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Causes of Depression
Using the Virginia Twin Registry, researchers have shown that the initial episode of depression 
has a stronger relationship with environmental factors than later episodes (Kendler, Thornton, & 
Gardner, 2000). Thus, major life stress such as loss of a close relationship is highly associated with 
the development of depression. Individuals with depression are 2.5 to 10 times more likely to 
have experienced a recent major life event than nondepressive individuals (Slavich, O’Donovan, 
Epel, & Kemeny, 2010).

A distinction is made between short-term, brief stress that has a motivational effect and long-
term, chronic stress that leads to depression (Lemos et al., 2012). (Stress and trauma are discussed 
in greater detail in Chapter 7.) The pathway from chronic stress to depression includes a reduc-
tion in size of the brain regions that regulate mood and cognition, such as the prefrontal cortex 
(PFC) and the hippocampus (Schmaal et al., 2015). Animals under chronic stress also show fewer 
synapses in these areas (Duman & Aghajanian, 2012). Figure 6.2 shows the effects of chronic 
stress over 7 days on dendrite length and branching. Notice the difference between the neurons of 
the animal that was not stressed and the one that was.

Studies with animals show that short-term stress activates the corticotropin-releasing factor 
(CRF), which acts in the nucleus accumbens to release dopamine. In healthy organisms, includ-
ing humans, the nucleus accumbens is involved in signaling acts of pleasure. In short-term stress, 
the nucleus accumbens also facilitates motivational factors and social bonding. Julia Lemos and 
her colleagues (2012) subjected mice to long-term stress. Following long-term stress, CRF no 
longer produced dopamine release associated with pleasure but rather contributed to a negative 
state. Further, this state lasted for more than 90 days, and included nonreactions to acute stress. 
These researchers suggest that chronic stress acts like a switch that reduces positive motivational 
responses to aversive ones in the nucleus accumbens. This switch from active coping to lack of 
motivation may lie at the basis of the development of depression.

An intriguing question is whether genetic factors make some individuals more reactive to 
environmental stresses. Environmental stress produces and releases cortisol in the adrenal cor-
tex. Cortisol is a glucocorticoid hormone. More cortisol is produced in response to stress by those 
with a depressive disorder. In fact, some individuals with depression show elevated levels of cor-
tisol throughout the day, even without acute stress. Further, a link has been established between 
gene coding for these stress responses and depression (Liu et al., 2006).

Epigenetic factors (described in Chapter 2) such as DNA methylation may also be part of a 
pathway from stress to depression. One study examined Finnish nurses who had worked in a 
high-stress or low-stress ward for the past 3 years (Alasaari et al., 2012). The nurses who worked 
on a high-stress ward had Beck Depression Inventory scores that were twice that of those on the 

low-stress wards. They also showed 
lower methylation levels at a location 
that would reduce synaptic serotonin. 
This, in turn, would result in depressed 
mood.

A further set of studies that show 
the complex nature of the development 
of depression deals with the intergen-
erational transmission of depression 
(see Hammen, 2009, for an overview). 
These studies focus on the manner in 
which having one or more parents who 
are depressed leads to a child becoming 
depressed. If one’s parent was depressed, 
it would change the nature of the emo-
tional and social interactions during 

cortisol: a hormone that is 
released in response to stress

intergenerational transmission 
of depression: the concept that 
depression in an individual is 
influenced by having one or more 
parents who are depressed

FIGURE 6.2 Can Stress Affect How the Brain Grows?
The figure shows shorter dendrite length and less branching in the neurons of mice 
who were restrained (~30 minutes per day, 7 days) compared to those who were not.

Source: From Ronald S. Duman & George K. Aghajanian, “Synaptic Dysfunction in 
Depression: Potential Therapeutic Targets,” Science, 5 October 2012, 68–72. Reprinted 
with permission from AAAS.




