety, chronic medical conditions, and stressful life events. 

 These results confirm previous studies that have demonstrated an important relationship 

between family history of depression and major depression in general (Janzing et al., 2009; 

Sullivan et al., 2000; Weissman et al., 1982).  However, the current study is the first to show that 

family history of depression is associated with major depression specifically in women during 
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midlife.  This is in contrast with the study conducted by Woods et al. (2008), which reported that 

family history of depression was not a significant predictor of depressive symptoms in a similar 

community sample of midlife women.  They found that menopausal stage, age, antidepressant 

use, body mass index, parity, and a history of postpartum blues were more significant predictors 

of midlife depression than family history.   

 The results from the current study and the Woods et al. study may differ because of 

the differences in depression and family history assessments.  Woods et al. did not assess 

clinical depression, measuring self-reported depressive symptoms only.  Depressive symptoms 

were only obtained for a 1-week period during each year of the study, and periods of depressed 

mood experienced outside of this window of data collection would not have been captured.  

Furthermore, Woods et al. determined family history of depression by asking participants one 

yes/no question about depression in first degree relatives. This method has been shown to 

underestimate depression in relatives (Andreasen et al., 1977), and this may have affected the 

results.  

 The design of the Woods et al. study did not allow for the exploration of associations of 

family history of depression with specific patterns of midlife depression, such as incident or 

recurrent depression.  In the current study, we were able to stratify our analyses by lifetime 

history of depression, and we determined that family history of depression was associated with 

recurrence of major depression during midlife.  This is consistent with the majority of the 

literature which has demonstrated a strong relationship between family history and depression 

recurrence across the lifespan (Gershon et al., 1986; Janzing et al., 2009; Kendler et al., 1999; 

Lieb et al., 2002; Timko et al., 2008).   

 However, in our sample of midlife women, the relationship between family history of 

depression and incident depression was not significant.  Twin studies indicate familiality of 

depression is mostly a result of genetic influences, rather than shared environment (Sullivan et 

al., 2000), with heritability estimates for depression ranging from 39% to 75% (Bierut et al., 

1999; Kendler et al., 1995; Kendler & Prescott, 1999; McGuffin et al., 1996) and a recent meta-

analysis reporting an overall heritability estimate of 37% (95% CI=31% - 42%) (Sullivan et al., 

2000).  A number of studies, including the current study, have found that a family history of 

depression is less common among those with mid- and later onset of depression than those with 

an earlier age of depression onset (Kupfer et al., 1989; Lyons et al., 1998; Weissman et al., 
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1986).  Furthermore, there is evidence that earlier onset depression is significantly more heritable 

than mid- and later onset depression and that factors other than genetic vulnerability become 

more important predictors of depression in mid- and later life (Baldwin & Tomenson, 1995; 

Lyons et al., 1998).    

 For example, Tozzi et al. (2008) reported that family history of depression was not 

associated with major depression onset in either mid- or later life in a clinical sample of 1,022 

men and women undergoing depression treatment.  They concluded that environmental and 

physical health problems were potentially more important risk factors for mid- to later onset 

depression.  A number of other community and clinical studies have supported these results in 

mixed gender and age samples (Gallagher et al., 2010; Korten, Comijs, Lamers, & Penninx, 

2012; Sneed, Kasen, & Cohen, 2007), reporting significant associations between depression and 

stressful life events and poor health in those with mid- and later onset depression but no 

relationship with family history or other earlier life factors.      

 Indeed, the current study found that chronic medical conditions were associated with 

depression in the total sample and particularly in women reporting first onset of depression 

during midlife.  This is consistent with other studies that have found self-reported poor health 

(Dennerstein et al., 2004; Gallicchio et al., 2007; Kaufert et al., 1992) and chronic illnesses that 

become more common with age, such as cardiovascular disease and cancer, (Krishnan et al., 

2002) to be significantly associated with depressive symptoms and major depression in women 

at midlife (Alexander et al., 2007; Gallicchio et al., 2007).   

 Stressful life events have been linked with high depressive symptom levels in women 

during midlife (Amore et al., 2004; Bromberger et al., 2007; Bromberger et al., 2010; Cohen et 

al., 2006; Dennerstein et al., 2004; Kaufert et al., 1992; Maartens et al., 2002; Schmidt, Murphy, 

et al., 2004; Timur & Sahin, 2010).  The current study also found evidence for the relationship 

between stressful life events and depression among midlife women.  However, the smaller 

sample size did not allow for an exploration of the relative importance of different types of 

stressful life events (interpersonal, health-related, work-related, etc.) in the development of 

midlife depression.  

 Trait anxiety was associated with midlife depression overall, as well as with both first-

onset and recurrent major depression.  Numerous cross-sectional and prospective studies have 

reported that higher levels of neuroticism are strongly associated with depression (De Graaf et 
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al., 2002; Fanous et al., 2007; Kendler et al., 2006; Kendler, Neale, et al., 1993; Kotov et al., 

2010).  However, some studies have shown that personality characteristics, including 

neuroticism, are only associated with early-onset major depression (Korten et al., 2012; Sneed et 

al., 2007), while others have indicated that neuroticism is also an important risk factor for 

depression in mid- and later life (Steunenberg, Beekman, Deeg, & Kerkhof, 2006; Steunenberg, 

Braam, Beekman, Deeg, & Kerkhof, 2009).  The inconsistency in results may be due to 

differences in samples, study designs, age cut-offs for early, mid- and later life depression, and 

the assessment of major depression or depressive symptoms.   

The current study has a number of strengths.  Previous epidemiologic studies of 

depression in midlife women have generally relied on the assessment of depressive symptoms 

rather than a formal diagnosis of depression.  The study had access to 11 years of clinical 

depression data obtained by semi-structured clinical interviews, allowing not only for more 

accurate classifications of depression but also for an examination of the course and patterns of 

depression during midlife.  Despite this, it is possible that some misclassification could have 

occurred. 

An additional strength of the current study is that it includes an assessment of family 

history of depression based on DSM-IV criteria.   However, due to time and financial constraints, 

family history of depression was collected through participant self-report instead of direct family 

interviews.  It is possible that participants may have incorrectly recalled the psychopathology of 

their relatives and that depressed women may be more likely to remember their relatives as being 

depressed than women without a history of depression.  However, it is important to note that the 

family history method has been used in numerous studies of psychiatric disorder and has 

established validity and reliability.   

The study was also somewhat limited due to the smaller sample size.  While there was 

adequate power to address the main study aims, it was not possible to conduct more complex 

analyses to adequately explore interactions between explanatory variables.  
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2.6 CONCLUSIONS 

The relationship between family history of depression and the occurrence and course of midlife 

major depression has not been well studied.  The current study is important because it is the first 

to evaluate the influence of family history of depression on the development of both incident and 

recurrent clinical depression in women during midlife, using longitudinal data from one of the 

few well-characterized cohorts of midlife women.  We found that family history of depression is 

strongly associated with major depression in midlife women, particularly in those with a lifetime 

history of depression prior to midlife.  These results suggest that women with a family history of 

depression may benefit from closer monitoring of their mood during midlife.  By recognizing the 

importance of family history of depression in the recurrence of major depression during midlife 

and implementing appropriate interventions in a timely manner, we may be able to improve the 

emotional health of women in midlife.  
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3.1 ABSTRACT 

 

Objective. To determine whether family history of depression is a risk factor for major 

depression in midlife women after adjusting for relevant time-varying covariates and whether the 

relationship between family history of depression and major depression in midlife women differs 

by menopausal status. 

Methods. 303 African American and Caucasian (42-52 years at baseline) women 

participating in the Study of Women’s Health Across the Nation at the Pittsburgh site completed 

an assessment of family history of depression at the 9th or 10th year of follow-up (2005-2007).  

Trained interviewers administered the Structured Clinical Interview for DSM-IV (SCID) to 

participants to obtain lifetime history of major depression and major depressive episodes at 

baseline and annually.  Multivariable random effects logistic regression was used to determine 

the relationship between family history of depression and major depression in midlife women 

after adjusting for time-varying covariates.  To determine if the menopausal transition is a 

particularly vulnerable time for women with a family history of depression, we added an 

interaction term, family history by menopausal status, to the fully adjusted model. 

Results.  Family history of depression was significantly associated with major depression 

in midlife even after adjusting for lifetime history of major depression (OR=2.24, 95% CI=1.17-

4.29, p=.02), trait anxiety and age at baseline, and changes over time in menopausal status, body 

mass index, very upsetting chronic difficulties, and very upsetting life events.  In the total 

sample, higher odds of major depression were found when women were late perimenopausal or 

postmenopausal relative to when they were pre- or early perimenopausal (OR=3.01, 95% 

CI=1.76-5.15, p<.0001).  However, when analyses were stratified by family history of 

depression, menopausal status was significantly associated with major depression among midlife 

women without a family history of depression but not among those with a family history.   

Conclusions.  Family history of depression is an important predictor of major depression 

in midlife women, even after adjusting for menopausal status and other time-varying covariates.  

Furthermore, the menopausal transition appears to be associated with major depression only 

among women without a family history of depression.      

Key Words: family history of depression, major depression, menopause, midlife women  
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3.2 INTRODUCTION 

Depression is associated with increased morbidity and mortality and is highly prevalent, 

particularly in women (Cassano & Fava, 2002; Kessler et al., 2003; Kessler et al., 2005; 

Neugebauer, 1999).  Recent studies indicate that incidence of first onset or recurrent episodes of 

clinical depression in women during midlife ranges from 20-30% (Cohen et al., 2006; Kessler, 

McGonagle, Nelson, et al., 1994; Kessler et al., 1993; Schmidt, Haq, et al., 2004).  Despite this, 

little is known about the risk and protective factors that influence the occurrence, severity and 

course of depression in women during midlife.   

Several theories have been proposed to explain risk of depression among midlife women.  

First, midlife can bring numerous changes in terms of social roles and circumstances, such as 

caring for aging parents, children leaving or returning to the home, financial strain, marital 

disruption, and the death of loved ones, and these changes may lead to depression (Rasgon et al., 

2005).  Indeed, experiencing stressful life events has been consistently linked with high 

depressive symptom levels in women during midlife (Amore et al., 2004; Bromberger et al., 

2007; Bromberger et al., 2010; Cohen et al., 2006; Dennerstein et al., 2004; Kaufert et al., 1992; 

Maartens et al., 2002; Schmidt, Murphy, et al., 2004; Timur & Sahin, 2010).  Furthermore, 

changes in social networks in midlife may lead to reduced social support, which in turn is related 

to increased risk of significant depressive symptoms (Y. Li et al., 2008).   

Changes in health status and health behaviors may also contribute to depressed mood 

among midlife women.  Both self-reported poor health (Dennerstein et al., 2004; Gallicchio et 

al., 2007; Kaufert et al., 1992) and chronic illnesses that become more common with age, such as 

cardiovascular disease and diabetes, (Krishnan et al., 2002) have been found to be significantly 

associated with depressive symptoms and major depression at midlife (Alexander et al., 2007; 

Gallicchio et al., 2007).  Furthermore, midlife women are likely to experience weight gain and 

decreases in physical activity (Matthews et al., 2001; D. F. Williamson et al., 1990), and the 

literature strongly suggests that obesity (Freeman et al., 2004; Simon et al., 2008; Timur & 

Sahin, 2010) and physical inactivity (Bosworth et al., 2001; W. J. Brown et al., 2005; Gallicchio 

et al., 2007; Lee & Kim, 2008; Mirzaiinjmabadi et al., 2006; Slaven & Lee, 1997) are associated 

with depressive symptoms in midlife.  
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Finally, recent epidemiologic research has explored whether the menopausal transition is 

an independent risk factor for increased risk of depression during midlife.  Results from cross-

sectional research examining depressed mood and the menopausal transition have been 

inconsistent, with several studies reporting increased depressive symptoms in perimenopausal 

women (Amore et al., 2004; Steinberg et al., 2008; Tangen & Mykletun, 2008; Timur & Sahin, 

2010) and a number of others failing to replicate these results (Baker et al., 1997; Bosworth et 

al., 2001; Gallicchio et al., 2007; Juang et al., 2005; Y. Li et al., 2008; Lu et al., 2009; McKinlay 

et al., 1987; Woods & Mitchell, 1997). Recent longitudinal studies have provided strong 

evidence of increased risk of depressed mood and major depression among women undergoing 

the menopausal transition (Bromberger et al., 2011; Bromberger et al., 2007; Cohen et al., 2006; 

Freeman et al., 2006; Freeman et al., 2004; Maartens et al., 2002).    

Two mechanisms have been proposed to explain the association between depressed mood 

and the menopausal transition.  The neurobiological theory asserts that menopause-related 

fluctuations in reproductive hormones lead to changes in levels of neurotransmitters associated 

with emotional pathways (Rasgon et al., 2005).  For example, the brain has numerous estrogen 

receptors, and changes in estrogen impact levels of serotonin, dopamine, and norepinepherine 

through degradation of catabolic enzymes, unblocking of binding sites, and enhancement of 

neurotransmitter transport (Spinelli, 2005; Studd & Panay, 2004).  A second, the domino theory, 

states that the hormonal fluctuations experienced by women during the menopause are only 

indirectly related to depressed mood.  It is thought that experiencing menopausal symptoms 

associated with hormonal changes, such as hot flashes, night sweats, and insomnia, leads to 

depression (Avis, Crawford, Stellato, & Longcope, 2001; J. P. Brown et al., 2009 Gallicchio et 

al., 2007).   

While recent research has examined the importance of psychosocial factors, changes in 

health and health behaviors, and the menopausal transition in the development of depression in 

midlife women, the role of family history of depression in this process is currently unknown.  A 

number of studies have provided evidence for the familial nature of depression (Bierut et al., 

1999; Janzing et al., 2009; Kendler et al., 1995; X. Li et al., 2008; Sullivan et al., 1996; Timko et 

al., 2008; Weissman et al., 1982).  However, the influence of family history has been most 

strongly linked with early-onset depression, with studies showing family history to be 

significantly associated with onset of depression in probands before age 20 or 30 (Janzing et al., 
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2009; Klein et al., 1999; Kupfer et al., 1989; X. Li et al., 2008; McGuffin et al., 1987; Tozzi et 

al., 2008; Weissman et al., 1984).  Results from studies of family history of depression and mid- 

and later-life onset of depression are not as consistent, with some researchers reporting stronger 

associations between depression and environmental and physical health factors than between 

depression and family history (Tozzi et al., 2008).  The role of family history in the development 

of depression during midlife and the menopausal transition is even less clear.    

 At present, only one study has explored the role of family history of depression in the 

development of depressed mood specifically in midlife women undergoing the menopausal 

transition (Woods et al., 2008).  Woods et al. examined family history of depression as a 

potential risk factor for depressed mood in a population-based cohort of 302 U.S. women 35 to 

55 years of age.  Participants completed the Center for Epidemiologic Studies Depression Scale 

(CES-D) annually during the 15-year study.  In bivariate longitudinal analysis, family history of 

depression predicted an average increase in CES-D score of 2.05 (p=.046).  Once the analysis 

was adjusted for menopausal stage, age, antidepressant use, body mass index, parity, and a 

history of postpartum blues, family history of depression was no longer significantly related to 

depressive symptoms.  It is important to note that this study did not capture clinical depression, 

measuring depressive symptoms only.    

Thus, to address gaps in knowledge and limitations of the prior literature, the current 

study will primarily focus on determining whether family history of depression is a risk factor 

for clinical depression in midlife women after taking changes in menopausal status and other 

important time-varying covariates, such as stressful life events and health conditions and 

behaviors, into account.  Given that there is a strong relationship between family history of 

depression and major depression at earlier points in the lifespan, it is hypothesized that family 

history of depression will remain a significant predictor of depression in midlife women, even 

after adjusting for the menopausal transition and other time-varying factors.   

The study will also address the question of whether the relationship between family 

history of depression and major depression in midlife women differs by menopausal status.  

Despite the fact that all women undergoing menopause experience hormonal changes, not all 

develop depressed mood.  Maintaining homeostasis in response to changing levels of hormones 

may be modified by genetic factors, thus potentially making certain subsets of women, such as 

those with a family history of depression, more vulnerable to depression during the menopause 
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(Deecher et al., 2008; Harsh et al., 2009).  Therefore, it is postulated that stronger associations 

between menopausal status and midlife major depression will be found in women with a family 

history of depression compared to women without a family history. 

3.3 METHODS 

3.3.1 Participants and Procedures 

This study used data collected from women participating in the Study of Women’s Health Across 

the Nation (SWAN) Menopausal Transition, Mental Health and Ethnicity Study (MHS) at the 

Pittsburgh SWAN site.  SWAN is a multi-center longitudinal study of the biological, social, and 

psychological changes associated with the menopausal transition.  The SWAN MHS is an 

ancillary project designed to obtain diagnostic psychiatric interview data from SWAN Pittsburgh 

participants.  Women eligible for the study were: aged 42-52 years, had an intact uterus, were not 

using hormones, had at least one menstrual period in the last 3 months, and self-identified as 

non-Hispanic White or African American.  A total of 463 women were recruited into the 

Pittsburgh SWAN sample through random digit dialing and voter registration lists.  Of these, 443 

(96%) SWAN Pittsburgh women agreed to participate in the SWAN MHS.   

Three hundred and three women still actively participating in the SWAN MHS completed 

an assessment of family history of depression during annual visits nine or ten (2005-2007); these 

women comprise the sample for the current study.  Reasons for non-participation in the family 

history assessment were as follows: withdrew from SWAN before the ninth annual visit (n=92, 

59.7%), missed the study visit (n=30, 19.5%), completed the study visit but not the assessment of 

family history of depression (n=25, 16.3%), and deceased (n=7, 4.5%).  Compared to women 

who completed the family history assessment, non-completers were younger (p=.009), more 

likely to be African American (p=.02), less educated (p=.005), more likely to be experiencing 

financial strain (p<.0001), and less likely to be married (p=.03). 

The University of Pittsburgh Institutional Review Board approved this study, and all 

participants provided informed consent.  Participants have been followed annually since 1996 
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with a core protocol that includes biological, medical, and psychosocial measures.  At each visit, 

participants answered questions about their medical and menstrual history, symptoms, and 

lifestyle and psychosocial factors.  Standardized protocols were used to measure weight and 

height.  Psychiatric interviews were conducted at baseline and annually using the Structured 

Clinical Interview for DSM-IV (SCID) (Spitzer et al., 1992).  Non-time-varying independent 

variables analyzed in the current study were collected at baseline unless otherwise indicated, 

while time-varying independent variables such as marital status, menopausal status, vasomotor 

symptoms, chronic medical conditions, body mass index, stressful life events, and social support 

were collected annually from baseline through visit 10.     

3.3.2 Measures 

Assessment of Major Depression: Participants were assessed for current or past-year major 

depression at each annual visit from baseline through visit 10.  Lifetime history of major 

depression was collected at baseline and defined as the occurrence of a major depressive episode 

prior to enrollment in the SWAN.  The SCID, a semi-structured diagnostic psychiatric interview 

that has frequently been used in research and has demonstrated good reliability in numerous 

studies (Segal DL et al., 1993; Skre et al., 1991; Spitzer et al., 1992; Williams et al., 1992), was 

used to obtain diagnoses of lifetime and current or past year major depression.   

All SCID interviewers held a Masters or a PhD in a mental health field and had prior 

clinical experience.  Interviewers at the Pittsburgh site were supervised by J.T.B.  To maintain 

consistency in SCID administration across interviewers and over annual visits, all interviewers 

were required to participate in an initial training conducted by Biometrics Research and 

Development, New York State Psychiatric Institute, as well as an annual re-certification process.  

Participant interviews were audiotaped, and these tapes were used to assess individual 

interviewing skills and inter-rater reliability.  Follow-up reliability has been good for both 

lifetime (k=0.81) and past year major depression (k=0.76-0.89) within the SWAN.   

Family History of Depression: Trained interviewers assessed family history of depression 

in first degree relatives using the family history method and a modified version of the depression 

module from the Family Interview for Genetic Studies (FIGS) (Maxwell ME, 1992; Nurnberger 
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et al., 1994).  The family history method, in which an informant is queried about the history of 

mental illness in relatives, has been used in numerous studies of psychiatric disorder, and data 

from prior research indicate the family history method has acceptable reliability and validity 

(Andreasen et al., 1977; Weissman et al., 2000).  In brief, the FIGS consisted of three interviewer 

administered questionnaires.  Participants were first screened with a Family Mental Health 

History form.  Those who endorsed a relative with depression and/or attempted/completed 

suicide were administered a second questionnaire to collect more detailed information about their 

relative’s symptoms.  Participants then completed the Depression Symptoms Checklist, which 

confirmed whether or not their relative met the DSM-IV criteria for major depression.  

Participants completed the FIGS at either SWAN visit nine or ten.   

 Menopause: The categorization of menopausal status was based on self-reported 

menstrual bleeding patterns. Women were classified as follows: premenopausal (menstrual 

bleeding in the past 3 months with no change in cycle regularity in the past 12 months), early 

perimenopausal (menstrual bleeding in the past 3 months accompanied by changes in cycle 

regularity), late perimenopausal (menstrual bleeding within the past 12 months but no bleeding 

in the past 3 months), postmenopausal (no menstrual bleeding within the past 12 months).  

Women who underwent a hysterectomy were excluded from the current study from the time of 

the surgery forward.  Hormone therapy users, including postmenopausal hormone therapy users, 

were excluded from the current study for the duration of their hormone use.  If a participant 

stopped using hormone therapy during the study, her data were included from the time her 

menopausal status could once again be reliably determined forward.  In analyses, menopausal 

status categories were combined into pre-/early perimenopause and late 

perimenopause/postmenopause because there were relatively few late perimenopausal 

observations overall and very few women were premenopausal at visits 5 through 10.      

Socioeconomic Indicators: Sociodemographic variables included age, ethnicity, and 

marital status.  Difficulty paying for basic necessities and level of educational attainment were 

collected at baseline and included in the analyses as indicators of socioeconomic status.     

Health-related Factors: At each visit, the presence of chronic medical conditions was 

determined by asking participants whether a medical professional had ever told them that they 

had any of the following: diabetes, hypertension, arthritis/osteoarthritis, under or overactive 

thyroid, cardiovascular disease, or cancer.  The total number of chronic medical conditions 
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reported was categorized into: none vs. one or more conditions.  Perceived overall health was 

assessed by asking participants to rate their overall health as excellent, very good, good, fair, or 

poor.  For the current analyses, overall health was dichotomized into excellent/very good/good 

vs. fair/poor.  Information about vasomotor symptoms was collected as part of a symptom 

checklist (Matthews et al., 1990; Neugarten & Kraines, 1965).  Women were asked to indicate 

how often they had experienced hot flashes and night sweats in the past two weeks (not at all, 1-

5 days, 6-8 days, 9-13 days, and every day).  Women who reported experiencing hot flashes 

and/or night sweats at least six out of 14 days were classified as having frequent vasomotor 

symptoms.  

Lifestyle: Height and weight measurements were taken annually and were used to 

calculate body mass index (BMI) as weight (kg) / height (m)2.  A modified version of the Baecke 

(Baecke et al., 1982) physical activity questionnaire was used to obtain information on the 

intensity, duration, and frequency of activity related to the domains of daily living, 

exercise/sports, and home/child care at baseline.  A total physical activity score was calculated to 

reflect activity across all three domains.   

Psychosocial Variables: To assess stressful life events, women were asked whether they 

had 1) experienced any of 18 negative life events in the past year and 2) how upsetting each of 

the events was for them (Dohrenwend et al., 1987).  Thus, at each visit women were categorized 

as having experienced at least one very upsetting life event in the past year or having 

experienced no such event.  Women also reported whether they had any of nine chronic 

difficulties for 12 months or longer, such as their own health problem, health problem with 

partner or child, work difficulties, or any other ongoing problem.  Each of the chronic difficulties 

was rated in terms of how upsetting it was to the participant.  Women were categorized as having 

experienced at least one very upsetting chronic difficulty in the past year or having experienced 

no such difficulty.  Responses from the 4-item Medical Outcomes Study Social Support Survey 

(Sherbourne & Stewart, 1991) were summed to create a social support score, with higher scores 

indicating more social support.  

Optimism was measured at the first annual follow-up visit with the 6-item Life 

Orientation Test.  Items were scored and summed to create a total optimism score as per Scheier 

and Carver (1985).  Higher scores indicate greater optimism.  Trait anxiety was also collected at 
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the first annual visit with a 10-item version of the Spielberger Trait Anxiety Inventory 

(Spielberger C et al., 1970), and higher scores reflect higher levels of trait anxiety. 

3.3.3 Statistical Analysis 

The STATA system version 12 was used for all statistical analyses.  Preliminary analyses 

included descriptive plots and statistics (means, standard deviations, ranges, frequencies), as well 

as an examination of the correlation between predictors.  Differences in baseline characteristics 

between women with and without a family history of depression were assessed using chi square 

tests for comparison of categorical variables and t-tests or Wilcoxon rank-sum tests for 

unadjusted comparisons of continuous variables.  

To address the question of whether family history of depression is associated with major 

depression in midlife women after adjusting for changes in menopausal status and other 

potentially important time-varying covariates, multivariable random effects logistic regression 

models were constructed (xtlogit procedure).  This modeling approach accounts for the 

correlation of repeated observations from each woman resulting from the longitudinal design.  

These models allow women to contribute different numbers of observations and to remain in the 

model even if they do not have complete data for all follow-up visits.  Women are treated as the 

random effect (i.e., woman-specific intercept).   

Time-invarying covariates included baseline age, ethnicity, education, financial strain, 

physical activity, optimism, trait anxiety, and lifetime history of major depression.  Marital 

status, menopausal status, vasomotor symptoms, chronic medical conditions, overall health, body 

mass index, stressful life events, chronic difficulties, and social support were included as time-

varying covariates.  All potential covariates were assessed in bivariate repeated measures random 

effects logistic regression analyses, and results from these analyses, as well as results from prior 

literature, informed which variables were included in the multivariable model building process.  

Covariates identified in bivariate analyses at p<.15 were entered into the logistic regression 

model, and manual backwards elimination was used (retaining variables significant at p<.10) to 

obtain a final parsimonious multivariable model.  To explore whether the relationship between 



 56 

family history of depression and major depression during midlife differs by menopausal status, 

an interaction term was added to the final multivariable model.   

3.4 RESULTS 

Descriptive data for the study participants are presented in Table 3-1.  At baseline, the 

participants were 42-52 years of age with a mean age of 46.  Thirty-one percent of the 

participants were African American and 34% had a family history of depression.  Participants 

with a family history of depression were more educated (χ2 (2, N=303) =7.01, p=.03), were more 

likely to have experienced a very upsetting chronic difficulty in the past year (χ2 (1, N=284) 

=5.61, p<.01), and more likely to have a lifetime history of major depression (χ2 (1, N=303) 

=14.00, p<.001) compared to those with no family history. 
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Table 3-1: Baseline Characteristics by Family History of Major Depression (MD) 

 Total 
 
 

N=303 

No Family 
History of MD 

 
n=199 

 (65.7%) 

Family History 
of MD 

 
n=104  

(34.3%) 

 
 
 

p 
value 

Age (years), mean (SD) 46.3 (2.6) 46.4 (2.6) 46.1 (2.4) .51 
African American, n (%) 95 (31.3) 62 (31.2) 33 (31.7) .91 
Education, n (%)   
     Less than High School 
     High School/Some College 
     College/More than College 

 
70 (23.1) 
102 (33.7) 
131 (43.2) 

 
55 (27.6) 
65 (32.7) 
79 (39.7) 

 
15 (14.4) 
37 (35.6) 
52 (50.0) 

 
.03 

Marital Status, n (%)   
     Married 
     Never married 
     Separated/Widowed/Divorced 

 
208 (69.1) 
37 (12.3) 
56 (18.6) 

 
141 (70.8) 
25 (12.6) 
33 (16.6) 

 
67 (65.7) 
12 (11.8) 
23 (22.5) 

 
.45 

Somewhat/very hard to pay for basics, n (%)  84 (27.8) 55 (27.8) 29 (27.9) .98 
Menopausal Status, n (%) 
     Premenopausal  
     Early Perimenopausal  

 
165 (54.5) 
138 (45.5) 

 
114 (57.3) 
85 (42.7) 

 
51 (49.0) 
53 (51.0) 

 
.17 

Vasomotor Symptoms: at least 6/14 days  28 (9.3) 14 (7.1) 14 (13.5) .07 
Any Chronic Medical Condition, n (%)   110 (36.3) 68 (34.2) 42 (40.4) .28 
Overall Health, n (%)   
     Good/Very Good/Excellent 
     Poor/Fair 

 
258 (85.7) 
43 (14.3) 

 
171 (86.4) 
27 (13.6) 

 
87 (84.5) 
16 (15.5) 

 
.66 

Body Mass Index (kg/m2), mean(SD) 28.6 (6.6) 28.3 (6.5) 29.2 (6.9) .25 
Physical Activity Score (range: 0-14), mean (SD)   7.9 (1.7) 7.9 (1.7) 7.8 (1.7) .65 
Very Upsetting Life Event in past year, n (%) 157 (52.0) 98 (49.5) 59 (56.7) .23 
Very Upsetting Chronic Difficulty in past year, n (%) 72 (25.4) 40 (21.0) 32 (34.0) <.01 
Social Support (range: 0-16), mean (SD) 12.9 (2.8) 13.0 (2.8) 12.8 (2.7) .27 
Optimism (range: 0-18), mean (SD) 13.0 (3.8) 13.0 (3.7) 13.1 (4.0) .63 
Trait Anxiety (range: 10-40), mean (SD) 15.9 (4.7) 15.6 (4.6) 16.5 (5.0) .12 
Lifetime History of MD, n (%) 103 (34.0) 53 (26.6) 50 (48.1) <.001 

Total percentages may not equal to 100 due to rounding 
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Table 3-2 shows the number of observations for the 303 participants overall and by visit 

year and menopausal status.  The number of major depressive episodes reported by participants 

during each visit and menopausal stage are also provided.  Out of the total 2,574 visits, 241 

major depressive episodes were diagnosed during the study.  Major depressive episodes were 

identified during 115 (8.1%) of the 1,412 pre-/early perimenopause visits and 126 (10.8%) of the 

1,162 late perimenopause/postmenopause visits.  

 

 

 
Table 3-2: Number of Women with Major Depression (MD) by Visit and Menopausal Status 

 
Visit 

Total 
N 

Total 
MD 

Pre / E. Peri  
N  

Pre / E. Peri 
MD 

L. Peri / Post 
N 

L. Peri / Post 
MD 

Baseline 303 9 303 9 0 0 
V01 256 22 243 19 13 3 
V02 240 23 211 20 29 3 
V03 226 16 178 13 48 3 
V04 208 20 142 13 66 7 
V05 207 24 107 14 100 10 
V06 202 25 83 10 119 15 
V07 216 17 59 3 157 14 
V08 240 24 43 7 197 17 
V09 244 31 30 5 214 26 
V10 232 30 13 2 219 28 
Total Obs. 2,574 241 1,412 115 1,162 126 
 
Percent of Visits with MD = 9.4% 

 
Percent of Visits with MD = 8.1% 

 
Percent of Visits with MD = 10.8% 

Pre, premenopausal; E. Peri, early perimenopausal; L. Peri, late perimenopausal; Post, postmenopausal; Obs, 
observations 
 
 
 

Table 3-3 shows the association of family history of depression and major depression 

during the study adjusted for menopausal status and other covariates.  The odds of major 

depression were approximately 2.2 times greater for those with a family history of depression 

than for those without a family history (OR=2.24, 95% CI=1.17-4.29, p=.02).  Menopausal status 

was also significantly associated with major depression in midlife women, with higher odds of 

major depression found when women were late perimenopausal or postmenopausal relative to 

when they are pre- or early perimenopausal (OR=3.01, 95% CI=1.76-5.15, p<.0001).  In 

addition, baseline age, trait anxiety, lifetime history of major depression, and annual body mass 

index and very upsetting chronic difficulties were significantly related with major depression 
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during the study.  The adjusted relationship between major depression and very upsetting life 

events was marginally statistically significant (OR=1.71, 95% CI=0.98-2.98, p=.06). 

 

 

 
Table 3-3: Random Effects Logistic Regression Analyses for Odds of Major Depression (MD) among 

285 Women (1,513 Observations) 

 OR 95% CI p value 
 

Family History of MD 2.24 1.17-4.29 .02 
Age at Baseline (years) 0.80 0.69-0.92 .003 
Menopausal Status 
       Pre-/Early Perimenopausal (REF) 
       Late Perimenopausal/Post 

 
REF 
3.01 

 
REF 

1.76-5.15 

 
<.0001 

BMI (kg/m2) 1.07 1.03-1.11 .001 
Trait Anxiety  1.14 1.07-1.20 <.0001 
Lifetime History of MD 2.92 1.50-5.66 .002 
Very Upsetting Life Event in past year 
Very Upsetting Chronic Difficulty in past year 

1.71 
1.85 

0.98-2.98 
1.08-3.15 

.06 

.02 
BMI, body mass index; OR, odds ratio; CI, confidence interval; REF, reference category. 

 

 

 

In order to determine whether the relationship between family history of depression and 

major depression during midlife differed by menopausal status, an interaction term was added to 

the model shown in Table 3-3.  A statistically significant interaction between family history of 

depression and menopausal status was observed (OR=0.46, 95% CI=0.22-0.99, p=.04).  To 

illustrate this interaction, adjusted models stratified by family history of depression are presented 

in Table 3-4.  Menopausal status was not significantly associated with major depression in 

midlife among women with a family history of depression (OR=1.36, 95% CI=0.84-2.20, p=.21).  

However, for women without a family history of depression, the odds of reporting major 

depression during the study were higher when they were late perimenopausal or postmenopausal 

compared to when they were pre- or early perimenopausal (OR=3.36, 95% CI=1.79-6.32, 

p<.0001).  
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Table 3-4: Random Effects Logistic Regression for Odds of Major Depression (MD) by Family 

History 

 No Family History of MD 
N=199 

(1710 observations) 
 

Family History of MD  
N=104 

 (864 observations) 

 OR (95% CI) p value OR (95% CI) 
 

p value 

Menopausal  Status 
     Pre- / Early Perimenopausal (REF) 
     Late Perimenopausal / Post 

 
REF 

3.36 (1.79-6.32) 

 
<.0001 

 

 
REF 

1.36 (0.84-2.20) 

 
0.21 

OR, odds ratio; CI, confidence interval; REF, reference category.  Model adjusted for Baseline Age, Trait 
Anxiety, Lifetime History of MD, Annual Body Mass Index and Very Upsetting Life Events 
 
 
 

3.5 DISCUSSION 

This is the first prospective study to show that family history of depression is a risk factor for 

major depression in midlife women after taking changes in menopausal status and other 

important time-varying covariates, such as health conditions and behaviors and psychosocial 

factors, into account.  Specifically, the odds of experiencing a major depressive episode were 

approximately 2.2 times greater for those with a family history of depression than for those 

without a family history even after adjusting for menopausal status, age, BMI, trait anxiety, very 

upsetting chronic difficulties and stressful events, and lifetime history of depression.  

While the results confirm our primary hypothesis, they are not consistent with findings 

from the only other study to examine the importance of family history of depression in the 

development of depressed mood during the menopausal transition conducted by Woods et 

al. (2008).  Woods et al. found a significant unadjusted association between depressive symptoms 

and family history of depression, but the relationship became non-significant in the final 

multivariable model which was adjusted for antidepressant use, stress, BMI, age, menopausal 

stage, history of postpartum depression, and parity.  The inconsistency in results between the 

current study and the Woods et al. study may be due to differences in the method of ascertaining 

family history, the evaluation of depressive symptoms vs. clinical depression, and the inclusion 
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of different variables in the final multivariable models.  In additional analyses (results not 

shown), we explored the effects of parity and history of postpartum depression but did not find 

that either variable was significantly related to major depression in our cohort of midlife women. 

In the total sample, higher odds of major depression were found when women were late 

perimenopausal or postmenopausal relative to when they were pre- or early perimenopausal.  

This is consistent with recent longitudinal studies, including the Woods et al. study, which have 

provided strong evidence of increased risk of depressed mood among women undergoing the 

menopausal transition.  Freeman et al. (2004) showed that reporting of high depressive 

symptoms (CES-D ≥16) increased significantly during the transition (OR=2.89, 95% CI=1.29-

6.45) and decreased during the postmenopausal period (OR=0.78, 95% CI= 0.10-6.17) in an 

urban community sample of US women, and Bromberger et al. (2011) reported that women were 

two to four times more likely to have a major depressive episode when they were 

perimenopausal (OR=1.98, 95% CI= 1.00-3.92) or early postmenopausal (OR=3.86, 95% CI= 

1.36-10.92) compared to when they were premenopausal.   

We hypothesized that the relationship between menopausal status and midlife major 

depression would be stronger in women with a family history of depression compared to women 

without a family history.  However, we found the opposite to be the case.  Menopausal status 

was significantly associated with major depression in those without a family history of 

depression, but not in those with a family history.  Twin studies have reported that familiality of 

depression is mostly a result of genetic and individual environmental influences (Sullivan et al., 

2000) and, therefore, women with a family history of depression may be more vulnerable to 

depression across the lifespan and less affected by factors specific to midlife, such as the 

menopausal transition.    

Consistent with the Woods et al. study, we found that BMI was significantly associated 

with major depression in women during midlife.  Some, but not all, cross-sectional and 

prospective general population studies suggest a significant relationship between obesity and 

depression in adults (Faith et al., 2011; Luppino et al., 2010), particularly in women (Bjerkeset et 

al., 2008; Herva et al., 2006; Kasen et al., 2008; Roberts et al., 2003).  Multiple biological 

mechanisms have been proposed to explain observed obesity and depression associations, such 

as inflammation, altered cortisol secretion, poor health behaviors, and obesity-related health 

conditions (Faith et al., 2002; Jorm et al., 2003; Stunkard et al., 2003).   
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   We also found a significant relationship between stressful life events and depression 

among midlife women, as has been shown in other studies of women in midlife (Amore et al., 

2004; Bromberger et al., 2007; Bromberger et al., 2010; Cohen et al., 2006; Dennerstein et al., 

2004; Kaufert et al., 1992; Maartens et al., 2002; Schmidt, Murphy, et al., 2004; Timur & Sahin, 

2010).  Trait anxiety was associated with midlife depression in the current study as well, 

independent of family history of depression, age, menopausal status, BMI, lifetime history of 

depression, and stressful life events and chronic difficulties.  Cross-sectional and prospective 

studies have reported that higher levels of neuroticism are strongly associated with depression 

(De Graaf et al., 2002; Fanous et al., 2007; Kendler et al., 2006; Kendler, Neale, et al., 1993; 

Kotov et al., 2010).  However, some research has shown that neuroticism is only a risk factor for 

early-onset major depression (Korten et al., 2012; Sneed et al., 2007), while others have found 

that neuroticism is also an important risk factor for depression in mid- and later life (Steunenberg 

et al., 2006; Steunenberg et al., 2009).   

The main limitation of the current study is the method used to ascertain family history of 

depression.  Due to time and financial constraints, direct family interviews were not conducted, 

and family history was instead collected through participant self-report.  Participants may have 

incorrectly reported the psychopathology of their relatives, and it is possible that women who 

have experienced depression may be more likely to remember their relatives as being depressed 

than women without a history of depression.  Thus, the results may have been affected by both 

limited knowledge of relatives’ emotional health and recall bias.  However, the family history 

method has established validity and reliability and has often been used in studies of psychiatric 

disorders.  In addition, rather than relying on a simple yes/no question to obtain family history 

information, the assessment used in the current study was based on DSM-IV criteria which may 

have helped to limit the amount of misclassification.   

The study also has a number of strengths.  While most epidemiologic studies of 

depression in midlife women have examined depressive symptoms, we had access to 11 years of 

clinical depression data collected with a semi-structured diagnostic interview which allowed for 

a more accurate classification and examination of depression.  In addition, SWAN has collected 

a wealth of longitudinal data from one of the few community cohorts of menopausal women, and 

we were able to use these data to determine the importance of the relationship between family 
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history of depression and major depression during midlife in the context of other risk factors, 

including the menopausal transition, and changes in biological, psychosocial and medical factors.    

3.6 CONCLUSIONS 

In conclusion, the current study is important because it is the first to show that family history of 

depression is a risk factor for major depression in midlife women after taking changes in 

menopausal status and other important time-varying covariates, such as health conditions and 

behaviors and psychosocial factors, into account.  This suggests that clinicians should be aware 

that while physical health and environmental factors are associated with depression in midlife 

women, family history of depression continues to play an important role in the development of 

depression in women during midlife, particularly for women with a prior history of depression.  

On the other hand, it is also important to recognize that women without a family history of 

depression may be more vulnerable to the effects of the menopausal transition than women with 

such a history and that this group of women may benefit from increased monitoring for signs of 

depression during midlife as well.    

 Thus, it is recommended that both collection of family mental health history and 

depression screening become a routine part of primary care for women in midlife.  This would 

allow clinicians to identify women who are at increased risk for depression during midlife and to 

initiate prevention measures, such as educating patients about depression risk, symptoms, and 

treatments.  Furthermore, depression screening would facilitate early interventions, including the 

introduction of pharmacotherapy or psychotherapy and/or the provision of referrals to mental 

health professionals as appropriate.  
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4.1 ABSTRACT 

Objective.  Previous analyses have shown that women with both a lifetime and a family history of 

depression are at greater risk of major depression during midlife than women who have a 

lifetime history of depression only.  The purpose of the current study is to examine participant 

characteristics that may explain why this group of women is more vulnerable to experiencing 

depression during midlife. 

Methods.  Data for the current study were collected from 103 African American and 

Caucasian women (42-52 years at baseline) participating in the longitudinal Study of Women’s 

Health Across the Nation (SWAN) at the Pittsburgh site.  To be included in the current study, 

women had to have a lifetime history of depression prior to the SWAN baseline visit.  The 

Structured Clinical Interview for DSM-IV (SCID) was administered by trained interviewers to 

diagnose both lifetime history of major depression and major depressive episodes at baseline and 

annually.  Participants completed an assessment of family history of depression at the 9th or 10th 

year of follow-up (2005-2007).  Cox proportional hazard regression, Baron and Kenny’s method, 

and a product-of-coefficients test were used to assess possible mediation of the relationship 

between family history of depression and midlife depression by pre-midlife and midlife factors.  

Results. As expected, family history of depression was significantly associated with the 

onset of major depression during midlife (HR=2.15, 95% CI = 1.21-3.83, p=.009).  Simple 

mediation analyses provided evidence that childhood abuse, trait anxiety, and the total number of 

life events mediated the effect of family history on the onset of depression during midlife.  In 

multiple mediation analysis, the effect of family history of depression was reduced to non-

significance by trait anxiety and the total number of life events (HR=1.52, 95% CI=0.82-2.82, 

p=.18), which together accounted for 52.7% of the effect of family history of depression. 

Conclusions. Among women with a lifetime history of depression, the relationship 

between family history of depression and the onset of major depression during midlife may, in 

part, be explained by trait anxiety and exposure to more life events. 

Key Words: family history of depression, major depression, menopause, midlife women  
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4.2 INTRODUCTION 

A significant public health problem, depression is associated with increased morbidity and 

mortality and is estimated to be the third leading cause of disability across the world and the 

leading cause of health-related disability in women (World Health Organization, 2008).  

Affecting twice as many women as men, the lifetime prevalence of depression in women is 

estimated to be approximately 21% (Blazer et al., 1994; Kessler et al., 2003). 

 Depression is a complex disorder that is multifactorial in origin (Belmaker & Agam, 

2008).  Numerous social, biological, and psychological factors, as well as interactions between 

these factors and chronic and acute stressors, appear to influence the development of depression 

(aan het Rot et al., 2009; Accortt et al., 2008; Colman & Ataullahjan, 2010).  A number of 

studies have provided evidence for the familial nature of depression (Bierut et al., 1999; Janzing 

et al., 2009; Kendler et al., 1995; X. Li et al., 2008; Sullivan et al., 1996; Timko et al., 2008; 

Weissman et al., 1982).  Family studies have reported that depressed individuals are two to three 

times more likely to have a family history of depression than those without depression (Janzing 

et al., 2009; Sullivan et al., 2000; Weissman et al., 1982), and  family history has been 

consistently associated with a more recurrent course of depression.   

In a prior analysis (Colvin et al., manuscript in preparation), we found a significant 

relationship between family history of depression and major depression during midlife only 

among women who had a lifetime history of depression prior to midlife.  Furthermore, we 

determined that women who had both a family history and a lifetime history of depression were 

at greater risk of depression in midlife than women who only had a lifetime history of 

depression.   

There are a number of potential pathways that may explain this finding.  For example, 

family history of depression has been linked with greater reporting of stressful life events and 

more severe stressors in childhood and adulthood (Hammen & Brennan, 2001; Hammen et al., 

2003; Timko, Cronkite, Swindle, Robinson, Sutkowi, et al., 2009; Timko et al., 2008; Weissman 

et al., 1997; Weissman et al., 2006) which may be associated with depression in midlife.  Family 

depression is also a strong risk factor for child sexual and physical abuse (Chaffin et al., 1996; 

Conron et al., 2009; Walsh et al., 2002), which is associated with increased risk of developing 

major depression in adulthood (Springer et al., 2007; Weich et al., 2009).  Higher neuroticism 
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has been associated with family history of depression (Kendler et al., 2002; Kendler, Kessler, et 

al., 1993) and appears to be related to depression in adults both directly and through associations 

with stressful life events (Bolger & Schilling, 1991; Poulton & Andrews, 1992).  Finally, poor 

health behaviors and chronic health conditions may be important mediators of the relationship 

between family history of depression and depression during midlife.  Those with a family history 

of depression are more likely to experience pain and to report a greater number of medical 

conditions in adulthood, particularly cardiovascular disease, which may increase the risk for 

depression at midlife (Sobieraj et al., 1998; Timko, Cronkite, Swindle, Robinson, & Moos, 2009; 

Timko et al., 2008; Weissman et al., 2006). 

    In order to better understand the relationship between family history of depression and 

major depression in women during midlife, the current study aims to identify participant 

characteristics that may help explain why women who have both a lifetime and family history of 

depression are more vulnerable to experiencing depression during midlife than women who have 

a lifetime history of depression only.  Specifically, we will address the following questions 

among midlife women with a lifetime history of depression: 1) Do pre-midlife factors (childhood 

abuse, trait anxiety) explain the relationship between family history of depression and major 

depression?; 2) Do factors occurring in midlife (health-related variables, stressful life events, 

menopausal symptoms) explain the relationship between family history of depression and major 

depression?; 3) When both pre-midlife and midlife factors are considered, which factors 

remain significant mediators of the relationship between family history of depression and 

major depression?   

   Both childhood abuse and trait anxiety have been strongly associated with family history 

of depression and linked with major depression in midlife. Thus, it is hypothesized that 

childhood abuse and trait anxiety will, in part, explain the relationship between family history of 

depression and major depression during midlife.  Furthermore, given there is evidence from the 

literature that stressful life events and chronic medical conditions are significantly associated 

with both family history of depression and major depression in midlife, it is posited that these 

two midlife factors will also mediate the relationship between family history of depression and 

midlife major depression.     
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4.3 METHODS 

4.3.1 Participants and Procedures 

Data for the current study were collected from women participating in the Study of Women’s 

Health Across the Nation (SWAN) Menopausal Transition, Mental Health and Ethnicity Study 

(MHS) at the SWAN Pittsburgh site.  SWAN is a multi-center longitudinal study of the 

biological and psychological sequelae associated with the menopausal transition, and the SWAN 

MHS is an ancillary project designed to obtain diagnostic psychiatric interview data from the 

SWAN Pittsburgh participants.  In order to be eligible for SWAN, women had to be between 42 

and 52 years old, have an intact uterus, not be taking hormones, have had at least one menstrual 

period in the last 3 months, and self-identify as non-Hispanic White or African American.  A 

total of 463 women were recruited into the Pittsburgh SWAN sample through random digit 

dialing and voter registration lists.  Of these, 443 (96%) SWAN Pittsburgh women agreed to 

participate in the SWAN MHS.   

Family history of depression was obtained from 303 women still actively participating in 

the SWAN MHS during annual visits 9 or 10 (2005-2007).  Reasons for non-participation in the 

family history assessment were as follows: withdrew from SWAN before the ninth annual visit 

(n=92, 59.7%), missed the study visit (n=30, 19.5%), completed the study visit but not the 

assessment of family history of depression (n=25, 16.3%), and deceased (n=7, 4.5%).  Compared 

to women who completed the family history assessment, non-completers were younger (p=.009), 

more likely to be African American (p=.02), less educated (p=.005), more likely to be 

experiencing financial strain (p<.0001), and less likely to be married (p=.03).  Of the 303 women 

who completed the family history assessment, 103 reported a lifetime history of major 

depression prior to the SWAN baseline visit, and these women comprise the sample for the 

current study. 

Biological, medical, and psychosocial measures have been collected from participants 

annually since 1996.  Standardized protocols were used to obtain anthropometric measures.  

Psychiatric interviews were conducted at baseline and annually using the Structured Clinical 

Interview for DSM-IV (SCID) (Spitzer et al., 1992).  Time-invariant independent variables 
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included in the current study were collected at baseline, and time-varying variables were 

obtained each year from baseline through visit 10 unless otherwise indicated.  The University of 

Pittsburgh Institutional Review Board approved this study, and all participants provided 

informed consent.     

4.3.2 Measures 

Assessment of Major Depression: The main outcome for the study was time to the first 

occurrence of major depression during the study.  Lifetime history of major depression was 

determined at the baseline visit and defined as the occurrence of a major depressive episode prior 

to enrollment in the SWAN.  Diagnoses of lifetime and current major depression were diagnosed 

using the SCID, a semi-structured diagnostic psychiatric interview that has frequently been used 

in research and has demonstrated good reliability in a number of studies (Segal DL et al., 1993; 

Skre et al., 1991; Spitzer et al., 1992; Williams et al., 1992).   

SCID interviewers were required to have prior clinical experience and hold a Masters or a 

PhD in a mental health field.  J.T.B. provided supervision to all interviewers at the Pittsburgh 

site.  Interviewers were also required to participate in an initial training conducted by Biometrics 

Research and Development, New York State Psychiatric Institute, as well as an annual re-

certification process to maintain consistency in SCID administration across interviewers and 

over annual visits.  Participant interviews were audiotaped, and these tapes were reviewed to 

assess interviewing skills and inter-rater reliability.  Follow-up reliability has been quite good for 

both lifetime (k=0.81) and past year major depression (k=0.76-0.89) within the SWAN.   

Family History of Depression: Family history of depression in first degree relatives was 

assessed by trained interviewers at the ninth or tenth annual SWAN visit using the family history 

method and a modified version of the depression module from the Family Interview for Genetic 

Studies (FIGS) (Maxwell ME, 1992; Nurnberger et al., 1994).  The family history method, in 

which a participant is asked about the history of mental illness in relatives, has been used in 

numerous studies of psychiatric disorder, and data from prior research indicate the family history 

method has acceptable reliability and validity (Andreasen et al., 1977; Weissman et al., 2000).  

The FIGS consisted of three interviewer administered questionnaires.  Participants were first 
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screened with a Family Mental Health History form.  Those who endorsed a relative with 

depression and/or attempted/completed suicide completed a second questionnaire to supply more 

detailed information about their relative’s depressive symptoms.  Finally, participants completed 

the Depression Symptoms Checklist, which confirmed whether or not their relative met the 

DSM-IV criteria for major depression.   

Socioeconomic Indicators: Indicators of socioeconomic status included difficulty paying 

for basic necessities and level of educational attainment.  Age, ethnicity, and marital status were 

included in the analyses as sociodemographic variables. 

Health-related Factors: Health-related factors examined in the analyses were chronic 

medical conditions, vasomotor symptoms, and role limitations due to physical health.  Chronic 

medical conditions were assessed by asking participants whether a medical professional had ever 

told them that they had any of the following: diabetes, hypertension, arthritis/osteoarthritis, under 

or overactive thyroid, cardiovascular disease, or cancer.  The total number of chronic medical 

conditions reported was categorized into none or one or more conditions.  

Vasomotor symptoms data were collected as part of a symptom checklist which has been 

used in numerous menopause studies (Matthews et al., 1990; Neugarten & Kraines, 1965).  

Women were asked to indicate how often they had experienced hot flashes and night sweats in 

the past two weeks (not at all, 1-5 days, 6-8 days, 9-13 days, and every day).  Women who 

reported experiencing any hot flashes and/or night sweats were classified as having vasomotor 

symptoms.  

Role limitations due to physical health were obtained at baseline and annual visits 1-3, 6, 

8, and 10 from the 36-item Short-Form Health Survey (SF-36).  Scores were transformed to 

range from 0-100 as per Ware and Sherbourne (1992) and were then dichotomized as follows 

according to criteria developed by Rose et al. (1999): good functioning (> 75% of the 

distribution) and low functioning (≤ 25%). 

Lifestyle: Height and weight measurements collected by the study were used to calculate 

body mass index (BMI) as weight (kg) / height (m)2.  A modified version of the Baecke (Baecke 

et al., 1982) physical activity questionnaire was administered to participants to obtain 

information on the intensity, duration, and frequency of activity related to the domains of daily 

living, exercise/sports, and home/child care.  A total physical activity score was calculated to 

reflect activity across all three domains. 
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Psychosocial Variables: In order to assess life stress as cumulative burden or perception 

of stressfulness, life events were examined as follows: 1) the total number of life events 

experienced in the past year, 2) the total number of very upsetting life events experienced in the 

past year, and 3) whether or not women had experienced at least one very upsetting life event in 

the past year (Dohrenwend et al., 1987).  Women also reported whether they had any of the 

following 9 chronic difficulties for 12 months or longer: own health problem, health problem 

with partner or child, substance abuse in a family member, work difficulties, financial strain, 

housing problems, problem with a close relationship, helping sick family member or friend on a 

regular basis, any other ongoing problem.  Each of the chronic difficulties was rated in terms of 

how upsetting it was to the participant.  Women were categorized as having experienced at least 

one very upsetting chronic difficulty in the past year or having experienced no such difficulty.   

History of childhood abuse was obtained from the 28-item short form of the Childhood 

Trauma Questionnaire (Bernstein et al., 2003) at visit 8.  The questionnaire is divided into five 

subscales (emotional abuse, physical abuse, emotional neglect, physical neglect, and sexual 

abuse), and participants rate items for each subscale from 1 (never) to 5 (very often true).  Scores 

for each subscale range from 5-25, and items across all subscales were summed to create a 

continuous total childhood abuse score.  

Trait anxiety was assessed at annual visit 1 with a 10-item version of the Spielberger 

Trait Anxiety Inventory (Spielberger C et al., 1970).  Higher scores reflect higher levels of trait 

anxiety.  Trait anxiety is a measure of individual differences in anxiety proneness that are 

relatively stable across time and a variety of circumstances (Spielberger C.D., Reheiser E.C., 

Ritterband L.M., Synderman S.J., & Larger K.K., 1995). The Spielberger Trait Anxiety 

Inventory has demonstrated excellent test-retest reliability (average r=.88) over multiple time 

intervals (Barnes, Harp, & Jung, 2002). 

4.3.3 Statistical Analysis 

The SAS system version 9.3 was used for all statistical analyses.  Preliminary analyses included 

descriptive plots and statistics (means, standard deviations, ranges, frequencies), as well as an 

examination of the correlation between predictors.  Differences in baseline characteristics 
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between women with and without a family history of depression were assessed using chi square 

tests for comparison of categorical variables and t-tests or Wilcoxon rank-sum tests for 

unadjusted comparisons of continuous variables.  

Cox proportional hazard models were used to obtain hazard ratios and 95% confidence 

intervals for time to first occurrence of major depression during the study.  Women who 

experienced a major depressive episode were censored from the following visit forward.  Women 

who did not report a major depressive episode for the duration of the study (through visit 10) or 

were lost to follow-up were censored at their last completed visit.  Time-invarying variables 

included in the models were baseline age, ethnicity, education, financial strain, trait anxiety, and 

childhood abuse.  Marital status, vasomotor symptoms, chronic medical conditions, limitations in 

physical functioning, BMI, and stressful life events were assessed as time-varying variables.    

Potential mediators of the relationship between family history of depression and midlife 

major depression among women with a lifetime history of depression were identified using the 

four step process developed by Baron and Kenny (1986).   According to their criteria, a variable 

is a mediator if (1) the independent variable significantly predicts the outcome, (2) the 

independent variable significantly predicts the mediator, (3) the mediator significantly predicts 

the outcome controlling for the independent variable of interest, and (4) the mediator reduces the 

relationship between the independent variable and the outcome either partially or to non-

significance. 

Mediators to be tested were separated into pre-midlife and midlife factors.  Trait anxiety 

and childhood abuse were considered to be pre-midlife factors, while midlife factors included 

life events, health-related factors, and menopausal symptoms.  All of the models included in the 

mediation analyses were adjusted for age, ethnicity, education, and marital status.  Figure 4-1 

shows the conceptual models tested in the simple mediation analyses.  In step 1, a Cox 

proportional hazards model was run to test whether family history was a significant predictor of 

time to first major depression during the study (path c).  In step 2, linear and logistic regressions, 

as appropriate, were constructed to determine which potential mediators were significantly 

predicted by family history of depression (path a).   A Cox proportional hazards model was run 

to assess step 3, whether the mediator in question significantly predicted time to first major 

depression in midlife controlling for family history of depression (path b), and step 4, whether or 

not the potential mediator reduced the effect of family history (path c’).  A product-of-
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coefficients test (PRODCLIN) developed by MacKinnon et al. (2007) was then used to formally 

assess the significance of the indirect effect for each potential mediator.  Specifically, the 

PRODCLIN approach creates asymmetric confidence intervals based on the distribution of the 

product of a and b to test the statistical significance of the indirect effect.  The indirect effect is 

considered to be significant if the confidence interval does not include zero.  This approach has 

been shown to have more power and more accurate Type 1 error rates with small samples than 

tests which assume a normal distribution for the indirect effect (MacKinnon et al., 2007).  The 

proportion of the effect of family history of depression due to a mediator was calculated as 

follows: (ab/c) *100.  A final multiple mediation model was constructed and tested using the 

process described above.     
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Figure 4-1: Diagrams of the Theoretical Models Used in Mediation Analyses 
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4.4 RESULTS 

Table 4-1 shows baseline characteristics of the sample of 103 women with a lifetime history of 

depression by family history.  At baseline, the participants were 42-52 years of age with a mean 

age of 46.  Twenty-eight percent of the participants were African American, and 48% had a 

family history of depression.  Participants with a family history of depression were more likely to 

report vasomotor symptoms (χ2 (1, N=103)=8.09, p=.004) and low role physical functioning (χ2 

(1, N=103) =9.27, p=.002), experienced more life events in the past year (t (101) =-2.66, 

p<.008), and scored higher on measures of trait anxiety (t (101)=-2.32, p=.02) and childhood 

abuse (t (100)=-2.58, p=.01) compared to those with no family history. 

 

 

 
Table 4-1: Baseline Characteristics by Family History of Major Depression (MD) among Women 

with a Lifetime History of Depression 

 Total 
 

(N=103) 

No Family 
History of 

MD 
(n=53) 

Family 
History of 

MD 
(n=50) 

 
p 

value 

Age (years), mean (SD) 46.2 (2.4) 46.0 (2.5) 46.5 (2.4) .31 
Ethnicity, n (%) 
     African American 

 
29 (28.2) 

 
16 (30.2) 

 
13 (26.0) 

 
.64 

Education, n (%)   
     Less than High School 
     High School/Some College 
     College/More than College 

 
15 (14.6) 
32 (31.1) 
56 (54.3) 

 
11 (20.7) 
13 (24.5) 
29 (54.7) 

 
4 (8.0) 

19 (38.0) 
27 (54.0) 

 
.11 

Marital Status, n (%)   
     Married 
     Never married 
     Separated/Widowed/Divorced 

 
59 (57.8) 
13 (12.7) 
30 (29.4) 

 
30 (56.6) 
7 (13.2) 

16 (30.2) 

 
29 (59.2) 
6 (12.2) 

14 (28.6) 

 
.96 

Somewhat or very hard to pay for basics, n (%)   68 (66.0) 37 (69.8) 31 (62.0) .40 
Any Vasomotor Symptoms 47 (45.6) 17 (32.1) 30 (60.0) .004 
Any Chronic Medical Condition, n (%)  44 (42.7) 20 (37.7) 24 (48.0) .29 
Low Role Physical Functioning, n (%)  44 (42.7) 15 (28.3) 29 (58.0) .002 
Body Mass Index (kg/m2), mean(SD) 29.5 (7.6) 28.7 (7.3) 30.4 (8.0) .27 
Physical Activity Score (range: 0-14), mean(SD)  
Very Upsetting Chronic Difficulty in past year, n (%)  

7.9 (1.9) 
39 (40.6) 

8.3 (1.9) 
18 (35.3) 

11.1 (7.6) 
21 (46.7) 

.07 

.26 
No. Life Events in past year, mean (SD)  4.1 (2.5) 3.4 (2.4) 4.6 (2.5) .008 
No. Very Upsetting Life Events in past year, mean (SD) 1.7 (1.7) 1.4 (1.6) 2.0 (1.8) .07 
Any Very Upsetting Life Event in past year, n (%) 70 (68.0) 32 (60.4) 38 (76.0) .09 
Trait Anxiety (range: 10-40), mean (SD) 18.3 (5.6) 17.1 (5.1) 19.6 (5.9) .02 
Childhood Abuse Score, mean (SD) 57.8 (8.5) 55.7 (7.2) 59.9 (9.2) .01 
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When midlife major depression was compared by family history of depression among the 

103 participants with a lifetime history of depression, women with both a family and a lifetime 

history of depression were significantly more likely to report depression during midlife than 

those with a lifetime history of depression only (Figure 4-2, χ2 (1, N=103) =11.32, p=.0008). 

 

 
 

 

Figure 4-2: Percentage with Midlife Major Depression (MD) by Family and Lifetime History of MD 

 

 

 

Pre-midlife factors, trait anxiety and childhood abuse, were tested first as potential 

mediators for the relationship between family history of depression and midlife depression 

among women with a lifetime history of depression (Table 4-2) using the adjusted model.  

Family history of depression was significantly associated with the onset of major depression 

during midlife (HR=2.15, 95% CI = 1.21-3.83, p=.009), fulfilling step (1) of the Baron and 

Kenny criteria.  Both trait anxiety and childhood abuse met the remaining Baron and Kenny 

criteria.  Family history of depression significantly predicted trait anxiety and childhood abuse, 

while trait anxiety and childhood abuse each significantly predicted the onset of midlife major 

depression controlling for family history (HR=1.08, 95% CI=1.03-1.13, p=.001; HR=1.04, 95% 

CI=1.01-1.07, p=.02, respectively).  Finally, the effect of family history was partially reduced 
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when trait anxiety was added to the model (HR=1.89, 95% CI=1.04-3.40, p=.04) and also with 

the addition of childhood abuse (HR=1.95, 95% CI=1.07-3.57, p=.03).  The proportion of the 

effect of family history due to childhood abuse was 21.5%, and the proportion of the effect of 

family history due to trait anxiety was 27.3%.  According to the product-of-coefficients test, both 

trait anxiety (product of coefficients=0.21, 95% CI=0.02-0.50) and childhood abuse (product of 

coefficients=0.16, 95% CI=0.02-0.42) were significant mediators of the relationship between 

family history of depression and midlife depression.  

 

 
Table 4-2: Mediation of Associations between Family History and the Onset of Major Depression in 

Midlife among 103 Women 

Models† HR 95% CI p-value 
Independent Variable: Family History 
    HR for Family History on Major Depression 
 

 
2.15 

 
1.21-3.83 

 
.009 

Mediator 1: Childhood Abuse 
    HR for Family History on Major Depression by Childhood Abuse 
    Proportion of Family History Effect Due to Mediator: 21.5% 
    Product of Coefficients=0.16, 95% CI=0.02-0.42 
 

 
1.95 

 
1.07-3.57 

 
.03 

Mediator 2: Trait Anxiety 
    HR for Family History on Major Depression by Trait Anxiety 
    Proportion of Family History Effect Due to Mediator: 27.3% 
    Product of Coefficients=0.21, 95% CI=0.02-0.50 

 
1.89 

 
1.04-3.40 

 
.04 

    
Mediator 3: Total Number of Life Events 
    HR for Family History on Major Depression by Total Life Events 
    Proportion of Family History Effect Due to Mediator: 25.7% 
    Product of Coefficients=0.20, 95% CI=0.01-0.50 

 
1.77 

 
0.96-3.27 

 
.07 

   HR, hazards ratio; CI, confidence interval. 
    †All models adjusted for baseline age, education, ethnicity, and marital status 
 
 
 

Next, several midlife factors were tested for mediation.  Physical activity, chronic 

medical conditions, vasomotor symptoms, low role physical functioning, any very upsetting life 

events, and the total number of very upsetting life events did not meet step (2) of the Baron and 

Kenny procedure, and therefore no further testing was performed with these variables.  The total 

number of life events met step (2) and the remaining Baron and Kenny criteria.  Family history 

of depression significantly predicted the total number of life events, and the total number of life 
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events significantly predicted the onset of midlife major depression controlling for family history 

(HR=1.19, 95% CI=1.06-1.35, p=.005).  The effect of family history became non-significant 

when the total number of life events was added to the model (HR=1.77, 95% CI=0.96-3.27, 

p=.07).  The proportion of the effect of family history due to the total number of life events was 

25.7%.  The product-of-coefficients test was also significant (product of coefficients=0.20, 95% 

CI=0.01-0.50).  

A final multiple mediation model was constructed using the Baron and Kenny method 

and the product-of-coefficients test (Table 4-3).  When childhood abuse, trait anxiety, and the 

total number of life events were tested simultaneously, only trait anxiety and the total number of 

life events met the Baron and Kenny criteria.  Trait anxiety significantly predicted time to the 

onset of major depression after controlling for family history of depression, the total number of 

life events, and the relevant covariates (HR=1.08, 95% CI=1.02-1.14, p=.004).  Likewise, total 

number of life events significantly predicted time to onset of major depression after controlling 

for family history, trait anxiety, and the included covariates (HR=1.20, 95% CI=1.06-

1.35, p=.003).  When both trait anxiety and the total number of life events were added to the 

model with family history of depression, the effect of family history of depression was reduced 

to non-significance (HR=1.52, 95% CI=0.82-2.82, p=.18). 

The proportion of the effect of family history due to trait anxiety controlling for life 

events was 26.7%, and the proportion of the effect of family history due to life events controlling 

for trait anxiety was 26.0%.  Thus, trait anxiety and the total number of life events together 

accounted for 52.7% of the effect of family history of depression.  The product-of-coefficients 

test reached statistical significance for both trait anxiety (product of coefficients=0.20, 95% 

CI=0.02-0.51) and total number of life events (product of coefficients=0.19, 95% CI=0.01-0.50). 
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Table 4-3: Multiple Mediation of Associations between Family History and the Onset of Major 

Depression in Midlife among 103 Women 

Models† HR 95% CI p-
value 

Model 1 
    Family History of Depression 

 
2.15 

 
1.21-3.83 

 
.009 

Model 2  
    Family History of Depression 
    Trait Anxiety 
    Total Number of Life Events 

 
1.52 
1.08 
1.20 

 
0.82-2.82 
1.02-1.14 
1.06-1.35 

 
.18 
.004 
.003 

 
Proportion of Family History Effect Due to Trait Anxiety: 26.7% 
Product of Coefficients=0.20, 95% CI=0.02-0.51 
 
Proportion of Family History Effect Due to Number of Life Events: 26.0% 
Product of Coefficients=0.19, 95% CI=0.01-0.50 

   

HR, hazards ratio; CI, confidence interval. 
†All models adjusted for baseline age, education, ethnicity, and marital status 

4.5 DISCUSSION  

The current study found that, among women with a lifetime history of depression the relationship 

between family history of depression and the onset of major depression during midlife may, in 

part, be explained by childhood abuse, trait anxiety, and exposure to more life events.  

Furthermore, when both pre-midlife and midlife factors were tested in multiple mediation 

analysis, the effect of family history of depression was reduced to non-significance by trait 

anxiety and the total number of life events. 

 This is consistent with the literature that has shown that child sexual and physical 

abuse is strongly associated with both family history of depression (Chaffin et al., 1996; Conron 

et al., 2009; Walsh et al., 2002) and increased risk of developing major depression in 

adolescence and adulthood (Springer et al., 2007; Weich et al., 2009).  In our sample of midlife 

women, we found that those with a family history of depression had significantly higher scores 

on the Childhood Trauma Questionnaire than those without a family history, and prior research 

has shown that women who were physically and/or sexually abused are at increased risk for 

depression in midlife compared to women with no such history of childhood adversity (Gilman 
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et al., 2002; Rohde et al., 2008; Wise et al., 2001).  However, while we found evidence that 

childhood abuse is a partial mediator of the effect of family history of depression on the onset of 

midlife major depression in simple mediation analysis, we could no longer show mediation by 

childhood abuse in multiple mediation models including trait anxiety and the total number of life 

events experienced in the past year.   

Trait anxiety appears to be an important mediator of the relationship between family 

history of depression and major depression in women during midlife.  This is consistent with 

numerous cross-sectional and prospective studies that have reported that higher levels of 

neuroticism are strongly associated with depression and family history (De Graaf et al., 2002; 

Fanous et al., 2007; Kendler et al., 2002; Kendler et al., 2006; Kendler, Kessler, et al., 1993; 

Kendler, Neale, et al., 1993; Kotov et al., 2010).  Higher neuroticism has been associated with 

family history of depression both directly and through associations with stressful life events 

(Bolger & Schilling, 1991; Poulton & Andrews, 1992).  In the current study, we determined that 

the mediating effect of trait anxiety remained even after controlling for the effect of the total 

number of life events.  

Interestingly, we found that while the overall number of life events was a significant 

mediator for the effect of family history on midlife depression, the number of events perceived to 

be very upsetting did not have a mediating effect on this relationship.  This is in contrast with 

studies that have shown a stronger relationship between both family history and depression 

and more stressful events than with events perceived to be non-stressful or less severe (Hammen 

& Brennan, 2001; Kessler, 1997; Timko, Cronkite, Swindle, Robinson, Sutkowi, et al., 2009; 

Weissman et al., 2006).  However, several recent studies in both clinical and community samples 

indicate that depressed individuals may actually increase their likelihood of experiencing life 

events, primarily interpersonal events, through their personality characteristics and behavior 

(Daley et al., 2009; Hammen, 2006; Hammen & Brennan, 2002; Harkness et al., 1999; Rudolph 

& Hammen, 1999), thereby promoting recurrent depressive episodes.  According to a study 

conducted by Kendler et al. (1997), this may be especially true for women with a family history 

of depression.  They found that women with a family history of depression had a significantly 

increased probability of experiencing life events, particularly interpersonal events.  This may 

help to explain the results of the current study.  Unfortunately, given our smaller sample size, we 

were unable to separate life events into categories to test this theory.       
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The main limitation of the current study is the method used to ascertain family history of 

depression.  Family history of depression was obtained through participant self-report rather than 

direct family interviews.  Participants may have incorrectly reported the psychopathology of 

their relatives, and it is possible that women who have experienced depression may be more 

likely to remember their relatives as being depressed than women without a history of 

depression.  However, the family history method has established validity and reliability and has 

often been used in studies of psychiatric disorders.  In addition, the assessment used in the 

current study was based on DSM-IV criteria, which may have helped to limit the amount of 

misclassification. 

The current study was also somewhat limited by small sample size.  While we were able 

to formally test several important potential mediators using the product-of-coefficients method, 

we were not able to conduct a more complete investigation of covariates, interactions, and 

mediating variables.  For example, a larger sample would have allowed for the exploration of 

more complex potential pathways for the relationship between family history of depression and 

midlife depression using structural equation models for time-varying data. 

However, the study has a number of strengths.  While most epidemiologic studies of 

depression in midlife women have examined depressive symptoms, we were able to evaluate 11 

years of clinical depression data collected with a semi-structured diagnostic interview, which 

allowed for a more accurate classification and examination of depression.  In addition, SWAN 

has collected a wealth of longitudinal data from one of the few community cohorts of midlife 

women, including data on earlier life factors such as childhood abuse, and we were able to use 

these data to examine a number of potential pre-midlife and midlife mediating variables. 

4.6 CONCLUSIONS 

In conclusion, the current study found evidence that both pre-midlife and midlife factors may 

help to explain why women who have both a family and lifetime history of depression are more 

vulnerable to experiencing depression during midlife than women who have a lifetime history of 

depression only.  Specifically, among women with a lifetime history of depression, the 
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relationship between family history of depression and midlife major depression may, in part, be 

explained by trait anxiety and exposure to more life events during midlife.   

Our results suggest that, in addition to assessing midlife women for family and lifetime 

history of depression, administering brief evaluations of trait anxiety and recent life events may 

help clinicians to identify women who are at greatest risk for depression during midlife.  

Furthermore, clinicians could also potentially use this information to determine appropriate 

prevention and treatment strategies.  For example, women with high trait anxiety may benefit 

from interventions focused on anxiety reduction, while those experiencing life events may 

benefit from learning effective coping techniques or by increasing their social support.     
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5.0  DISCUSSION AND CONCLUSIONS 

5.1 OVERVIEW OF FINDINGS 

The following is a review of the main findings from the papers presented in Chapters 2-4.  A 

brief synopsis of the results from each paper is provided below. 

5.1.1 Is Family History of Depression Associated with Major Depression in Midlife 

Women: Study of Women’s Health Across the Nation 

In the first paper, we evaluated the relationship between family history of depression and major 

depression in midlife women using data collected from 303 African American and Caucasian 

women who were participants at the Pittsburgh site of the longitudinal Study of Women’s Health 

Across the Nation (SWAN).  Starting with bivariate logistic regression models, we found that the 

odds of experiencing a major depressive episode during the study were approximately three 

times greater for those with a family history of depression than for those without a family history 

of depression. Multivariable logistic regression was used to determine that family history of 

depression remained a significant predictor of major depression in midlife after adjusting for 

lifetime history of major depression, age, trait anxiety, chronic medical conditions, and stressful 

life events.  When analyses were stratified by lifetime history of major depression, family history 

of depression was significantly associated with major depression among midlife women with a 

lifetime history of depression but not among those without such a history. 

 While our results confirm previous studies that have demonstrated an important 

relationship between family history of depression and major depression in general (Janzing et al., 

2009; Sullivan et al., 2000; Weissman et al., 1982), they contrast with the study conducted by 
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Woods et al. (2008), which reported that family history of depression was not a significant 

predictor of depressive symptoms in a similar community sample of midlife women.  Differences 

in the assessment of family history and depression may account for the inconsistency of results.   

In the current study, we were also able to show that family history of depression was 

associated with recurrence of major depression during midlife, which is consistent with the 

majority of the literature conducted in mixed age and gender samples (Gershon et al., 1986; 

Janzing et al., 2009; Kendler et al., 1999; Lieb et al., 2002; Timko et al., 2008).  Our findings 

that the relationship between family history of depression and incident depression was not 

significant in midlife women was also consistent with the literature.  Numerous studies have 

reported that a family history of depression is less common among those with mid- and later 

onset of depression than those with an earlier age of depression onset (Kupfer et al., 1989; Lyons 

et al., 1998; Weissman et al., 1986) and that factors other than genetic vulnerability, such as 

environmental and physical health problems, become more important predictors of depression in 

mid- and later life (Baldwin & Tomenson, 1995; Lyons et al., 1998).  This is also in agreement 

with our finding that chronic medical conditions and stressful life events were associated with 

depression in women reporting first-onset of depression during midlife.   

  Given our results, we conclude that family history of depression is strongly associated 

with major depression in midlife women, particularly in those with a lifetime history of 

depression prior to midlife.  These results suggest that women with a family history of 

depression may benefit from closer monitoring of their mood during midlife.   

 

5.1.2 The Role of Family History of Depression and the Menopausal Transition in the 

Development of Major Depression in Midlife Women 

In the second paper, we sought to determine whether family history of depression is a risk factor 

for major depression in midlife women after adjusting for relevant time-varying covariates and 

whether the relationship between family history of depression and major depression in midlife 

women differs by menopausal status.  We addressed this question using data from the same 

cohort of 303 midlife women evaluated in the analyses for Paper 1.  Multivariable random 
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effects logistic regression was used to assess the relationship between family history of 

depression and major depression in midlife women after adjusting for time-varying covariates.  

We found that family history of depression was significantly associated with major depression in 

midlife even after adjusting for lifetime history of major depression, trait anxiety and age at 

baseline, and changes over time in menopausal status, body mass index, very upsetting chronic 

difficulties, and very upsetting life events.  We also reported that higher odds of major 

depression were found when women were late perimenopausal or postmenopausal relative to 

when they were pre- or early perimenopausal.  However, when analyses were stratified by family 

history of depression, menopausal status was significantly associated with major depression 

among midlife women without a family history of depression but not among those with a family 

history.   

As discussed above in Paper 1, our main results are not consistent with the study 

conducted by Woods et al. (2008).  However, our findings that late perimenopausal or 

postmenopausal women have higher odds of major depression relative to when they are pre- or 

early perimenopausal is consistent with recent longitudinal studies (Bromberger et al., 2011; 

Freeman et al., 2004), including the Woods et al. study, which have provided strong evidence of 

increased risk of depressed mood among women undergoing the menopausal transition.  We also 

hypothesized that the relationship between menopausal status and midlife major depression 

would be stronger in women with a family history of depression compared to women without a 

family history.  However, we found that menopausal status was significantly associated with 

major depression in those without a family history of depression, but not in those with a family 

history.  Other studies have reported that familiality of depression is mostly a result of heritable 

influences and individual environmental exposures (Sullivan et al., 2000), and it may well be that 

women with a family history of depression may be more vulnerable to depression across the 

lifespan and less affected by factors specific to midlife, such as the menopausal transition.    

We conclude that family history of depression is an important predictor of major 

depression in midlife women, even after adjusting for menopausal status and other changes in 

other risk factors for depression.  This suggests that women with a family history of depression 

may benefit from routine evaluations of their emotional health during midlife.  Furthermore, the 

menopausal transition appears to be associated with major depression only among women 

without a family history of depression.  Therefore, women without a family history of depression 
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may be more vulnerable to the effects of the menopausal transition than women with such a 

history, and this group of women may benefit from increased monitoring for signs of depression 

as well.    

 Specifically, it is recommended that both collection of family mental health history and 

depression screening become a routine part of primary care for women in midlife.  This would 

allow clinicians to identify women who are at increased risk for depression during midlife and to 

initiate prevention measures, such as educating patients about depression risk, symptoms, and 

treatments.  Furthermore, depression screening would facilitate early interventions, including the 

introduction of pharmacotherapy or psychotherapy and/or the provision of referrals to mental 

health professionals as appropriate.  

       

  

5.1.3 Major Depression in Midlife Women: Associations with Both Family and Personal 

Histories of Depression and an Examination of Potential Explanatory Factors 

Finally, in the third paper, we examined participant characteristics that may explain why women 

who have both a lifetime and family history of depression are more vulnerable to experiencing 

depression during midlife than women who have a lifetime history of depression only.  We 

included 103 midlife women with a lifetime history of depression prior to midlife in our 

analyses.  We assessed mediation of the relationship between family history of depression and 

midlife depression by both early and midlife factors using Cox proportional hazard regression, 

Baron and Kenny’s method, and a product-of-coefficients test.  

Simple mediation analyses provided evidence that childhood abuse, trait anxiety, and the 

total number of life events mediated the effect of family history on the onset of depression during 

midlife.  In multiple mediation analysis, the effect of family history of depression was reduced to 

non-significance by trait anxiety and the total number of life events. 

We conclude that among women with a lifetime history of depression, the relationship 

between family history of depression and the onset of major depression during midlife may, in 

part, be explained by trait anxiety and life events.  Our results suggest that in addition to 

assessing midlife women for family and lifetime history of depression, administering brief 



 106 

evaluations of trait anxiety and recent life events may help clinicians to identify women who are 

at greatest risk for depression during midlife.  Furthermore, clinicians could also potentially use 

this information to determine appropriate prevention and treatment strategies.  For example, 

women with high trait anxiety may benefit from interventions focused on anxiety reduction, 

while those experiencing life events may benefit from learning effective coping techniques or by 

increasing their social support.     

5.2 STRENGTHS AND LIMITATIONS 

This dissertation project has a number of strengths.  Analyses evaluated lifetime and annual 

clinical depression data collected with a standardized interview from a well-characterized 

menopausal cohort.  In addition, covariate data for the project were obtained from the SWAN 

core database, which contains a wealth of longitudinal biological, psychosocial, medical, and 

hormonal data.  The main limitation of the study is the method of family history data collection.  

Due to time and financial constraints, family history of depression was collected through 

participant self-report instead of direct family interviews.  It is possible that participants may 

incorrectly recall the psychopathology of their relatives and that depressed women may be more 

likely to remember their relatives as being depressed than women without a history of 

depression.  However, the family history method has been used in numerous studies of 

psychiatric disorder and has established validity and reliability.  The study was also somewhat 

limited due to the smaller sample size.  While there was adequate power to address the aims of 

the dissertation in their final form, it was not possible to conduct more complex analyses to 

explore explanatory pathways involved in the relationship between family history of depression 

and depression in women during midlife.  
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5.3 PUBLIC HEALTH SIGNIFICANCE 

The proposed dissertation project is the first to evaluate the influence of family history of 

depression on the development of major depression in women during midlife, using longitudinal 

data from one of the few well-characterized cohorts of midlife women.  Specifically, the project 

was able to determine the significance of family history of depression in the development of 

depression in women during midlife, during the menopausal transition in particular, evaluate 

how the role of family history differs for women experiencing first onset or recurrent major 

depression during midlife, and explore potential explanatory factors for these relationships.   

Previous epidemiologic studies of depression in midlife women have generally relied on 

the assessment of depressive symptoms rather than a formal diagnosis of depression.  The 

proposed project had access to 11 years of clinical depression data obtained by semi-structured 

clinical interviews, allowing not only for more accurate classifications of depression but also for 

an examination of the course and patterns of depression during midlife.  Furthermore, this is the 

only study of clinical depression in midlife women that includes an assessment of family history 

of depression based on DSM-IV criteria.  Finally, SWAN has captured a wealth of longitudinal 

data on biological, psychosocial, medical, and hormonal factors that we were able to incorporate 

into our analyses.  This project was therefore uniquely positioned to examine the relationship 

between family history of depression and course of clinical depression in the context of other 

known risk and protective factors.  Knowledge gained through this work will increase 

understanding of the etiology of depression in women, encourage further research in this area, 

and inform prevention and treatment efforts.  

For example, our results suggest that women with a family history of depression are at 

increased risk for depression during midlife. Thus, it is recommended that assessment of family 

mental health history becomes a routine part of primary care for midlife women.  This would 

allow clinicians to identify women at risk and to initiate preventive measures as soon as possible, 

such as providing depression education to patients and their families. 

Women with a family history of depression would also likely benefit from closer 

monitoring of their mood during midlife.  Although many women receive the majority of their 

health care through a primary care physician, primary care practices typically do not have the 

resources available to conduct full diagnostic psychiatric interviews.  However, there are several 



 108 

brief standardized depression instruments which have good psychometric properties and can be 

administered quickly in a primary care setting by a physician or a nurse-educator, such as the 9-

item Patient Health Questionnaire (Kroenke, Spitzer, & Williams, 2001) and the 6-item 

Hamilton Rating Scale for Depression (Hooper & Bakish, 2000).  Depression screening would 

facilitate early interventions, including antidepressant therapy, psychotherapy, or referral to a 

mental health professional for more complex cases.   

Finally, we found evidence that the relationship between family history of depression and 

the development of depression in midlife women is mediated by childhood abuse, trait anxiety, 

and life events.  Therefore, the introduction of brief evaluations of childhood trauma, personality 

characteristics, and recent life events in primary care may also help to identify women at risk and 

to determine the most effective treatment strategy. 

 

 

5.4 SUGGESTED FUTURE RESEARCH  

Overall, given the lack of studies focused on family history and midlife depression in women, 

there is a need for more community-based research of the relationship between clinical 

depression and family history of depression in midlife women.  Ideally, these studies would be 

longitudinal in design and have a reasonably large and diverse sample.  This would allow for a 

more complete investigation of covariates, interactions, and mediating variables.  For example, a 

logical extension of this work would be to explore potential pathways for the relationship 

between family history of depression and midlife depression using structural equation models 

that allow for time-varying data. 

 In addition, future work would benefit from assessment of family history data through 

family interviews.  This would minimize the problems with participant recall associated with the 

family history method.  It is also suggested that future research collect both genetic data and 

more complete data on the early family environment so that genetic vs. environmental effects 

can be examined.  
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 Importantly, studies examining how family history interacts with and leads to multiple 

risk factors for depression in midlife would make a significant contribution to the literature. 

Specifically, research exploring issues of biologic vulnerability and environmental exposures, as 

well as how family history affects perceptions and lifestyle choices from early life through 

midlife is needed.   

5.5 CONCLUSIONS 

The overall aim of this dissertation was to improve understanding of the etiology of depression 

in midlife women by exploring associations between family history of depression and major 

depression in women during midlife.  We were able to demonstrate that family history of 

depression plays an important role in the development of major depression in midlife women, 

particularly for women who have a history of depression prior to midlife.  Furthermore, we 

showed that family history remains a significant predictor of depression in midlife women in the 

context of the menopausal transition and other relevant changing risk factors, such as stressful 

life events and health conditions and behaviors.  Finally, we explored several potential mediators 

for the relationship between family history of depression and major depression in midlife women 

and found evidence that both pre-midlife (childhood abuse, trait anxiety) and midlife factors (life 

events) at least partially explain the effect of family history.  We hope that the findings from this 

dissertation will help to inform prevention and treatment efforts and encourage further research 

in this area.  

    

 

 



 110 

BIBLIOGRAPHY 

aan het Rot, M., Mathew, S. J., & Charney, D. S. (2009). Neurobiological mechanisms in major 
depressive disorder. CMAJ, 180(3), 305-313. doi: 180/3/305 [pii] 

10.1503/cmaj.080697 [doi] 

Abraham, H. D., & Fava, M. (1999). Order of onset of substance abuse and depression in a 
sample of depressed outpatients. Compr Psychiatry, 40(1), 44-50. doi: S0010-
440X(99)90076-7 [pii] 

Accortt, E. E., Freeman, M. P., & Allen, J. J. (2008). Women and major depressive disorder: 
clinical perspectives on causal pathways. J Womens Health (Larchmt), 17(10), 1583-
1590. doi: 10.1089/jwh.2007.0592 [doi] 

Alexander, J. L., Dennerstein, L., Woods, N. F., Kotz, K., Halbreich, U., Burt, V., & Richardson, 
G. (2007). Neurobehavioral impact of menopause on mood. Expert Rev Neurother, 7(11 
Suppl), S81-91. doi: 10.1586/14737175.7.11s.S81 [doi] 

American Psychiatric Association. (1994). Diagnostic and Statistical Manual of Mental 
Disorders (4 ed.). Washington, DC: American Psychiatric Association. 

Amore, M., Di Donato, P., Papalini, A., Berti, A., Palareti, A., Ferrari, G., . . . De Aloysio, D. 
(2004). Psychological status at the menopausal transition: an Italian epidemiological 
study. Maturitas, 48(2), 115-124. doi: 10.1016/j.maturitas.2003.08.010 [doi] 

S0378512203003153 [pii] 

Anderson, R. J., Freedland, K. E., Clouse, R. E., & Lustman, P. J. (2001). The prevalence of 
comorbid depression in adults with diabetes: a meta-analysis. Diabetes Care, 24(6), 
1069-1078.  

Andreasen, N. C., Endicott, J., Spitzer, R. L., & Winokur, G. (1977). The family history method 
using diagnostic criteria. Reliability and validity. Arch Gen Psychiatry, 34(10), 1229-
1235.  

Aneshensel, C. S., & Huba, G. J. (1983). Depression, alcohol use, and smoking over one year: a 
four-wave longitudinal causal model. J Abnorm Psychol, 92(2), 134-150.  



 111 

Aseltine, R. H., Jr., & Kessler, R. C. (1993). Marital disruption and depression in a community 
sample. J Health Soc Behav, 34(3), 237-251.  

Avis, N. E., Brambilla, D., McKinlay, S. M., & Vass, K. (1994). A longitudinal analysis of the 
association between menopause and depression. Results from the Massachusetts 
Women's Health Study. Ann Epidemiol, 4(3), 214-220. doi: 1047-2797(94)90099-X [pii] 

Avis, N. E., Crawford, S., Stellato, R., & Longcope, C. (2001). Longitudinal study of hormone 
levels and depression among women transitioning through menopause. Climacteric, 4(3), 
243-249.  

Axelson, D. A., & Birmaher, B. (2001). Relation between anxiety and depressive disorders in 
childhood and adolescence. Depress Anxiety, 14(2), 67-78. doi: 10.1002/da.1048 [pii] 

Baecke, J. A., Burema, J., & Frijters, J. E. (1982). A short questionnaire for the measurement of 
habitual physical activity in epidemiological studies. Am J Clin Nutr, 36(5), 936-942.  

Baker, A., Simpson, S., & Dawson, D. (1997). Sleep disruption and mood changes associated 
with menopause. J Psychosom Res, 43(4), 359-369. doi: S0022399997001268 [pii] 

Baldwin, R. C., & Tomenson, B. (1995). Depression in later life. A comparison of symptoms and 
risk factors in early and late onset cases. Br J Psychiatry, 167(5), 649-652.  

Barnes, L. L. B., Harp, D., & Jung, W. S. (2002). Reliability Generalization of Scores on the 
Spielberger State-Trait Anxiety Inventory. Educational and Psychological Measurement, 
62(4), 603-618. doi: 10.1177/0013164402062004005 

Baron, R. M., & Kenny, D. A. (1986). The moderator-mediator variable distinction in social 
psychological research: conceptual, strategic, and statistical considerations. J Pers Soc 
Psychol, 51(6), 1173-1182.  

Belmaker, R. H., & Agam, G. (2008). Major depressive disorder. N Engl J Med, 358(1), 55-68. 
doi: 358/1/55 [pii] 

10.1056/NEJMra073096 [doi] 

Berkman, L. F., & Breslow, L. (1983). Health and ways of living: the Alameda County Study.  
 New York: Oxford University Press. 

Bernet, C. Z., & Stein, M. B. (1999). Relationship of childhood maltreatment to the onset and 
course of major depression in adulthood. Depress Anxiety, 9(4), 169-174. doi: 
10.1002/(SICI)1520-6394(1999)9:4<169::AID-DA4>3.0.CO;2-2 [pii] 

Bernstein, D. P., Stein, J. A., Newcomb, M. D., Walker, E., Pogge, D., Ahluvalia, T., . . . Zule, 
W. (2003). Development and validation of a brief screening version of the Childhood 
Trauma Questionnaire. Child Abuse Negl, 27(2), 169-190. doi: S0145213402005410 [pii] 



 112 

Bierut, L. J., Heath, A. C., Bucholz, K. K., Dinwiddie, S. H., Madden, P. A., Statham, D. J., . . . 
Martin, N. G. (1999). Major depressive disorder in a community-based twin sample: are 
there different genetic and environmental contributions for men and women? Arch Gen 
Psychiatry, 56(6), 557-563.  

Bifulco, A., Brown, G. W., & Adler, Z. (1991). Early sexual abuse and clinical depression in 
adult life. Br J Psychiatry, 159, 115-122.  

Billings, A. G., & Moos, R. H. (1981). The role of coping responses and social resources in 
attenuating the stress of life events. J Behav Med, 4(2), 139-157.  

Bjerkeset, O., Romundstad, P., Evans, J., & Gunnell, D. (2008). Association of adult body mass 
index and height with anxiety, depression, and suicide in the general population: the 
HUNT study. Am J Epidemiol, 167(2), 193-202. doi: kwm280 [pii] 

10.1093/aje/kwm280 [doi] 

Blazer, D. G., Kessler, R. C., McGonagle, K. A., & Swartz, M. S. (1994). The prevalence and 
distribution of major depression in a national community sample: the National 
Comorbidity Survey. Am J Psychiatry, 151(7), 979-986.  

Blumenthal, J. A., Babyak, M. A., Moore, K. A., Craighead, W. E., Herman, S., Khatri, P., . . . 
Krishnan, K. R. (1999). Effects of exercise training on older patients with major 
depression. Arch Intern Med, 159(19), 2349-2356.  

Bolger, N., & Schilling, E. A. (1991). Personality and the problems of everyday life: the role of 
neuroticism in exposure and reactivity to daily stressors. J Pers, 59(3), 355-386.  

Bosworth, H. B., Bastian, L. A., Kuchibhatla, M. N., Steffens, D. C., McBride, C. M., Skinner, 
C. S., . . . Siegler, I. C. (2001). Depressive symptoms, menopausal status, and climacteric 
symptoms in women at midlife. Psychosom Med, 63(4), 603-608.  

Bromberger, J. T., Harlow, S., Avis, N., Kravitz, H. M., & Cordal, A. (2004). Racial/ethnic 
differences in the prevalence of depressive symptoms among middle-aged women: The 
Study of Women's Health Across the Nation (SWAN). Am J Public Health, 94(8), 1378-
1385. doi: 94/8/1378 [pii] 

Bromberger, J. T., Kravitz, H. M., Chang, Y. F., Cyranowski, J. M., Brown, C., & Matthews, K. 
A. (2011). Major depression during and after the menopausal transition: Study of 
Women's Health Across the Nation (SWAN). Psychol Med, 1-10. doi: 
S003329171100016X [pii] 

10.1017/S003329171100016X [doi] 

Bromberger, J. T., Kravitz, H. M., Matthews, K., Youk, A., Brown, C., & Feng, W. (2009). 
Predictors of first lifetime episodes of major depression in midlife women. Psychol Med, 
39(1), 55-64. doi: S0033291708003218 [pii] 



 113 

10.1017/S0033291708003218 [doi] 

Bromberger, J. T., Matthews, K. A., Schott, L. L., Brockwell, S., Avis, N. E., Kravitz, H. M., . . . 
Randolph, J. F., Jr. (2007). Depressive symptoms during the menopausal transition: the 
Study of Women's Health Across the Nation (SWAN). J Affect Disord, 103(1-3), 267-
272. doi: S0165-0327(07)00054-7 [pii] 

10.1016/j.jad.2007.01.034 [doi] 

Bromberger, J. T., Schott, L. L., Kravitz, H. M., Sowers, M., Avis, N. E., Gold, E. B., . . . 
Matthews, K. A. (2010). Longitudinal change in reproductive hormones and depressive 
symptoms across the menopausal transition: results from the Study of Women's Health 
Across the Nation (SWAN). Arch Gen Psychiatry, 67(6), 598-607. doi: 67/6/598 [pii] 

10.1001/archgenpsychiatry.2010.55 [doi] 

Brown, J. P., Gallicchio, L., Flaws, J. A., & Tracy, J. K. (2009). Relations among menopausal 
symptoms, sleep disturbance and depressive symptoms in midlife. Maturitas, 62(2), 184-
189. doi: S0378-5122(08)00343-5 [pii] 

10.1016/j.maturitas.2008.11.019 [doi] 

Brown, W. J., Ford, J. H., Burton, N. W., Marshall, A. L., & Dobson, A. J. (2005). Prospective 
study of physical activity and depressive symptoms in middle-aged women. Am J Prev 
Med, 29(4), 265-272. doi: S0749-3797(05)00254-0 [pii] 

10.1016/j.amepre.2005.06.009 [doi] 

Bruce, M. L., Takeuchi, D. T., & Leaf, P. J. (1991). Poverty and psychiatric status. Longitudinal 
evidence from the New Haven Epidemiologic Catchment Area study. Arch Gen 
Psychiatry, 48(5), 470-474.  

Bulloch, A. G., Williams, J. V., Lavorato, D. H., & Patten, S. B. (2009). The relationship 
between major depression and marital disruption is bidirectional. Depress Anxiety, 
26(12), 1172-1177. doi: 10.1002/da.20618 [doi] 

Busch, C. M., Zonderman, A.B.,  Costa, P.T., Jr,. (1994). Menopausal Transition and 
Psychological Distress in a Nationally Representative Sample: Is menopause associated 
with psychological distress? . J Aging Health, 6, 209-228.  

Caspi, A., Sugden, K., Moffitt, T. E., Taylor, A., Craig, I. W., Harrington, H., . . . Poulton, R. 
(2003). Influence of life stress on depression: moderation by a polymorphism in the 5-
HTT gene. Science, 301(5631), 386-389. doi: 10.1126/science.1083968 [doi] 

301/5631/386 [pii] 

Cassano, P., & Fava, M. (2002). Depression and public health: an overview. J Psychosom Res, 
53(4), 849-857. doi: S0022399902003045 [pii] 



 114 

Chaffin, M., Kelleher, K., & Hollenberg, J. (1996). Onset of physical abuse and neglect: 
psychiatric, substance abuse, and social risk factors from prospective community data. 
Child Abuse Negl, 20(3), 191-203. doi: S0145-2134(95)00144-1 [pii] 

Chang-Quan, H., Zheng-Rong, W., Yong-Hong, L., Yi-Zhou, X., & Qing-Xiu, L. (2010). 
Education and risk for late life depression: a meta-analysis of published literature. Int J 
Psychiatry Med, 40(1), 109-124.  

Chang, E. C., & Sanna, L. J. (2001). Optimism, pessimism, and positive and negative affectivity 
in middle-aged adults: a test of a cognitive-affective model of psychological adjustment. 
Psychol Aging, 16(3), 524-531.  

Cohen, L. S., Soares, C. N., Vitonis, A. F., Otto, M. W., & Harlow, B. L. (2006). Risk for new 
onset of depression during the menopausal transition: the Harvard study of moods and 
cycles. Arch Gen Psychiatry, 63(4), 385-390. doi: 63/4/385 [pii] 

10.1001/archpsyc.63.4.385 [doi] 

Colman, I., & Ataullahjan, A. (2010). Life course perspectives on the epidemiology of 
depression. Can J Psychiatry, 55(10), 622-632.  

Conron, K. J., Beardslee, W., Koenen, K. C., Buka, S. L., & Gortmaker, S. L. (2009). A 
longitudinal study of maternal depression and child maltreatment in a national sample of 
families investigated by child protective services. Arch Pediatr Adolesc Med, 163(10), 
922-930. doi: 163/10/922 [pii] 

10.1001/archpediatrics.2009.176 [doi] 

Daley, A. J., Stokes-Lampard, H. J., & Macarthur, C. (2009). Exercise to reduce vasomotor and 
other menopausal symptoms: a review. Maturitas, 63(3), 176-180. doi: S0378-
5122(09)00060-7 [pii] 

10.1016/j.maturitas.2009.02.004 [doi] 

Davis, L., Uezato, A., Newell, J. M., & Frazier, E. (2008). Major depression and comorbid 
substance use disorders. Curr Opin Psychiatry, 21(1), 14-18. doi: 
10.1097/YCO.0b013e3282f32408 [doi] 

00001504-200801000-00004 [pii] 

Davis, M., Young, L., Davis, S. P., & Moll, G. (2008). Parental depression, family functioning 
and obesity among African American children. J Cult Divers, 16(2), 61-65.  

De Graaf, R., Bijl, R. V., Ravelli, A., Smit, F., & Vollebergh, W. A. (2002). Predictors of first 
incidence of DSM-III-R psychiatric disorders in the general population: findings from the 
Netherlands Mental Health Survey and Incidence Study. Acta Psychiatr Scand, 106(4), 
303-313. doi: 1o397 [pii] 



 115 

Deecher, D., Andree, T. H., Sloan, D., & Schechter, L. E. (2008). From menarche to menopause: 
exploring the underlying biology of depression in women experiencing hormonal 
changes. Psychoneuroendocrinology, 33(1), 3-17. doi: S0306-4530(07)00223-5 [pii] 

10.1016/j.psyneuen.2007.10.006 [doi] 

Dennerstein, L., Guthrie, J. R., Clark, M., Lehert, P., & Henderson, V. W. (2004). A population-
based study of depressed mood in middle-aged, Australian-born women. Menopause, 
11(5), 563-568. doi: 00042192-200411050-00011 [pii] 

Diaz, A., Simantov, E., & Rickert, V. I. (2002). Effect of abuse on health: results of a national 
survey. Arch Pediatr Adolesc Med, 156(8), 811-817. doi: poa20086 [pii] 

Dohrenwend, B. P., Levav, I., Shrout, P. E., Link, B. G., Skodol, A. E., & Martin, J. L. (1987). 
Life stress and psychopathology: progress on research begun with Barbara Snell 
Dohrenwend. Am J Community Psychol, 15(6), 677-715.  

Droste, S. K., Gesing, A., Ulbricht, S., Muller, M. B., Linthorst, A. C., & Reul, J. M. (2003). 
Effects of long-term voluntary exercise on the mouse hypothalamic-pituitary-
adrenocortical axis. Endocrinology, 144(7), 3012-3023.  

Dunn, A. L., & Dishman, R. K. (1991). Exercise and the neurobiology of depression. Exerc 
Sport Sci Rev, 19, 41-98.  

Dunn, A. L., Trivedi, M. H., Kampert, J. B., Clark, C. G., & Chambliss, H. O. (2005). Exercise 
treatment for depression: efficacy and dose response. Am J Prev Med, 28(1), 1-8. doi: 
S0749-3797(04)00241-7 [pii] 

10.1016/j.amepre.2004.09.003 [doi] 

Eaton, W. W. (2002). Epidemiologic evidence on the comorbidity of depression and diabetes. J 
Psychosom Res, 53(4), 903-906. doi: S0022399902003021 [pii] 

Faith, M. S., Butryn, M., Wadden, T. A., Fabricatore, A., Nguyen, A. M., & Heymsfield, S. B. 
(2011). Evidence for prospective associations among depression and obesity in 
population-based studies. Obes Rev, 12(5), e438-453. doi: 10.1111/j.1467-
789X.2010.00843.x [doi] 

Faith, M. S., Matz, P. E., & Jorge, M. A. (2002). Obesity-depression associations in the 
population. J Psychosom Res, 53(4), 935-942. doi: S0022399902003082 [pii] 

Fanous, A. H., Neale, M. C., Aggen, S. H., & Kendler, K. S. (2007). A longitudinal study of 
personality and major depression in a population-based sample of male twins. Psychol 
Med, 37(8), 1163-1172. doi: S0033291707000244 [pii] 

10.1017/S0033291707000244 [doi] 



 116 

Fernald, L. C., Jones-Smith, J. C., Ozer, E. J., Neufeld, L. M., & DiGirolamo, A. M. (2008). 
Maternal depressive symptoms and physical activity in very low-income children. J Dev 
Behav Pediatr, 29(5), 385-393. doi: 10.1097/DBP.0b013e318182a98e [doi] 

Freeman, E. W., Sammel, M. D., Lin, H., & Nelson, D. B. (2006). Associations of hormones and 
menopausal status with depressed mood in women with no history of depression. Arch 
Gen Psychiatry, 63(4), 375-382. doi: 63/4/375 [pii] 

10.1001/archpsyc.63.4.375 [doi] 

Freeman, E. W., Sammel, M. D., Liu, L., Gracia, C. R., Nelson, D. B., & Hollander, L. (2004). 
Hormones and menopausal status as predictors of depression in women in transition to 
menopause. Arch Gen Psychiatry, 61(1), 62-70. doi: 10.1001/archpsyc.61.1.62 [doi] 

61/1/62 [pii] 

Friis, R. H., Wittchen, H. U., Pfister, H., & Lieb, R. (2002). Life events and changes in the 
course of depression in young adults. Eur Psychiatry, 17(5), 241-253. doi: 
S092493380200682X [pii] 

Gallagher, D., Mhaolain, A. N., Greene, E., Walsh, C., Denihan, A., Bruce, I., . . . Lawlor, B. A. 
(2010). Late life depression: a comparison of risk factors and symptoms according to age 
of onset in community dwelling older adults. Int J Geriatr Psychiatry, 25(10), 981-987. 
doi: 10.1002/gps.2438 

Gallicchio, L., Schilling, C., Miller, S. R., Zacur, H., & Flaws, J. A. (2007). Correlates of 
depressive symptoms among women undergoing the menopausal transition. J Psychosom 
Res, 63(3), 263-268. doi: S0022-3999(07)00069-4 [pii] 

10.1016/j.jpsychores.2007.02.003 [doi] 

Gershon, E. S., Weissman, M. M., Guroff, J. J., Prusoff, B. A., & Leckman, J. F. (1986). 
Validation of criteria for major depression through controlled family study. J Affect 
Disord, 11(2), 125-131.  

Gilman, S. E., Kawachi, I., Fitzmaurice, G. M., & Buka, S. L. (2002). Socioeconomic status in 
childhood and the lifetime risk of major depression. Int J Epidemiol, 31(2), 359-367.  

Giltay, E. J., Zitman, F. G., & Kromhout, D. (2006). Dispositional optimism and the risk of 
depressive symptoms during 15 years of follow-up: the Zutphen Elderly Study. J Affect 
Disord, 91(1), 45-52. doi: S0165-0327(05)00414-3 [pii] 

10.1016/j.jad.2005.12.027 [doi] 

Goodwin, R. D. (2002). Anxiety disorders and the onset of depression among adults in the 
community. Psychol Med, 32(6), 1121-1124.  



 117 

Grant, B. F. (1995). Comorbidity between DSM-IV drug use disorders and major depression: 
results of a national survey of adults. J Subst Abuse, 7(4), 481-497.  

Grant, B. F., & Harford, T. C. (1995). Comorbidity between DSM-IV alcohol use disorders and 
major depression: results of a national survey. Drug Alcohol Depend, 39(3), 197-206. 
doi: 0376871695011604 [pii] 

Greenberg, P. E., Kessler, R. C., Birnbaum, H. G., Leong, S. A., Lowe, S. W., Berglund, P. A., 
& Corey-Lisle, P. K. (2003). The economic burden of depression in the United States: 
how did it change between 1990 and 2000? J Clin Psychiatry, 64(12), 1465-1475.  

Hammen, C. (2006). Stress generation in depression: reflections on origins, research, and future 
directions. J Clin Psychol, 62(9), 1065-1082. doi: 10.1002/jclp.20293 [doi] 

Hammen, C., & Brennan, P. A. (2001). Depressed adolescents of depressed and nondepressed 
mothers: tests of an interpersonal impairment hypothesis. J Consult Clin Psychol, 69(2), 
284-294.  

Hammen, C., & Brennan, P. A. (2002). Interpersonal dysfunction in depressed women: 
impairments independent of depressive symptoms. J Affect Disord, 72(2), 145-156. doi: 
S0165032701004554 [pii] 

Hammen, C., Shih, J., Altman, T., & Brennan, P. A. (2003). Interpersonal impairment and the 
prediction of depressive symptoms in adolescent children of depressed and nondepressed 
mothers. J Am Acad Child Adolesc Psychiatry, 42(5), 571-577. doi: 
10.1097/01.CHI.0000046829.95464.E5 [doi] 

S0890-8567(09)60942-4 [pii] 

Harkness, K. L., Monroe, S. M., Simons, A. D., & Thase, M. (1999). The generation of life 
events in recurrent and non-recurrent depression. Psychol Med, 29(1), 135-144.  

Harsh, V., Meltzer-Brody, S., Rubinow, D. R., & Schmidt, P. J. (2009). Reproductive aging, sex 
steroids, and mood disorders. Harv Rev Psychiatry, 17(2), 87-102. doi: 910510948 [pii] 

10.1080/10673220902891877 [doi] 

Hasin, D. S., Goodwin, R. D., Stinson, F. S., & Grant, B. F. (2005). Epidemiology of major 
depressive disorder: results from the National Epidemiologic Survey on Alcoholism and 
Related Conditions. Arch Gen Psychiatry, 62(10), 1097-1106. doi: 62/10/1097 [pii] 

10.1001/archpsyc.62.10.1097 [doi] 

Hayes, S. N. (2009). Broken-hearted women: the complex relationship between depression and 
cardiovascular disease. Womens Health (Lond Engl), 5(6), 709-725. doi: 
10.2217/whe.09.56 [doi] 



 118 

Herva, A., Laitinen, J., Miettunen, J., Veijola, J., Karvonen, J. T., Laksy, K., & Joukamaa, M. 
(2006). Obesity and depression: results from the longitudinal Northern Finland 1966 
Birth Cohort Study. Int J Obes (Lond), 30(3), 520-527. doi: 0803174 [pii] 

10.1038/sj.ijo.0803174 [doi] 

Hooper, C. L., & Bakish, D. (2000). An examination of the sensitivity of the six-item Hamilton 
Rating Scale for Depression in a sample of patients suffering from major depressive 
disorder. J Psychiatry Neurosci, 25(2), 178-184.  

Hovens, J. G., Wiersma, J. E., Giltay, E. J., van Oppen, P., Spinhoven, P., Penninx, B. W., & 
Zitman, F. G. (2010). Childhood life events and childhood trauma in adult patients with 
depressive, anxiety and comorbid disorders vs. controls. Acta Psychiatr Scand, 122(1), 
66-74. doi: ACP1491 [pii] 

10.1111/j.1600-0447.2009.01491.x [doi] 

Janzing, J. G., de Graaf, R., ten Have, M., Vollebergh, W. A., Verhagen, M., & Buitelaar, J. K. 
(2009). Familiality of depression in the community; associations with gender and 
phenotype of major depressive disorder. Soc Psychiatry Psychiatr Epidemiol, 44(12), 
1067-1074. doi: 10.1007/s00127-009-0026-4 [doi] 

Joffe, H., Hall, J. E., Soares, C. N., Hennen, J., Reilly, C. J., Carlson, K., & Cohen, L. S. (2002). 
Vasomotor symptoms are associated with depression in perimenopausal women seeking 
primary care. Menopause, 9(6), 392-398.  

Johnson, J. G., Cohen, P., Dohrenwend, B. P., Link, B. G., & Brook, J. S. (1999). A longitudinal 
investigation of social causation and social selection processes involved in the association 
between socioeconomic status and psychiatric disorders. J Abnorm Psychol, 108(3), 490-
499.  

Jorm, A. F., Korten, A. E., Christensen, H., Jacomb, P. A., Rodgers, B., & Parslow, R. A. (2003). 
Association of obesity with anxiety, depression and emotional well-being: a community 
survey. Aust N Z J Public Health, 27(4), 434-440.  

Juang, K. D., Wang, S. J., Lu, S. R., Lee, S. J., & Fuh, J. L. (2005). Hot flashes are associated 
with psychological symptoms of anxiety and depression in peri- and post- but not 
premenopausal women. Maturitas, 52(2), 119-126. doi: S0378-5122(05)00008-3 [pii] 

10.1016/j.maturitas.2005.01.005 [doi] 

Kaplan, G. A., Roberts, R. E., Camacho, T. C., & Coyne, J. C. (1987). Psychosocial predictors of 
depression. Prospective evidence from the human population laboratory studies. Am J 
Epidemiol, 125(2), 206-220.  

Kasen, S., Cohen, P., Chen, H., & Must, A. (2008). Obesity and psychopathology in women: a 
three decade prospective study. Int J Obes (Lond), 32(3), 558-566. doi: 0803736 [pii] 



 119 

10.1038/sj.ijo.0803736 [doi] 

Katon, W. J. (2011). Epidemiology and treatment of depression in patients with chronic medical 
illness. Dialogues Clin Neurosci, 13(1), 7-23.  

Kaufert, P. A., Gilbert, P., & Tate, R. (1992). The Manitoba Project: a re-examination of the link 
between menopause and depression. Maturitas, 14(2), 143-155. doi: 0378-
5122(92)90006-P [pii] 

Kaufman, J., & Charney, D. (2000). Comorbidity of mood and anxiety disorders. Depress 
Anxiety, 12 Suppl 1, 69-76. doi: 10.1002/1520-6394(2000)12:1+<69::AID-
DA9>3.0.CO;2-K [doi] 

Kawachi, I., & Berkman, L. F. (2001). Social ties and mental health. J Urban Health, 78(3), 458-
467. doi: 10.1093/jurban/78.3.458 [doi] 

Kendler, K. S., Gardner, C. O., & Prescott, C. A. (1999). Clinical characteristics of major 
depression that predict risk of depression in relatives. Arch Gen Psychiatry, 56(4), 322-
327.  

Kendler, K. S., Gardner, C. O., & Prescott, C. A. (2002). Toward a comprehensive 
developmental model for major depression in women. Am J Psychiatry, 159(7), 1133-
1145.  

Kendler, K. S., Gatz, M., Gardner, C. O., & Pedersen, N. L. (2005). Age at onset and familial 
risk for major depression in a Swedish national twin sample. Psychol Med, 35(11), 1573-
1579. doi: S0033291705005714 [pii] 

10.1017/S0033291705005714 [doi] 

Kendler, K. S., Gatz, M., Gardner, C. O., & Pedersen, N. L. (2006). Personality and major 
depression: a Swedish longitudinal, population-based twin study. Arch Gen Psychiatry, 
63(10), 1113-1120. doi: 63/10/1113 [pii] 

10.1001/archpsyc.63.10.1113 [doi] 

Kendler, K. S., & Karkowski-Shuman, L. (1997). Stressful life events and genetic liability to 
major depression: genetic control of exposure to the environment? Psychol Med, 27(3), 
539-547.  

Kendler, K. S., Kessler, R. C., Neale, M. C., Heath, A. C., & Eaves, L. J. (1993). The prediction 
of major depression in women: toward an integrated etiologic model. Am J Psychiatry, 
150(8), 1139-1148.  

Kendler, K. S., Kuhn, J., & Prescott, C. A. (2004). The interrelationship of neuroticism, sex, and 
stressful life events in the prediction of episodes of major depression. Am J Psychiatry, 
161(4), 631-636.  



 120 

Kendler, K. S., Neale, M. C., Kessler, R. C., Heath, A. C., & Eaves, L. J. (1993). A longitudinal 
twin study of personality and major depression in women. Arch Gen Psychiatry, 50(11), 
853-862.  

Kendler, K. S., Pedersen, N. L., Neale, M. C., & Mathe, A. A. (1995). A pilot Swedish twin 
study of affective illness including hospital- and population-ascertained subsamples: 
results of model fitting. Behav Genet, 25(3), 217-232.  

Kendler, K. S., & Prescott, C. A. (1999). A population-based twin study of lifetime major 
depression in men and women. Arch Gen Psychiatry, 56(1), 39-44.  

Kessler, R. C. (1997). The effects of stressful life events on depression. Annu Rev Psychol, 48, 
191-214. doi: 10.1146/annurev.psych.48.1.191 [doi] 

Kessler, R. C., Berglund, P., Demler, O., Jin, R., Koretz, D., Merikangas, K. R., . . . Wang, P. S. 
(2003). The epidemiology of major depressive disorder: results from the National 
Comorbidity Survey Replication (NCS-R). JAMA, 289(23), 3095-3105. doi: 
10.1001/jama.289.23.3095 [doi] 

289/23/3095 [pii] 

Kessler, R. C., Chiu, W. T., Demler, O., Merikangas, K. R., & Walters, E. E. (2005). Prevalence, 
severity, and comorbidity of 12-month DSM-IV disorders in the National Comorbidity 
Survey Replication. Arch Gen Psychiatry, 62(6), 617-627. doi: 
10.1001/archpsyc.62.6.617 

Kessler, R. C., McGonagle, K. A., Nelson, C. B., Hughes, M., Swartz, M., & Blazer, D. G. 
(1994). Sex and depression in the National Comorbidity Survey. II: Cohort effects. J 
Affect Disord, 30(1), 15-26.  

Kessler, R. C., McGonagle, K. A., Swartz, M., Blazer, D. G., & Nelson, C. B. (1993). Sex and 
depression in the National Comorbidity Survey. I: Lifetime prevalence, chronicity and 
recurrence. J Affect Disord, 29(2-3), 85-96. doi: 0165-0327(93)90026-G [pii] 

Kessler, R. C., McGonagle, K. A., Zhao, S., Nelson, C. B., Hughes, M., Eshleman, S., . . . 
Kendler, K. S. (1994). Lifetime and 12-month prevalence of DSM-III-R psychiatric 
disorders in the United States. Results from the National Comorbidity Survey. Arch Gen 
Psychiatry, 51(1), 8-19.  

Kessler, R. C., Nelson, C. B., McGonagle, K. A., Liu, J., Swartz, M., & Blazer, D. G. (1996). 
Comorbidity of DSM-III-R major depressive disorder in the general population: results 
from the US National Comorbidity Survey. Br J Psychiatry Suppl(30), 17-30.  

Kessler, R. C., Zhao, S., Blazer, D. G., & Swartz, M. (1997). Prevalence, correlates, and course 
of minor depression and major depression in the National Comorbidity Survey. J Affect 
Disord, 45(1-2), 19-30. doi: S0165-0327(97)00056-6 [pii] 



 121 

Kinder, L. S., Carnethon, M. R., Palaniappan, L. P., King, A. C., & Fortmann, S. P. (2004). 
Depression and the metabolic syndrome in young adults: findings from the Third 
National Health and Nutrition Examination Survey. Psychosom Med, 66(3), 316-322.  

Klein, D. N., Kotov, R., & Bufferd, S. J. (2011). Personality and depression: explanatory models 
and review of the evidence. Annu Rev Clin Psychol, 7, 269-295. doi: 10.1146/annurev-
clinpsy-032210-104540 [doi] 

Klein, D. N., Schatzberg, A. F., McCullough, J. P., Dowling, F., Goodman, D., Howland, R. H., . 
. . Keller, M. B. (1999). Age of onset in chronic major depression: relation to 
demographic and clinical variables, family history, and treatment response. J Affect 
Disord, 55(2-3), 149-157.  

Korten, N. C., Comijs, H. C., Lamers, F., & Penninx, B. W. (2012). Early and late onset 
depression in young and middle aged adults: differential symptomatology, characteristics 
and risk factors? J Affect Disord, 138(3), 259-267. doi: 10.1016/j.jad.2012.01.042 

Kotov, R., Gamez, W., Schmidt, F., & Watson, D. (2010). Linking "big" personality traits to 
anxiety, depressive, and substance use disorders: a meta-analysis. Psychol Bull, 136(5), 
768-821. doi: 2010-17510-004 [pii] 

10.1037/a0020327 [doi] 

Kovacs, M., Gatsonis, C., Paulauskas, S. L., & Richards, C. (1989). Depressive disorders in 
childhood. IV. A longitudinal study of comorbidity with and risk for anxiety disorders. 
Arch Gen Psychiatry, 46(9), 776-782.  

Krishnan, K. R., Delong, M., Kraemer, H., Carney, R., Spiegel, D., Gordon, C., . . . Wainscott, 
C. (2002). Comorbidity of depression with other medical diseases in the elderly. Biol 
Psychiatry, 52(6), 559-588. doi: S0006322302014725 [pii] 

Kroenke, K., Spitzer, R. L., & Williams, J. B. (2001). The PHQ-9: validity of a brief depression 
severity measure. J Gen Intern Med, 16(9), 606-613.  

Kupfer, D. J., Frank, E., Carpenter, L. L., & Neiswanger, K. (1989). Family history in recurrent 
depression. J Affect Disord, 17(2), 113-119.  

Lee, Y., & Kim, H. (2008). Relationships between menopausal symptoms, depression, and 
exercise in middle-aged women: a cross-sectional survey. Int J Nurs Stud, 45(12), 1816-
1822. doi: S0020-7489(08)00177-6 [pii] 

10.1016/j.ijnurstu.2008.07.001 [doi] 

Lewinsohn, P. M., Gotlib, I. H., & Seeley, J. R. (1995). Adolescent psychopathology: IV. 
Specificity of psychosocial risk factors for depression and substance abuse in older 
adolescents. J Am Acad Child Adolesc Psychiatry, 34(9), 1221-1229. doi: S0890-
8567(09)63381-5 [pii] 



 122 

10.1097/00004583-199509000-00021 [doi] 

Li, X., Sundquist, J., & Sundquist, K. (2008). Age-specific familial risks of depression: a nation-
wide epidemiological study from Sweden. J Psychiatr Res, 42(10), 808-814. doi: S0022-
3956(07)00149-5 [pii] 

10.1016/j.jpsychires.2007.09.003 [doi] 

Li, Y., Yu, Q., Ma, L., Sun, Z., & Yang, X. (2008). Prevalence of depression and anxiety 
symptoms and their influence factors during menopausal transition and postmenopause in 
Beijing city. Maturitas, 61(3), 238-242. doi: S0378-5122(08)00218-1 [pii] 

10.1016/j.maturitas.2008.09.002 [doi] 

Lieb, R., Isensee, B., Hofler, M., & Wittchen, H. U. (2002). Parental depression and depression 
in offspring: evidence for familial characteristics and subtypes? J Psychiatr Res, 36(4), 
237-246. doi: S0022395602000158 [pii] 

Lloyd, C. E., & Brown, F. J. (2002). Depression and diabetes. Curr Womens Health Rep, 2(3), 
188-193.  

Lopez-Leon, S., Janssens, A. C., Gonzalez-Zuloeta Ladd, A. M., Del-Favero, J., Claes, S. J., 
Oostra, B. A., & van Duijn, C. M. (2008). Meta-analyses of genetic studies on major 
depressive disorder. Mol Psychiatry, 13(8), 772-785. doi: 4002088 [pii] 

10.1038/sj.mp.4002088 [doi] 

Lorant, V., Deliege, D., Eaton, W., Robert, A., Philippot, P., & Ansseau, M. (2003). 
Socioeconomic inequalities in depression: a meta-analysis. Am J Epidemiol, 157(2), 98-
112.  

Lu, S. Y., Tseng, H. F., Lin, L. L., Luh, W. M., & Shu, B. C. (2009). Factors related to 
depression during menopause: a study in southern Taiwan. J Nurs Res, 17(2), 128-135. 
doi: 10.1097/JNR.0b013e3181a53f82 [doi] 

00134372-200906000-00008 [pii] 

Luppino, F. S., de Wit, L. M., Bouvy, P. F., Stijnen, T., Cuijpers, P., Penninx, B. W., & Zitman, 
F. G. (2010). Overweight, obesity, and depression: a systematic review and meta-analysis 
of longitudinal studies. Arch Gen Psychiatry, 67(3), 220-229. doi: 67/3/220 [pii] 

10.1001/archgenpsychiatry.2010.2 [doi] 

Lyons, M. J., Eisen, S. A., Goldberg, J., True, W., Lin, N., Meyer, J. M., . . . Tsuang, M. T. 
(1998). A registry-based twin study of depression in men. Arch Gen Psychiatry, 55(5), 
468-472.  



 123 

Maartens, L. W., Knottnerus, J. A., & Pop, V. J. (2002). Menopausal transition and increased 
depressive symptomatology: a community based prospective study. Maturitas, 42(3), 
195-200. doi: S0378512202000385 [pii] 

MacKinnon, D. P., Fritz, M. S., Williams, J., & Lockwood, C. M. (2007). Distribution of the 
product confidence limits for the indirect effect: program PRODCLIN. Behav Res 
Methods, 39(3), 384-389.  

Matthews, K. A., Abrams, B., Crawford, S., Miles, T., Neer, R., Powell, L. H., & Wesley, D. 
(2001). Body mass index in mid-life women: relative influence of menopause, hormone 
use, and ethnicity. Int J Obes Relat Metab Disord, 25(6), 863-873. doi: 
10.1038/sj.ijo.0801618 [doi] 

Matthews, K. A., Wing, R. R., Kuller, L. H., Meilahn, E. N., Kelsey, S. F., Costello, E. J., & 
Caggiula, A. W. (1990). Influences of natural menopause on psychological characteristics 
and symptoms of middle-aged healthy women. J Consult Clin Psychol, 58(3), 345-351.  

Maxwell, M. E. (1992). FIGS: Family Interview for Genetic Studies. Clinical Neurogenetic 
Branch: Intramural Research Program NIMH. 

McConley, R. L., Mrug, S., Gilliland, M. J., Lowry, R., Elliott, M. N., Schuster, M. A., . . . 
Franklin, F. A. (2011). Mediators of maternal depression and family structure on child 
BMI: parenting quality and risk factors for child overweight. Obesity (Silver Spring), 
19(2), 345-352. doi: oby2010177 [pii] 

10.1038/oby.2010.177 [doi] 

McGuffin, P., Katz, R., & Bebbington, P. (1987). Hazard, heredity and depression. A family 
study. J Psychiatr Res, 21(4), 365-375.  

McGuffin, P., Katz, R., Watkins, S., & Rutherford, J. (1996). A hospital-based twin register of 
the heritability of DSM-IV unipolar depression. Arch Gen Psychiatry, 53(2), 129-136.  

McIntyre, R. S., Rasgon, N. L., Kemp, D. E., Nguyen, H. T., Law, C. W., Taylor, V. H., . . . 
Goldstein, B. I. (2009). Metabolic syndrome and major depressive disorder: co-
occurrence and pathophysiologic overlap. Curr Diab Rep, 9(1), 51-59.  

McKinlay, J. B., McKinlay, S. M., & Brambilla, D. (1987). The relative contributions of 
endocrine changes and social circumstances to depression in mid-aged women. J Health 
Soc Behav, 28(4), 345-363.  

Melartin, T. K., Rytsala, H. J., Leskela, U. S., Lestela-Mielonen, P. S., Sokero, T. P., & 
Isometsa, E. T. (2002). Current comorbidity of psychiatric disorders among DSM-IV 
major depressive disorder patients in psychiatric care in the Vantaa Depression Study. J 
Clin Psychiatry, 63(2), 126-134.  

Melchior, M., Chastang, J. F., Walburg, V., Arseneault, L., Galera, C., & Fombonne, E. (2010). 
Family income and youths' symptoms of depression and anxiety: a longitudinal study of 



 124 

the French GAZEL Youth cohort. Depress Anxiety, 27(12), 1095-1103. doi: 
10.1002/da.20761 [doi] 

Menaghan EG, & Lieberman MA. (1986). Changes in depression following divorce: a panel 
study. J Marriage Fam 48, 319-328.  

Middeldorp, C. M., Cath, D. C., Van Dyck, R., & Boomsma, D. I. (2005). The co-morbidity of 
anxiety and depression in the perspective of genetic epidemiology. A review of twin and 
family studies. Psychol Med, 35(5), 611-624.  

Mirzaiinjmabadi, K., Anderson, D., & Barnes, M. (2006). The relationship between exercise, 
Body Mass Index and menopausal symptoms in midlife Australian women. Int J Nurs 
Pract, 12(1), 28-34. doi: IJN547 [pii] 

10.1111/j.1440-172X.2006.00547.x [doi] 

Musselman, D. L., Evans, D. L., & Nemeroff, C. B. (1998). The relationship of depression to 
cardiovascular disease: epidemiology, biology, and treatment. Arch Gen Psychiatry, 
55(7), 580-592.  

Najman, J. M., Hayatbakhsh, M. R., Clavarino, A., Bor, W., O'Callaghan, M. J., & Williams, G. 
M. (2010). Family poverty over the early life course and recurrent adolescent and young 
adult anxiety and depression: a longitudinal study. Am J Public Health, 100(9), 1719-
1723. doi: AJPH.2009.180943 [pii] 

10.2105/AJPH.2009.180943 [doi] 

Nemeroff, C. B., Musselman, D. L., & Evans, D. L. (1998). Depression and cardiac disease. 
Depress Anxiety, 8 Suppl 1, 71-79. doi: 10.1002/(SICI)1520-6394(1998)8:1+<71::AID-
DA11>3.0.CO;2-X [pii] 

Neugarten, B. L., & Kraines, R. J. (1965). "MENOPAUSAL SYMPTOMS" IN WOMEN OF 
VARIOUS AGES. Psychosom Med, 27, 266-273.  

Neugebauer, R. (1999). Mind matters: the importance of mental disorders in public health's 21st 
century mission. Am J Public Health, 89(9), 1309-1311.  

Nurnberger, J. I., Jr., Blehar, M. C., Kaufmann, C. A., York-Cooler, C., Simpson, S. G., 
Harkavy-Friedman, J., . . . Reich, T. (1994). Diagnostic interview for genetic studies. 
Rationale, unique features, and training. NIMH Genetics Initiative. Arch Gen Psychiatry, 
51(11), 849-859; discussion 863-844.  

Ormel, J., Oldehinkel, A. J., & Brilman, E. I. (2001). The interplay and etiological continuity of 
neuroticism, difficulties, and life events in the etiology of major and subsyndromal, first 
and recurrent depressive episodes in later life. Am J Psychiatry, 158(6), 885-891.  

Paluska, S. A., & Schwenk, T. L. (2000). Physical activity and mental health: current concepts. 
Sports Med, 29(3), 167-180.  



 125 

Patton, G. C., Tollit, M. M., Romaniuk, H., Spence, S. H., Sheffield, J., & Sawyer, M. G. (2011). 
A prospective study of the effects of optimism on adolescent health risks. Pediatrics, 
127(2), 308-316. doi: peds.2010-0748 [pii] 

10.1542/peds.2010-0748 [doi] 

Paykel, E. S. (1994). Life events, social support and depression. Acta Psychiatr Scand Suppl, 
377, 50-58.  

Paykel, E. S. (2001). Stress and affective disorders in humans. Semin Clin Neuropsychiatry, 6(1), 
4-11. doi: S1084361201000016 [pii] 

Peyrot, M., & Rubin, R. R. (1997). Levels and risks of depression and anxiety symptomatology 
among diabetic adults. Diabetes Care, 20(4), 585-590.  

Poulton, R. G., & Andrews, G. (1992). Personality as a cause of adverse life events. Acta 
Psychiatr Scand, 85(1), 35-38.  

Rasgon, N., Shelton, S., & Halbreich, U. (2005). Perimenopausal mental disorders: epidemiology 
and phenomenology. CNS Spectr, 10(6), 471-478.  

Regier, D. A., Farmer, M. E., Rae, D. S., Locke, B. Z., Keith, S. J., Judd, L. L., & Goodwin, F. 
K. (1990). Comorbidity of mental disorders with alcohol and other drug abuse. Results 
from the Epidemiologic Catchment Area (ECA) Study. JAMA, 264(19), 2511-2518.  

Roberts, R. E., Deleger, S., Strawbridge, W. J., & Kaplan, G. A. (2003). Prospective association 
between obesity and depression: evidence from the Alameda County Study. Int J Obes 
Relat Metab Disord, 27(4), 514-521. doi: 10.1038/sj.ijo.0802204 [doi] 

0802204 [pii] 

Roberts, R. E., Stevenson, J. M., & Breslow, L. (1981). Symptoms of depression among blacks 
and whites in an urban community. J Nerv Ment Dis, 169(12), 774-779.  

Rohde, P., Ichikawa, L., Simon, G. E., Ludman, E. J., Linde, J. A., Jeffery, R. W., & 
Operskalski, B. H. (2008). Associations of child sexual and physical abuse with obesity 
and depression in middle-aged women. Child Abuse Negl, 32(9), 878-887. doi: S0145-
2134(08)00156-7 [pii] 

10.1016/j.chiabu.2007.11.004 [doi] 

Rose, M. S., Koshman, M. L., Spreng, S., & Sheldon, R. (1999). Statistical issues encountered in 
the comparison of health-related quality of life in diseased patients to published general 
population norms: problems and solutions. J Clin Epidemiol, 52(5), 405-412.  

Rotermann, M. (2007). Marital breakdown and subsequent depression. Health Rep, 18(2), 33-44.  



 126 

Rudolph, K. D., & Hammen, C. (1999). Age and gender as determinants of stress exposure, 
generation, and reactions in youngsters: a transactional perspective. Child Dev, 70(3), 
660-677.  

Rugulies, R. (2002). Depression as a predictor for coronary heart disease. a review and meta-
analysis. Am J Prev Med, 23(1), 51-61. doi: S0749379702004397 [pii] 

Scheier M, & Carver C. (1992). Effects of optimism on psychological and physical well-being: 
Theoretical overview and empirical update. Cognitive Therapy and Research 16, 201-
228.  

Scheier, M. F., & Carver, C. S. (1985). Optimism, coping, and health: assessment and 
implications of generalized outcome expectancies. Health Psychol, 4(3), 219-247.  

Schmidt, P. J., Haq, N., & Rubinow, D. R. (2004). A longitudinal evaluation of the relationship 
between reproductive status and mood in perimenopausal women. Am J Psychiatry, 
161(12), 2238-2244. doi: 161/12/2238 [pii] 

10.1176/appi.ajp.161.12.2238 [doi] 

Schmidt, P. J., Murphy, J. H., Haq, N., Rubinow, D. R., & Danaceau, M. A. (2004). Stressful life 
events, personal losses, and perimenopause-related depression. Arch Womens Ment 
Health, 7(1), 19-26. doi: 10.1007/s00737-003-0036-2 [doi] 

Segal, D. L., Hersen, M., Van Hasselt, V.B., Kabacoff, R.I., & Roth, L. (1993). Reliability of 
diagnosis in older psychiatric patients using the structured clinical interview for DSM-III-R.  
J of Psychopathology and Behav Assess, 15(4), 347-356.  

Sherbourne, C. D., & Stewart, A. L. (1991). The MOS social support survey. Soc Sci Med, 32(6), 
705-714.  

Simon, G. E., Ludman, E. J., Linde, J. A., Operskalski, B. H., Ichikawa, L., Rohde, P., . . . 
Jeffery, R. W. (2008). Association between obesity and depression in middle-aged 
women. Gen Hosp Psychiatry, 30(1), 32-39. doi: S0163-8343(07)00184-3 [pii] 

10.1016/j.genhosppsych.2007.09.001 [doi] 

Skre, I., Onstad, S., Torgersen, S., & Kringlen, E. (1991). High interrater reliability for the 
Structured Clinical Interview for DSM-III-R Axis I (SCID-I). Acta Psychiatr Scand, 
84(2), 167-173.  

Slaven, L., & Lee, C. (1997). Mood and symptom reporting among middle-aged women: the 
relationship between menopausal status, hormone replacement therapy, and exercise 
participation. Health Psychol, 16(3), 203-208.  

Sneed, J. R., Kasen, S., & Cohen, P. (2007). Early-life risk factors for late-onset depression. Int J 
Geriatr Psychiatry, 22(7), 663-667. doi: 10.1002/gps.1727 



 127 

Sobieraj, M., Williams, J., Marley, J., & Ryan, P. (1998). The impact of depression on the 
physical health of family members. Br J Gen Pract, 48(435), 1653-1655.  

Spielberger, C,. Gorsuch, R., & Lushene, R. (1970). STAI Manual for the State-Trait Anxiety 
Inventory. Palo Alto: Consulting Psychologists Press. 

Spielberger, C. D., Reheiser, E. C., Ritterband, L. M., Synderman, S. J., & Larger K. K. (1995). 
 Assessment of Emotional States and Personality Traits: Measuring Psychological Vital 
Vital Signs. New York: Oxford University Press. 

Spinelli, M. G. (2005). Neuroendocrine effects on mood. Rev Endocr Metab Disord, 6(2), 109-
115. doi: 10.1007/s11154-005-6723-8 [doi] 

Spitzer, R. L., Williams, J. B., Gibbon, M., & First, M. B. (1992). The Structured Clinical 
Interview for DSM-III-R (SCID). I: History, rationale, and description. Arch Gen 
Psychiatry, 49(8), 624-629.  

Springer, K. W., Sheridan, J., Kuo, D., & Carnes, M. (2007). Long-term physical and mental 
health consequences of childhood physical abuse: results from a large population-based 
sample of men and women. Child Abuse Negl, 31(5), 517-530. doi: S0145-
2134(07)00086-5 [pii] 

10.1016/j.chiabu.2007.01.003 [doi] 

Stansfeld, S. A., & Marmot, M. G. (1992). Social class and minor psychiatric disorder in British 
Civil Servants: a validated screening survey using the General Health Questionnaire. 
Psychol Med, 22(3), 739-749.  

Steinberg, E. M., Rubinow, D. R., Bartko, J. J., Fortinsky, P. M., Haq, N., Thompson, K., & 
Schmidt, P. J. (2008). A cross-sectional evaluation of perimenopausal depression. J Clin 
Psychiatry, 69(6), 973-980. doi: ej07m03790 [pii] 

Stephens, T. (1988). Physical activity and mental health in the United States and Canada: 
evidence from four population surveys. Prev Med, 17(1), 35-47. doi: 0091-
7435(88)90070-9 [pii] 

Steunenberg, B., Beekman, A. T., Deeg, D. J., & Kerkhof, A. J. (2006). Personality and the onset 
of depression in late life. J Affect Disord, 92(2-3), 243-251. doi: 
10.1016/j.jad.2006.02.003 

Steunenberg, B., Braam, A. W., Beekman, A. T., Deeg, D. J., & Kerkhof, A. J. (2009). Evidence 
for an association of the big five personality factors with recurrence of depressive 
symptoms in later life. Int J Geriatr Psychiatry, 24(12), 1470-1477. doi: 
10.1002/gps.2291 

Strohle, A. (2009). Physical activity, exercise, depression and anxiety disorders. J Neural 
Transm, 116(6), 777-784. doi: 10.1007/s00702-008-0092-x [doi] 



 128 

Studd, J., & Panay, N. (2004). Hormones and depression in women. Climacteric, 7(4), 338-346.  

Stunkard, A. J., Faith, M. S., & Allison, K. C. (2003). Depression and obesity. Biol Psychiatry, 
54(3), 330-337. doi: S0006322303006085 [pii] 

Sullivan, P. F., Neale, M. C., & Kendler, K. S. (2000). Genetic epidemiology of major 
depression: review and meta-analysis. Am J Psychiatry, 157(10), 1552-1562.  

Sullivan, P. F., Wells, J. E., Joyce, P. R., Bushnell, J. A., Mulder, R. T., & Oakley-Browne, M. 
A. (1996). Family history of depression in clinic and community samples. J Affect 
Disord, 40(3), 159-168. doi: 0165032796000560 [pii] 

Surkan, P. J., Kawachi, I., & Peterson, K. E. (2008). Childhood overweight and maternal 
depressive symptoms. J Epidemiol Community Health, 62(5), e11.  

Tangen, T., & Mykletun, A. (2008). Depression and anxiety through the climacteric period: an 
epidemiological study (HUNT-II). J Psychosom Obstet Gynaecol, 29(2), 125-131. doi: 
783639937 [pii] 

10.1080/01674820701733945 [doi] 

Teychenne, M., Ball, K., & Salmon, J. (2008). Physical activity and likelihood of depression in 
adults: a review. Prev Med, 46(5), 397-411. doi: S0091-7435(08)00047-9 [pii] 

10.1016/j.ypmed.2008.01.009 [doi] 

Timko, C., Cronkite, R. C., Swindle, R., Robinson, R. L., & Moos, R. H. (2009). Characteristics 
of depressed and nondepressed adult offspring of depressed and matched nondepressed 
parents. J Affect Disord, 113(1-2), 56-65. doi: S0165-0327(08)00193-6 [pii] 

10.1016/j.jad.2008.04.023 [doi] 

Timko, C., Cronkite, R. C., Swindle, R., Robinson, R. L., Sutkowi, A., & Moos, R. H. (2009). 
Parental depression as a moderator of secondary deficits of depression in adult offspring. 
Child Psychiatry Hum Dev, 40(4), 575-588. doi: 10.1007/s10578-009-0145-x [doi] 

Timko, C., Cronkite, R. C., Swindle, R., Robinson, R. L., Turrubiartes, P., & Moos, R. H. 
(2008). Functioning status of adult children of depressed parents: a 23-year follow-up. 
Psychol Med, 38(3), 343-352. doi: S0033291707002073 [pii] 

10.1017/S0033291707002073 [doi] 

Timur, S., & Sahin, N. H. (2010). The prevalence of depression symptoms and influencing 
factors among perimenopausal and postmenopausal women. Menopause, 17(3), 545-551. 
doi: 10.1097/gme.0b013e3181cf8997 [doi] 

Tozzi, F., Prokopenko, I., Perry, J. D., Kennedy, J. L., McCarthy, A. D., Holsboer, F., . . . 
Muglia, P. (2008). Family history of depression is associated with younger age of onset 



 129 

in patients with recurrent depression. Psychol Med, 38(5), 641-649. doi: 
S0033291707002681 [pii] 

10.1017/S0033291707002681 [doi] 

Vali, F. M., & Walkup, J. (1998). Combined medical and psychological symptoms: impact on 
disability and health care utilization of patients with arthritis. Med Care, 36(7), 1073-
1084.  

Verhagen, M., van der Meij, A., Franke, B., Vollebergh, W. A., de Graaf, R., Buitelaar, J. K., & 
Janzing, J. G. (2008). Familiality of major depressive disorder and patterns of lifetime 
comorbidity. The NEMESIS and GenMood studies. A comparison of three samples. Eur 
Arch Psychiatry Clin Neurosci, 258(8), 505-512. doi: 10.1007/s00406-008-0824-9 [doi] 

Walsh, C., MacMillan, H., & Jamieson, E. (2002). The relationship between parental psychiatric 
disorder and child physical and sexual abuse: findings from the Ontario Health 
Supplement. Child Abuse Negl, 26(1), 11-22.  

Ware, J. E., Jr., & Sherbourne, C. D. (1992). The MOS 36-item short-form health survey (SF-
36). I. Conceptual framework and item selection. Med Care, 30(6), 473-483.  

Weich, S., Patterson, J., Shaw, R., & Stewart-Brown, S. (2009). Family relationships in 
childhood and common psychiatric disorders in later life: systematic review of 
prospective studies. Br J Psychiatry, 194(5), 392-398. doi: 194/5/392 [pii] 

10.1192/bjp.bp.107.042515 [doi] 

Weiss, E. L., Longhurst, J. G., & Mazure, C. M. (1999). Childhood sexual abuse as a risk factor 
for depression in women: psychosocial and neurobiological correlates. Am J Psychiatry, 
156(6), 816-828.  

Weissman, M. M., Bland, R. C., Canino, G. J., Faravelli, C., Greenwald, S., Hwu, H. G., . . . 
Yeh, E. K. (1996). Cross-national epidemiology of major depression and bipolar disorder. 
JAMA, 276(4), 293-299.  

Weissman, M. M., Kidd, K. K., & Prusoff, B. A. (1982). Variability in rates of affective 
disorders in relatives of depressed and normal probands. Arch Gen Psychiatry, 39(12), 
1397-1403.  

Weissman, M. M., Merikangas, K. R., Wickramaratne, P., Kidd, K. K., Prusoff, B. A., Leckman, 
J. F., & Pauls, D. L. (1986). Understanding the clinical heterogeneity of major depression 
using family data. Arch Gen Psychiatry, 43(5), 430-434.  

Weissman, M. M., Warner, V., Wickramaratne, P., Moreau, D., & Olfson, M. (1997). Offspring 
of depressed parents. 10 Years later. Arch Gen Psychiatry, 54(10), 932-940.  



 130 

Weissman, M. M., Wickramaratne, P., Adams, P., Wolk, S., Verdeli, H., & Olfson, M. (2000). 
Brief screening for family psychiatric history: the family history screen. Arch Gen 
Psychiatry, 57(7), 675-682. doi: yoa8214 [pii] 

Weissman, M. M., Wickramaratne, P., Merikangas, K. R., Leckman, J. F., Prusoff, B. A., 
Caruso, K. A., . . . Gammon, G. D. (1984). Onset of major depression in early adulthood. 
Increased familial loading and specificity. Arch Gen Psychiatry, 41(12), 1136-1143.  

Weissman, M. M., Wickramaratne, P., Nomura, Y., Warner, V., Pilowsky, D., & Verdeli, H. 
(2006). Offspring of depressed parents: 20 years later. Am J Psychiatry, 163(6), 1001-
1008. doi: 163/6/1001 [pii] 

10.1176/appi.ajp.163.6.1001 [doi] 

Wildes, J. E., Harkness, K. L., & Simons, A. D. (2002). Life events, number of social 
relationships, and twelve-month naturalistic course of major depression in a community 
sample of women. Depress Anxiety, 16(3), 104-113. doi: 10.1002/da.10048 [doi] 

Williams, J. B., Gibbon, M., First, M. B., Spitzer, R. L., Davies, M., Borus, J., . . . et al. (1992). 
The Structured Clinical Interview for DSM-III-R (SCID). II. Multisite test-retest 
reliability. Arch Gen Psychiatry, 49(8), 630-636.  

Williamson, D. E., Forbes, E. E., Dahl, R. E., & Ryan, N. D. (2005). A genetic epidemiologic 
perspective on comorbidity of depression and anxiety. Child Adolesc Psychiatr Clin N 
Am, 14(4), 707-726, viii. doi: S1056-4993(05)00057-X [pii] 

10.1016/j.chc.2005.05.007 [doi] 

Williamson, D. F., Kahn, H. S., Remington, P. L., & Anda, R. F. (1990). The 10-year incidence 
of overweight and major weight gain in US adults. Arch Intern Med, 150(3), 665-672.  

Wise, L. A., Zierler, S., Krieger, N., & Harlow, B. L. (2001). Adult onset of major depressive 
disorder in relation to early life violent victimisation: a case-control study. Lancet, 
358(9285), 881-887. doi: S0140-6736(01)06072-X [pii] 

10.1016/S0140-6736(01)06072-X [doi] 

Wittchen, H. U., Beesdo, K., Bittner, A., & Goodwin, R. D. (2003). Depressive episodes--
evidence for a causal role of primary anxiety disorders? Eur Psychiatry, 18(8), 384-393. 
doi: S0924933803001445 [pii] 

Woods, N. F., & Mitchell, E. S. (1997). Pathways to depressed mood for midlife women: 
observations from the Seattle Midlife Women's Health Study. Res Nurs Health, 20(2), 
119-129. doi: 10.1002/(SICI)1098-240X(199704)20:2<119::AID-NUR4>3.0.CO;2-N 
[pii] 

Woods, N. F., Smith-DiJulio, K., Percival, D. B., Tao, E. Y., Mariella, A., & Mitchell, S. (2008). 
Depressed mood during the menopausal transition and early postmenopause: 



 131 

observations from the Seattle Midlife Women's Health Study. Menopause, 15(2), 223-
232. doi: 10.1097/gme.0b013e3181450fc2 [doi] 

World Health Organization. (2008). The Global Burden of Disease: 2004 Update. Geneva: 
WHO Press. 

Wulsin, L. R., & Singal, B. M. (2003). Do depressive symptoms increase the risk for the onset of 
coronary disease? A systematic quantitative review. Psychosom Med, 65(2), 201-210.  

Zimmerman, M., Chelminski, I., & McDermut, W. (2002). Major depressive disorder and axis I 
diagnostic comorbidity. J Clin Psychiatry, 63(3), 187-193.  

 

 


	TITLE PAGE 
	COMMITTEE MEMBERSHIP PAGE
	ABSTRACT
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	PREFACE
	1.0  INTRODUCTION  AND OVERVIEW
	1.1 OVERVIEW
	1.2 DEPRESSION
	1.2.1 Morbidity, Mortality, and Costs
	1.2.2 Prevalence, Gender, and Midlife

	1.3 RISK FACTORS FOR DEPRESSION IN WOMEN
	1.3.1 Psychosocial Factors
	1.3.2 Health Status and Health Behaviors
	1.3.3 Comorbid Psychiatric Disorders
	1.3.4 Personality Characteristics
	1.3.5 The Menopausal Transition

	1.4 DEPRESSION AND FAMILY HISTORY OVERVIEW
	1.4.1 Familiality of Depression
	1.4.2 Clinical Characteristics Associated with Family History

	1.5 DEPRESSION AND FAMILY HISTORY IN MIDLIFE WOMEN
	1.5.1 Findings from Current Research
	1.5.2 Limitations and Gaps in Knowledge
	1.5.3 Potential Pathways to Midlife Depression

	1.6 SPECIFIC AIMS AND HYPOTHESES
	1.6.1 Is Family History of Depression Associated with Major Depression in Midlife Women: Study of Women’s Health Across the Nation
	1.6.2 The Role of Family History of Depression and the Menopausal Transition in the Development of Major Depression in Midlife Women
	1.6.3 Major Depression in Midlife Women: Associations with Both Family and Personal Histories of Depression and an Examination of Potential Explanatory Factors


	2.0  IS FAMILY HISTORY OF DEPRESSION ASSOCIATED WITH MAJOR DEPRESSION IN MIDLIFE WOMEN: STUDY OF WOMEN'S HEALTH ACROSS THE NATION (SWAN) 
	2.1 ABSTRACT
	2.2 INTRODUCTION
	2.3 METHODS
	2.3.1 Participants and Procedures
	2.3.2 Measures
	2.3.3 Statistical Analysis

	2.4 RESULTS
	Table 2-1: Baseline Characteristics by Family History of Major Depression (MD)
	Figure 2-1: Family History of Depression by Lifetime History of Major Depression (MD)
	Table 2-2: Association of Family History of Depression with Major Depression (MD), N=303
	Table 2-3: Bivariate Associations of Family History with Major Depression (MD) by Lifetime History of Depression
	Table 2-4: Adjusted Association of Family History with Major Depression (MD) by Lifetime History of Depression

	2.5 DISCUSSION
	2.6 CONCLUSIONS
	2.7 ACKNOWLEDGMENTS
	2.8 REFERENCES FOR CHAPTER 2

	3.0  THE ROLE OF FAMILY HISTORY OF DEPRESSION AND THE MENOPAUSAL TRANSITION IN THE DEVELOPMENT OF MAJOR DEPRESSION IN MIDLIFE WOMEN 
	3.1 ABSTRACT
	3.2 INTRODUCTION
	3.3 METHODS
	3.3.1 Participants and Procedures
	3.3.2 Measures
	3.3.3 Statistical Analysis

	3.4 RESULTS
	Table 3-1: Baseline Characteristics by Family History of Major Depression (MD)
	Table 3-2: Number of Women with Major Depression (MD) by Visit and Menopausal Status
	Table 3-3: Random Effects Logistic Regression Analyses for Odds of Major Depression (MD) among 285 Women (1,513 Observations)
	Table 3-4: Random Effects Logistic Regression for Odds of Major Depression (MD) by Family History

	3.5 DISCUSSION
	3.6 CONCLUSIONS
	3.7 ACKNOWLEDGMENTS
	3.8 REFERENCES FOR CHAPTER 3

	4.0  MAJOR DEPRESSION IN MIDLIFE WOMEN: ASSOCIATIONS WITH BOTH FAMILY AND PERSONAL HISTORIES OF DEPRESSION AND AN EXAMINATION OF POTENTIAL EXPLANATORY FACTORS
	4.1 ABSTRACT
	4.2 INTRODUCTION
	4.3 METHODS
	4.3.1 Participants and Procedures
	4.3.2 Measures
	4.3.3 Statistical Analysis
	Figure 4-1 Diagrams of the Theoretical Models Used in Mediation Analyses


	4.4 RESULTS
	Table 4-1: Baseline Characteristics by Family History of Major Depression (MD) among Women with a Lifetime History of Depression
	Figure 4-2: Percentage with Midlife Major Depression (MD) by Family and Lifetime History of MD
	Table 4-2: Mediation of Associations between Family History and the Onset of Major Depression in Midlife among 103 WomenModels†HR
	Table 4-3: Multiple Mediation of Associations between Family History and the Onset of Major Depression in Midlife among 103 Women

	4.5 DISCUSSION
	4.6 CONCLUSIONS
	4.7 ACKNOWLEDG MENTS 
	4.8 REFERENCES FOR CHAPTER 4

	5.0  DISCUSSION AND CONCLUSIONS
	5.1 OVERVIEW OF FINDINGS
	5.1.1 Is Family History of Depression Associated with Major Depression in Midlife Women: Study of Women’s Health Across the Nation
	5.1.2 The Role of Family History of Depression and the Menopausal Transition in the Development of Major Depression in Midlife Women
	5.1.3 Major Depression in Midlife Women: Associations with Both Family and Personal Histories of Depression and an Examination of Potential Explanatory Factors

	5.2 STRENGTHS AND LIMITATIONS
	5.3 PUBLIC HEALTH SIGNIFICANCE
	5.4 SUGGESTED FUTURE RESEARCH
	5.5 CONCLUSIONS

	BIBLIOGRAPHY



