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Abstract

Psychosocial factors are an important contributor to the aetiology of unipolar depression. This paper re-
views the evidence for the contribution of different psychosocial factors and provides an overview of the
proposed neurobiological mechanisms underlying the link between psychosocial factors and depression.
Implicated psychosocial factors fall into three interrelated groups: life events, socioeconomic status and
social support. The life events most strongly linked with depression are bereavement, childhood maltreat-
ment and disability or medical iliness. Others include refugee status, workplace stressors and obesity.
Studies linking low socioeconomic status with depression are conflicting. There is strong evidence for an
association between lack of social support and depression. Multiple neurobiological mechanisms link-
ing psychosocial factors to depression have been suggested but evidence remains limited. The current
evidence points to increased activity in the hypothalamic-pituitary axis, epigenetic modifications of key
genes and inflammatory processes, but other mechanisms being explored include reduced monoamine
concentration, and structural changes to the limbic system, prefrontal cortex, cingulate cortex and hip-
pocampus. There is overlap between these mechanisms.

Introduction

Psychosocial factors contribute significantly to the aetiology of unipolar depression, with the estimated
heritability accounting for only 37% of disease occurrence (1). The psychosocial factors which have been
implicated in the aetiology of unipolar depression fall into three interrelated groups: life events, socioec-
onomic status and social support. The neurobiological mechanism by which these factors lead to depres-
sion is poorly understood but is the subject of ongoing research.

Life events

Negative life events, or life stressors, are among the most studied risk factors for unipolar depression. The
relevance of a life event to the risk of depression may depend on a number of characteristics, including its
perceived undesirability, the extent to which the individual has control over it, its magnitude, the degree
to which it is life threatening and its duration (2). The strength of association of many life events or stress-
ors with depression varies according to age, with stronger associations found in the age groups in which
the usual occurrence of a given stressor is lowest and therefore least expected (3).

Strong evidence exists for the role of bereavement (4, 5), disability or medical illness (6), and childhood
maltreatment (7) in the aetiology of depression. A meta-analysis of 20 prospective cohort studies on risk
factors for depression in the elderly found an odds ratio of 3.3 for bereavement, 2.5 for disability, and 1.8
- 2.1 for medical illness (8). A meta-analysis of eight cohort studies investigating the relationship between
maltreatment in childhood and depression reported an odds ratio of 2.03 (7).

The relationship between bereavement and depression appears to be one of the most significant. In part,
this may be attributable to the overlapping presentations of normal grief and depression. Factors associ-
ated with depression, rather than normal grief, include the individual’s coping mechanisms, a traumatic
or unexpected death, and the extent to which the bereavement results in social isolation (9).

Another implicated life stressor is refugee status. A meta-analysis of 35 population-based cross-sectional
studies found a depression prevalence of 44% among refugees (10). A more recent cross-sectional study




of depression among Syrian refugees in a Turkish refugee camp reported a prevalence of 37% (11).
Workplace stressors may also play a role in the aetiology of depression. A systematic review of 16 pro-
spective cohort studies investigating the relationship between job-related psychosocial factors and
depression indicated that exposure to perceived psychosocial stressors at work is related to an increased
risk of depression (12). The factor for which the relationship was strongest was job strain, which was
defined as a combination of high work demands and low level of control. A cross-sectional study of 1169
people in three European countries suggested that an effort-reward imbalance at work is associated with
depression (13).

Obesity is another proposed factor in the aetiology of depression, particularly among adolescents and
also persons up to 50 years of age (3). A meta-analysis of 15 longitudinal cohort studies found an associ-
ation between obesity and depression; obesity increased the risk of depression with an odds ratio of 1.55
and depression was predictive of the development of obesity (14).

Socioeconomic status

Low socioeconomic status has been associated with depression, and it may also be related to poorer
access to health and mental health services, increased exposure to negative life events, and fewer social
support factors (15). A prospective cohort study of 9193 individuals indicated that low socioeconomic
status was associated with increased rates of depressive symptoms in all age groups. Indicators of low
standards of living showed the strongest associations, with odds ratios reported for depression at age 18
ranging from 1.20 for manual social class to 1.74 for material hardship (16). In another prospective cohort
study investigating the risk factors for first-onset unipolar depression in 3170 individuals, the effects of
poverty were reduced when controlling for the degree of social isolation, suggesting that the effect of
socioeconomic status on depression may be mediated through social support factors (17). However, a
systematic review of 25 primarily cross-sectional studies investigating the risk factors for chronic depres-
sion concluded that the influence of socioeconomic status was inconsistent (18). Another systematic
review of 71 cross-sectional and longitudinal studies on risk factors for depression in the elderly similarly
found that the relationship between low education level or low income and depression was inconsistent
(19). In short, the evidence for the role of socioeconomic status remains inconclusive.

Social support

A lack of social support and, in particular, a lack of relationships that provide emotional support, have
been implicated in the aetiology of depression. This may be because social support both directly enhanc-
es psychological well-being and reduces or buffers the negative impact of the life stressors described
above (2). A systematic review of 25 primarily cross-sectional studies investigating risk factors for chronic
depression found that low social support, negative social interaction and low social integration were all
linked to chronic depression (18). A systematic review of 71 cross-sectional and longitudinal studies on
risk factors for depression in the elderly found associations with both quantitative and qualitative aspects
of social networks, including low contact frequency, smaller network size, being unmarried and having a
lack of social support (19).

Mechanisms

Identifying the neurobiological processes that underlie the association between psychosocial factors and
depression may reveal pathways through which the risk for depression can be mitigated. Proposed mech-
anisms are summarised below.

Increased hypothalamic-pituitary-adrenal (HPA) axis activity

Increased HPA axis activity has been implicated as a link between psychosocial factors and depression.
Early life stress, such as prolonged maternal separation, has been shown to be associated with an in-

creased risk of depression in mice (20). Mice exposed to maternal deprivation had marked increases in
stress-induced corticosteroid secretion with increased depressive symptoms and memory deficits (21).

It is hypothesised that early stress causes hypersensitivity to glucocorticosteroids, an effect that per-
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sists into adulthood (22). A sensitisation effect has been described in the literature, whereby individuals
require less stress to set off certain behaviours with time, making them more prone to depressive symp-
toms. This effect was observed in a study (female twin pairs n = 292, non-twin sisters n = 46) which found
that childhood adversity and negative life events in adulthood increased negative affect to daily stressors
(23).

Epigenetic modification of key genes

Recent studies have proposed a role for the epigenetic modification of certain gene regulatory regions in
the neurobiology of depression. One review of 25 papers (6 animal studies, 19 human studies) examined
the relationship between DNA methylation and stress in the context of depression. The effect of chronic
stress was predominantly investigated through animal studies focusing on genes related to the HPA axis.
Many of these studies drew the conclusion that stress-related DNA methylation resulted in increased
production of corticotrophin-releasing factor (CRF), adrenocorticotrophic hormone and glucocorticoids.
Thus, epigenetic changes could help to explain the link between increased HPA activity and depression
described in the previous section. Potential epigenetic targets included the CRF gene and the glucocor-
ticoid receptor NR3C1. Those studies focusing on the association between depression and DNA methyl-
ation were mainly human studies concentrating on neurotransmission. Important genes included those
involved in serotonergic transmission (SLC6A4) and brain-derived neurotrophic factor (BDNF) (24). The
role of decreased serotonergic neurotransmission in the aetiology of depression is well recognised. A sys-
tematic review of 19 studies found an association between SLC6A4 methylation and exposure to various
negative life events in children aged under 18 years (25). A prospective cohort study of 132 adolescents
(26) demonstrated that adolescents with a lower socioeconomic status displayed increased methylation
of the SLC6A4 promoter gene (p=0.02). This methylation was able to predict increased threat-related
amygdala activity in all groups and, in those with a positive family history of depression, predicted the
manifestation of depression in later life (p=0.02). It may be that a positive family history exposes adoles-
cents to a higher degree of life adversity, accounting for the significance in this subset. A second prospec-
tive cohort study of 338 African American adolescents had similar findings, showing that poorer socio-
economic status was significantly correlated with increased methylation of the SLC6A4 promoter. The
strength of the correlation varied between sexes, between multiple CpG methylation sites, and between
short and long serotonin transporter gene alleles (27). This may suggest that the association is complex
and affected by gene-environment interactions.

Animal studies have shown increased methylation of the promoter of the nuclear receptor NR3C1 in the
adrenal and pituitary glands (29), and demethylation of the CRF promoter in the paraventricular nucleus
in rats exposed to stress (30). Resultant decreased expression of glucocorticoid receptors in the hypo-
thalamus causes reduced negative feedback along the HPA axis and hence increased activity. This may
explain the reported hypercortisolaemia in severe depression (31).

BDNF is a neurotrophin involved in neuronal growth and plasticity. Stress has been shown to cause
histone methylation of promoters of the BDNF gene, reducing BDNF protein expression, which has been
associated with depression.

Inflammatory processes

There is a body of evidence supporting the role of inflammatory mechanisms in the aetiology of depres-
sion (32). Furthermore, the role of inflammation has been implicated as a mediator between psychosocial
factors and depression (33).

A prospective cohort study of 1000 patients demonstrated co-occurrence of depression and elevated
levels of C-reactive protein (CRP) in those with a history of childhood maltreatment (34). In another pro-
spective cohort study of 147 adolescent females, in those subjects exposed to childhood adversity the
development of depression was accompanied by increases in CRP and interleukin-6 (35).

Other mechanisms

Structural changes have been described in studies of chronic stress (36) and childhood maltreatment (37),




with induction of degeneration of hippocampal neurons.

Roles for cholecystokinin (38), tachykinins (39), and spinophilin, synaptophysin and myelin basic protein
(40) have been proposed in the neurobiology of depression, but only in single studies. Further studies are
needed before any strong conclusions can be drawn.

Psychosocial factors have been proposed to impact gene expression through miRNA regulation (41, 42);
however, further studies are also necessary to characterise this association.

Conclusion

Numerous psychosocial factors are implicated in the aetiology of depression. The mechanisms by which
these contribute to the disease process, whilst still not elucidated fully, overlap, so that more than one
mechanism may be involved in the action of each of the factors. This suggests that the manipulation of
each of these factors could be of benefit in the overall treatment of depression.
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