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1. Social and economic inequalities in common mental 
disorders are established early in the life course and 
maintained through adulthood, impacting both onset 
and course 


2. Social and economic disadvantage in childhood 
disrupts the development of the stress response 
system, with life-long mental health consequences

2 hypotheses arising from a life course approach 
to inequalities in common mental disorders

Top 10 causes of Years Lost to Disability 
(YLD’s) in 2011, World Health Organization

http://www.who.int/healthinfo/global_burden_disease/estimates_regional/en/index1.html

Rank Broad Cause YLDs (000s) % YLDs YLDs 
per 1 Mental and behavioral disorders 188,194 26.0 2,712

2 Musculoskeletal diseases 102,556 14.2 1,478
3 Neurological and sense organ conditions 93,441 12.9 1,347
4 Infectious diseases (incl. respiratory infections) 59,906 8.3 863
5 Nutritional deficiencies 50,320 6.9 725
6 Respiratory diseases 49,987 6.9 720
7 Injuries 46,282 6.4 667
8 Endocrine, blood, immune disorders, diabetes 32,003 4.4 461
9 Cardiovascular diseases 22,329 3.1 322
10 Genitourinary diseases 21,833 3.0 315

Mental and behavioral disorders that contributed 
to 188,194,419 years lost to disability in 2011

 Mental and behavioral disorders 188,194,419
1  Unipolar depressive disorders 74,930,166
2  Bipolar disorder 12,970,443
3  Schizophrenia 13,094,551
4  Alcohol use disorders 15,689,085
5  Drug use disorders 10,502,166
6  Anxiety disorders 27,005,374
7  Eating disorders 1,984,859
8  Pervasive developmental disorders 15,413,876
9  Childhood behavioural disorders 12,407,967
10  Idiopathic intellectual disability 3,062,349
11  Other mental and behavioural disorders 1,133,583

http://www.who.int/healthinfo/global_burden_disease/estimates_regional/en/index1.html

75%



Why did WHO determine that mental disorders 
are the leading cause of years lost to disability?

•They are common


•They are often chronic


•They often begin in 
childhood


•They have profound 
consequences 

Lifetime risk and age of onset distributions of DSM-IV 
disorders in the National Comorbidity Survey Replication

Kessler, R. C., Berglund, P., Demler, O., Jin, R., Merikangas, K. R., & Walters, E. E. (2005). Lifetime prevalence and age-of-onset distributions of DSM-IV disorders 
in the National Comorbidity Survey Replication. Archives of General Psychiatry, 62(6), 593-602.  PMID: 15939837.

Lifetime prevalence Median Age of Onset
Anxiety disorder 31.5% 11 years
Mood disorder 28.0% 30 years

Impulse control disorder 25.4% 11 years
Substance disorder 16.3% 20 years

Any disorder 50.8% 14 years

The impact of depression on population health

• Suicide


• Non-suicide mortality


• Medical comorbidity


• Social and economic 
functioning


• Spillover effects 

25-50% Population 
Attributable Risk 

Li, Z., Page, A., Martin, G., & Taylor, R. (2011). Attributable risk of psychiatric 
and socio-economic factors for suicide from individual-level, 
population-based studies: A systematic review. Social Science and 
Medicine, 72(4), 608-616. 

Goldney, Robert D., Dal Grande, Eleonora, Fisher, Laura J., & Wilson, David. 
(2003). Population attributable risk of major depression for suicidal 
ideation in a random and representative community sample. Journal of 
Affective Disorders, 74(3), 267-272. 

2-fold increase risk of 
mortality (Stirling County 

Study) 
Murphy, J. M., S. E. Gilman, A. Lesage, N. J. Horton, D. Rasic, N. H. Trinh, B. 
Alamiri, A. M. Sobol, M. Fava and J. W. Smoller (2010). "Time trends in 
mortality associated with depression: findings from the stirling county 
study." Canadian Journal of Psychiatry. Revue Canadienne de Psychiatrie 
55(12): 776-783.

Increased risk of 
behavioral (smoking, 

alcohol dependence) and 
medical conditions 

(stroke, cardiovascular 
disease) 

Glymour, M. M., Maselko, J., Gilman, S. E., Patton, K. K., & Avendano, M. 
(2010). Depressive symptoms predict incident stroke independently of 
memory impairments. Neurology, 75(23), 2063-2070.

Gilman, S.E., & Abraham, H.D. (2001). A longitudinal study of the order of 
onset of alcohol dependence and major depression. Drug & Alcohol 
Dependence, 63(3), 277-286. 

Poole, L., Dickens, C., & Steptoe, A. (2011). The puzzle of depression and 
acute coronary syndrome: reviewing the role of acute inflammation. 
Journal of Psychosomatic Research, 71(2), 61-68. 

Impact of depression on 
job performance, 

macroeconomic costs 
Adler, D. A., McLaughlin, T. J., Rogers, W. H., Chang, H., Lapitsky, L., & 

Lerner, D. (2006). Job performance deficits due to depression. 
American Journal of Psychiatry, 163(9), 1569-1576. 

Druss, B. G., Rosenheck, R. A., & Sledge, W. H. (2000). Health and disability 
costs of depressive illness in a major U.S. corporation. American 
Journal of Psychiatry, 157(8), 1274-1278. 

Impact of one’s own 
depression on 

depression in close 
friends and family 

Rosenquist, J. N., Fowler, J. H., & Christakis, N. A. (2011). Social network 
determinants of depression. Molecular Psychiatry, 16(3), 273-281.

Major Depressive Episode according to the Diagnostic and Statistical Manual 

A. Five (or more) of the following symptoms have been present during the same 2-week period and represent a change from 
previous functioning; at least one of the symptoms is either (1) depressed mood or (2) loss of interest or pleasure. 
 
(1) depressed mood most of the day, nearly every day, as indicated by either subjective report (e.g., feels sad or empty) or observation 
made by others (e.g., appears tearful). Note: In children and adolescents, can be irritable mood. 
 
(2) markedly diminished interest or pleasure in all, or almost all, activities most of the day, nearly every day (as indicated by either 
subjective account or observation made by others)  
 
(3) significant weight loss when not dieting or weight gain (e.g., a change of more than 5% of body weight in a month), or 
decrease or increase in appetite nearly every day. Note: In children, consider failure to make expected weight gains. 
 
(4) insomnia or hypersomnia nearly every day 
 
(5) psychomotor agitation or retardation nearly every day (observable by others, not merely subjective feelings of restlessness or 
being slowed down)  
 
(6) fatigue or loss of energy nearly every day 
 
(7) feelings of worthlessness or excessive or inappropriate guilt (which may be delusional) nearly every day (not merely self-reproach 
or guilt about being sick)  
 
(8) diminished ability to think or concentrate, or indecisiveness, nearly every day (either by subjective account or as observed by 
others) 
 
(9) recurrent thoughts of death (not just fear of dying), recurrent suicidal ideation without a specific plan, or a suicide attempt or a 
specific plan for committing suicide 
 
C. The symptoms cause clinically significant distress or impairment in social, occupational, or other important areas of functioning. 
 
D. The symptoms are not due to the direct physiological effects of a substance  
 
E. The symptoms are not better accounted for by Bereavement



“When I was first aware that I had been laid low by 
the disease, I felt a need, among other things, to 
register a protest against the word “depression.” 
Depression, most people know, used to be termed 
“melancholia.” Melancholia would still to be a far 
more apt and evocative word for the blacker forms of 
the disorder, but it was usurped by a noun with a 
bland tonality... used indifferently to describe an 
economic decline... a true wimp of a word for such a 
major illness.” 

William Styron, Darkness Visible

Historical overview of inequalities in mental disorders:  
establishing the foundations of community-based psychiatric 
epidemiology

Independent Pauper

Insane 1,110 1,522

Population 1,102,551 23,125

Ratio 0.10% 6.58%

Relative Risk=65.1

Hypothesis: The positions which 
individuals occupy in the class structure 
of the community are related 
significantly to the prevalence of treated 
mental disorders.

Among those whom the world calls poor, 
there is less vital force, a lower tone of life, 
more ill health, more weakness, more 
early death, a diminished longevity. 

Some, perhaps many, lunatics, by their 
disease lose their power of self-
sustenance, and are thereby removed 
from the independent to the pauper class.

The challenge of adult-only studies: 
Inequalities in mental disorders pre-“life course”

Pre “life course” era, 
could epidemiologic 
studies in psychiatry 
identify causal risk 

factors?
Percent of adult psychiatric 

cases with a psychiatric disorder 
prior to age 18: 73.9% (Kim-Cohen et al., 2003)

1992

1965

A life course approach to disease causation

Gilman, S. E., & Daniel, J. (2013). The role of the social environment over the life course in the etiology of psychiatric disorders. In K. C. Koenen, S. Rudenstine, E. 
Susser & S. Galea (Eds.), A Life Course Approach to Mental Disorders (pp. 215-226). New York: Oxford University Press.


Gilman, S. E., Carliner, H., & Cohen, A. (2013). The social determinants of depression in older adulthood. In L. H., S. M. & C. F. Reynolds (Eds.), Late-Life Mood 
Disorders (pp. 164-176): Oxford University Press.



1. Social and economic inequalities in common mental 
disorders are established early in the life course and 
maintained through adulthood, impacting both onset and 
course 


2. Social and economic disadvantage in childhood disrupts 
the development of the stress response system, with life-
long mental health consequences

2 hypotheses arising from a life course approach 
to inequalities in common mental disorders

New England Family Study

National Epidemiologic Survey on Alcohol and Related 
Conditions (NESARC) [NIAAA sponsored]

1970%1960% 1980% 1990% 2000% 2009%

Collabora/ve%
Perinatal%
Project%

Enrollment,%
1959<1966%

CPP%Follow<Up,%
1959<1974%

N=17,921%Offspring%

N=15,791%at%1<Yr%

Adult%Follow<
Up,%n=1,625%
ages%34<47%
(39.1)%

Adult%Follow<
Up,%n=692,%
ages%17<27%
(22.6)%

Adult%Follow<
Up,%n=720,%
ages%30<39%
(33.6)%

3rd%Genera/on%
cohort,%n=564%

2001-2002 2004-2005
National household probability 
sample of US adults>18 years, 
n=43,093

3-Year follow-up; 39,959 eligible for 
follow-up, 34,653 interviews 
completed (86.7%)

Social and economic conditions of childhood confer 
long-lasting vulnerability to depressive illness

Gilman, S. E., Kawachi, I., Fitzmaurice, G. M., & Buka, S. L. (2002). Socioeconomic status in childhood and the lifetime risk of major depression. International 
Journal of Epidemiology, 31(2), 359-367. 

Elevated lifetime odds 
of depression

Elevated odds of early 
onset depression

Manual Parental 
Occupation 1.8 (1.1-2.9)

Parental divorce, high 
conflict 3.5 (1.9-6.3) 2.4 (1.5-3.9)

Residential Instability 1.4 (1.1-1.8) 2.6 (1.6-4.4)

Gilman, S. E., Kawachi, I., Fitzmaurice, G. M., & Buka, S. L. (2003). Family disruption in childhood and risk of adult depression. Am J Psychiatry, 160(5), 939-946. 

New England Family Study, n~1200 children followed to age 29

Social and economic conditions of childhood and the onset 
of childhood internalizing and externalizing disorders

Internalizing
OR (CI)

Externalizing
OR (CI)

Food Insecurity 1.5 (1.1-1.9) 2.0 (1.2-3.4)

Home + Neighborhood 
Violence

Depression: 
2.4 (1.5-4.1)

Anxiety:
2.9 (1.7-4.9)

Family Conflict
Substance Disorder:

1.6 (1.2-2.2)
*Females

Slopen, N., Fitzmaurice, G., Williams, D. R., & Gilman, S. E. (2010). Poverty, food insecurity, and the behavior for childhood internalizing and externalizing disorders. Journal of the American 
Academy of Child and Adolescent Psychiatry, 49(5), 444-452.

Slopen, N., Fitzmaurice, G. M., Williams, D. R., & Gilman, S. E. (2012). Common patterns of violence experiences and depression and anxiety among adolescents. Social Psychiatry and 
Psychiatric Epidemiology, 47(10), 1591-1605.

Skeer, M., McCormick, M. C., Normand, S.-L. T., Buka, S. L., & Gilman, S. E. (2009). A prospective study of familial conflict, psychological stress, and the development of substance use 
disorders in adolescence. Drug and Alcohol Dependence, 104(1-2), 65-72. 

Skeer, M. R., McCormick, M. C., Normand, S. L., Mimiaga, M. J., Buka, S. L., & Gilman, S. E. (2011). Gender differences in the association between family conflict and adolescent substance 
use disorders. Journal of Adolescent Health, 49(2), 187-192. 

Project on Human Development in Chicago Neighborhoods, 
n~2000 children ages 4-18 followed for 8 years



Social and economic conditions of 
childhood and the onset of bipolar disorder

Risks for a first onset manic episode during the study’s 3-
year follow-up period (1.9% of the sample, n=631 cases)

Model for childhood 
adversities alone

Model for childhood 
adversities, 

controlling for adult 
stressors

OR (CI) OR (CI)
Physical abuse 2.7 (1.2-3.6) 2.2 (1.7, 2.9)
Sexual abuse 2.7 (2.0-3.6) 2.1 (1.6-2.8)

Economic disadvantage 1.5 (1.2-1.9) 1.3 (1.0-1.6)

National Epidemiologic Survey on Alcohol and Related Conditions, n=33,375

Gilman, S. E., Ni, M. Y., Dunn, E. C., Breslau, J., McLaughlin, K. A., Smoller, J. W., & Perlis, R. H. (2014). Contributions of the social environment to first-onset and 
recurrent mania. Molecular Psychiatry.  PMID: 24751965.

Social and economic conditions of childhood confer 
vulnerability to tobacco use over the life course

Smoking 
onset

Transition to 
regular 

smoking

Smoking 
cessation

OR (CI) OR (CI) OR (CI)

Manual 
Parental 

Occupation

1.7 
(1.3-2.2)

1.9 
(1.4-2.7)

0.4 
(0.3-07)

Income below 
the Poverty 

Line

1.5 
(1.2-1.8)

1.5 
(1.2-1.9)

0.5 
(0.4-0.8)

Gilman, S. E., Abrams, D. B., & Buka, S. L. (2003). Socioeconomic status over the life course and stages of cigarette use: initiation, regular use, and cessation. 
Journal of Epidemiology and Community Health, 57(10), 802-808. 

New England Family Study, n=657 
children followed to age 34

Social and economic conditions of childhood 
and the course of depressive illness

Elevated Risk of 
Recurrent 

Depressive 
Episodes

Reduced Likelihood 
of Remission from 

Depression

OR (CI) OR (CI)

Manual Parental Occupation 1.6 (1.1-2.3)

Parental divorce, high conflict 0.6 (0.4-0.9)

Gilman, S. E., Kawachi, I., Fitzmaurice, G. M., & Buka, L. (2003). Socio-economic status, family disruption and residential stability in childhood: relation to 
onset, recurrence and remission of major depression.

New England Family Study, n~1200 children followed to age 29

Social and economic conditions of childhood 
and the course of depressive illness

National Epidemiologic Survey on Alcohol and Related Conditions, n=6,214 
lifetime cases of major depression

Gilman, S. E., Dupuy, J. M., & Perlis, R. H. (2012). Risks for the transition from major depressive disorder to bipolar disorder in the National Epidemiologic Survey 
on Alcohol and Related Conditions. Journal of Clinical Psychiatry, 73(6), 829-836. 

Childhood adversities 
alone

Childhood adversities, 
controlling for adult 

stressors

OR (CI) OR (CI)

Physical abuse 1.3 (1.1-1.4) 1.3 (1.1-1.4)

Sexual abuse 1.1 (1.0-1.1) 1.1 (1.0-1.1)

Economic disadvantage 1.0 (0.7-1.5) 1.0 (0.7-1.4)

Risks for the transition to bipolar disorder after experiencing 
a major depressive episode



Is it all over in childhood?

No, environments persist from childhood to adulthood, and 
adult environments contribute independently to the risk and 
persistence of disorders

Exposure to stressful life events and the risk 
of major depression over a 3-year period

Slopen, N., Williams, D. R., Fitzmaurice, G. M., & Gilman, S. E. (2011). Sex, stressful life events, and adult onset depression and alcohol dependence: are men and women equally 
vulnerable? Soc Sci Med, 73(4), 615-622.

National Epidemiologic Survey on Alcohol and Related 
Conditions, n=32,744 adults followed over 3 years

Social and economic conditions of adulthood 
impact the recurrence of mental disorders

Depressive 
episode

Suicide 
ideation 
among 
MDD 
cases

Generalized 
anxiety 
disorder

Alcohol 
dependence

Substance 
dependence

Manic 
episode

OR (CI) OR (CI) OR (CI) OR (CI) OR (CI) OR (CI)

1.6 
(1.3-1.9)

2.0 
(1.4-3.0)

1.5
 (1.1-1.9)

1.3 
(1.1-1.6)

1.1 
(1.0-1.2)

2.9
 (1.3-6.9)

National Epidemiologic Survey on Alcohol and Related Conditions, 
psychiatric cases followed for 3 years

Gilman, S. E., Trinh, N. H., Smoller, J. W., Fava, M., Murphy, J. M., & Breslau, J. (2013). Psychosocial stressors and the prognosis of major depression: a test of 
Axis IV. Psychological Medicine, 43(2), 303-316. 


Gilman, S. E., Ni, M. Y., Dunn, E. C., Breslau, J., McLaughlin, K. A., Smoller, J. W., & Perlis, R. H. (2014). Contributions of the social environment to first-onset and 
recurrent mania. Molecular Psychiatry.  PMID: 24751965.


Increased odds of recurrent episodes among psychiatric 
cases experiencing financial and interpersonal instability 

Evidence for hypothesis #1

• Early life adversity, in the domains of socioeconomic 
disadvantage, family instability, and abuse are associated 
with a significantly increased risk for the development of 
common mental disorders


• This increased risk carries over to the prognosis of mental 
disorders, measured in terms of chronicity, persistence, 
and recurrence


• Environments in adulthood further compound risk



1. Social and economic inequalities in common mental 
disorders are established early in the life course and 
maintained through adulthood, impacting both onset and 
course


2. Social and economic disadvantage in childhood disrupts 
the development of the stress response system, with life-
long mental health consequences

2 hypotheses arising from a life course approach 
to inequalities in common mental disorders

Stress exposure alone cannot explain 
depression

Death of a loved one

Illness of a loved one

Residential change

Job problems

Separated or divorced

Serious interpersonal problem

Financial crisis

Problems with the law

0 25 50 75 100

83.36

79

76.48

79.9

86.24

85.69

87.55

88.67

82.88

76.37

72.6

75.54

86.81

86.08

88.88

92.8

Cross-sect. Prospective

Percent depression-free after exposure to stressful life events, U.S. NESARC

Even extreme stress cannot fully explain the 
occurrence of depression

Survivor of Haiti earthquate (Cerda et al.)

Exposure to hurricane Ike (Tracy et al.)

Exposure to Wenchuan earthquate (Fan et al.)

3+ traumatic events, M (McCutcheon et al.)

3+ traumatic events, F (McCutcheon et al.)

Deployed >6 months OEF/OIF (Shen et al.)

0 25 50 75 100

94.6

42.1

67

75.5

95.1

71.2

Percent depression-free after exposure to extreme stress
Evidence for the involvement of the stress-
response system in the etiology of mood 
disorders



The impact of childhood adversity on the 
stress-response system: sensitization effects

0

McLaughlin KA, Conron KJ, Koenen KC, Gilman SE. Childhood adversity, adult stressful life events, and risk of past-year psychiatric disorder: a test of the stress 
sensitization hypothesis in a population-based sample of adults. Psychol Med. 2010;40(10):1647-58.

1-2

3

Major Depression

# Childhood Adversities

The impact of childhood adversity on the 
stress-response system: sensitization effects

0

McLaughlin KA, Conron KJ, Koenen KC, Gilman SE. Childhood adversity, adult stressful life events, and risk of past-year psychiatric disorder: a test of the stress 
sensitization hypothesis in a population-based sample of adults. Psychol Med. 2010;40(10):1647-58.

1-2

3

Major Depression

# Childhood Adversities

The impact of childhood adversity on the 
stress-response system: sensitization effects

0

McLaughlin KA, Conron KJ, Koenen KC, Gilman SE. Childhood adversity, adult stressful life events, and risk of past-year psychiatric disorder: a test of the stress 
sensitization hypothesis in a population-based sample of adults. Psychol Med. 2010;40(10):1647-58.

1-2

3+

Major Depression

# Childhood Adversities

The impact of childhood adversity on the 
stress-response system: sensitization effects

0

McLaughlin KA, Conron KJ, Koenen KC, Gilman SE. Childhood adversity, adult stressful life events, and risk of past-year psychiatric disorder: a test of the stress 
sensitization hypothesis in a population-based sample of adults. Psychol Med. 2010;40(10):1647-58.

1-2

3+

# Childhood Adversities

Major Depression Bipolar Disorder
Gilman, S. E., Ni, M. Y., Dunn, E. C., Breslau, J., McLaughlin, K. A., Smoller, J. W., & Perlis, R. H. Contributions of the social environment to first-onset and recurrent 

mania. Molecular Psychiatry. 
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Evidence for the involvement of the stress-
response system in the etiology of mood 
disorders

Investigation of a “prenatal stress” model of depression

“Prenatal stress” and the development of the 
fetal hypothalamic-pituitary-adrenal (HPA) axis

• Exposure to the Dutch Hunger 
Winter (1944-1945) and offspring’s 
risk of hospitalization for depression


• Exposure to the A2/Singapore 
influenza epidemic during 
pregnancy and the risk of 
offspring’s adult depression


• Exposure to the Tangshan, China, 
earthquake during pregnancy and 
offspring’s severe depression at age 
18

Malnutrition, leading to fetal 
growth restriction, metabolic 
changes 

Infection, leading to 
inflammation, and immune 
dysregulation in the 
developing brain (Burd et al., Am J 
Repr Immunology)

Prenatal stress, leading to 
increased maternal stress 
hormones, altering fetal 
brain development (Khashan et al., 
J Psych Res)

Huang, L. T. (2011). "The link between perinatal glucocorticoids exposure and psychiatric disorders." Pediatr Res 69(5 Pt 2): 19R-25R.
Reynolds, R. M. (2013). "Glucocorticoid excess and the developmental origins of disease: two decades of testing the hypothesis--2012 Curt Richter Award 

Winner." Psychoneuroendocrinology 38(1): 1-11.

The fetal origins of depression in the New 
England Family Study

Prenatal      Birth  

Maternal immune 
functioning 

Immune markers, 3rd 
trimester: IL-1β, IL-6, 

1 to 7 Years 40 Years

Socioeconomic 
disadvantage

Major depression 
SCID, CIDI 

diagnostic interviews 
for DSM-IV

Neurodevelopment

Impact of socioeconomic disadvantage during pregnancy on 
maternal immune function and offspring neurodevelopment 

during infancy through early childhood

New England Family Study, n=1,296 pregnancies with prenatal serum obtained 3rd trimester
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The fetal origins of depression in the New 
England Family Study

Prenatal      Birth  

Immune markers, 3rd 
trimester: IL-1β, IL-6, 

IL-10, IL-8, TNF-α

1 to 7 Years 40 Years

Socioeconomic 
disadvantage

Major depression 
SCID, CIDI 

diagnostic interviews 
for DSM-IV

Neurodevelopment

Impact of socioeconomic disadvantage during pregnancy on 
maternal immune function and offspring neurodevelopment 

during infancy through early childhood

Are the effects of maternal environment and 
immune activity transmitted to the developing fetus?

Neurologic abnormalities at 4 
months

Neurologic abnormalities at 
1 year

OR (CI) OR (CI)
Socioeconomic disadvantage

High vs. Low 3.09 (1.83, 5.19) 1.56 (0.80, 3.02)
Medium vs. Low 2.10 (1.47, 3.00) 1.66 (1.13, 2.44)

IL-8 Quintile
1st vs. 5th 7.67 (4.05, 14.49) 2.92 (1.46, 5.87)
2nd vs. 5th 5.25 (2.76, 10.01) 2.96 (1.50, 5.84)
3rd vs. 5th 3.09 (1.55, 6.18) 2.90 (1.44, 5.84)
4th vs. 5th 1.95 (0.96, 3.96) 1.52 (0.72, 3.24)

Natural indirect effect of socioeconomic disadvantage on offspring neurologic 
abnormalities via IL-8

High vs. Low 1.36 (1.20, 1.53) 1.22 (1.07, 1.37)
Medium vs. Low 1.17 (1.08, 1.26) 1.10 (1.03, 1.17)

The fetal origins of depression in the New 
England Family Study

Prenatal      Birth  

Immune markers, 3rd 
trimester: IL-1β, IL-6, 

IL-10, IL-8, TNF-α

1 to 7 Years 40 Years

Socioeconomic 
disadvantage

Major depression 
SCID, CIDI 

diagnostic interviews 
for DSM-IV

Neurodevelopment

Prenatal immune programming of offspring, sex-
dependent risk of major depression

The fetal origins of depression in the New 
England Family Study

OR (CI), males OR (CI), females
Quintile of Pro:Anti-Inflammatory Cytokines (TNF-α : IL-10) in 3rd Trimester 
Maternal Serum

1st Reference Reference
2nd 1.41 (0.75, 2.67) 0.54 (0.34, 0.86)
3rd 1.27 (0.68, 2.39) 0.59 (0.37, 0.95)
4th 1.20 (0.64, 2.25) 0.84 (0.53, 1.33)
5th 1.86 (1.02, 3.39) 0.51 (0.32, 0.81)

New England Family Study, n=1,150 (sex*cytokine interaction, p=0.008)

Association between maternal immune activity mid-
gestation and offspring’s risk of major depression



Evidence for hypothesis #2

• Early life adversity has “stress sensitizing effects” on 
depression 


• Socioeconomic disadvantage suppresses maternal immune 
functioning during pregnancy


• Both socioeconomic disadvantage, and maternal immune 
activity, significantly impact offspring neurologic development


• Maternal immune activity mid-gestation is associated with the 
risk of major depression in offspring, in a sex-dependent 
fashion

A developmental pathological stress response 
model of depression

Maternal intrauterine 
disruptions during 2nd 

& 3rd trimester  
(HPA, Immune)

Adverse 
environment 

during 
pregnancy

Altered fetal HPA, HPG 
circuitry, fetal brain 

development

Altered adult stress 
response (HPA) 

circuitry

Altered adult HPA/HPG 
hormones

Risk for 
depression

Adverse 
environment 

during 
childhood

Adult stress 
exposures

Stress exposure pathway

Stress-response circuitry pathway

Stress diathesis  
pathway

Unresolved questions and future directions

• Mechanisms of social inequalities: towards 
etiologic pathways 

• Biomarker epidemiology presents huge challenges! 
(To understand their inter-relationships between them, 
normative references, measurement error properties, 
and of course the possibility of chance findings)


• The challenges of causal inference in regards to 
prenatal exposures are well understood, but 
overcoming them (especially with respect to 
biomarkers) is a really big deal! (Remember, prenatal 
exposure are almost always proxies for fetal 
exposure.)  


• Understanding sex-dependent developmental 
pathways

• Reversibility and life 
course pathways 

• Can the effects of 
early life 
disadvantage be 
overcome or 
mitigated?
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1. Social and economic inequalities in common mental 
disorders are established early in the life course and 
maintained through adulthood, impacting both onset and 
course


2. Social and economic disadvantage in childhood disrupts 
the development of the stress response system, with life-
long mental health consequences

2 hypotheses arising from a life course approach 
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