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Introduction
Depression is a complicated mental illness that affects more 
than 6.7% of American adults [1-5]. High depression rates 
have increased research on effective treatments [5-7]. A Major 
Depressive Disorder (MDD) diagnosis is based on presentation 
of 5 or more symptoms, including: (1) Depressed mood for 
most of the day and nearly every day, (2) Diminished interest 
or pleasure in activities, (3) Significant weight fluctuations, (4) 
Insomnia, and (5) Feelings of worthlessness [8]. In most people, 
depression can be triggered by stressful events such as death, 
job loss, or divorce, in addition to poor diet, exercise, and sleep 
or biologically caused imbalances in neurotransmitters [5]. 
Although psychologically healthy people are able to recover 
from a depressive episode, others develop a prolonged condition 
called dysthymia or Persistent Depressive Disorder (PDD). This 
disorder is characterised by the symptoms above lasting more 
than 2 years for adults and more than 1 year for children [8]. 

Researchers have formed a consensus that depression rates have 
increased significantly over time [6,7,9]. Depression was first 
studied in the 1900s; however, many problems, including recall 
bias and inconsistent findings, plagued preliminary research [9]. 
Discrepancies in how the condition was diagnosed throughout 
history also caused problems in comparing and interpreting data. 
For this reason, at best we can only estimate depression rates in 
the past, but there is evidence that over the last 40 years these 
rates have increased [6,7,9]. One study found that prevalence of 

depression in American adults increased from 3.33% to 7.06% 
between 1991–92 and 2001–02 [9]. Other research has also 
discovered an increase in suicide rates between 1999 and 2013, 
linked to mental health problems [7]. Because of these rising 
statistics, psychologists have aggressively pursued causes and 
treatments.

Current treatments for MDD and dysthymia include medication 
and psychotherapies such as Cognitive Behavioural Therapies 
(CBT) [10]. Although CBT has been employed extensively in the 
past, recent research has determined that the successfulness 
of the therapy declines after time [11]. The usefulness of 
medications such as selective Serotonin Reuptake Inhibitors 
(SSRIs) has also been recently questioned. In studies conducted 
where both an SSRI and a placebo were administered to patients, 
differences in effectiveness were not extremely significant [12]. 
Therefore, further research towards an efficacious treatment of 
depressive symptoms is necessary.

Links between Cognitive Control and 
Depression
Recent investigations have studied the genetic and physical 
make-up of the brain which has resulted in a better understanding 
of executive function—the ability to process and organise 
information [1,3,13]. Executive function encompasses mental 
processes that include working memory, emotion identification, 
and planning, as well as cognitive control processes such as 
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decreased emotional control. The significance of the results is 
that executive control decreases following stressful situations, 
which manifests in depressive symptoms. This data corroborates 
Maalouf et al. [2] results.

Research on Cognitive Control Therapy
Researchers have been able to successfully identify that executive 
control plays a major role in depression. Recently, research has 
been conducted as to whether an increase in executive control 
would decrease depression symptoms. Prominent studies 
including those of Iacoviello et al. [17], Hoorelbeke and Koster 
[15], and Siegle et al. [18] have investigated benefits of cognitive 
control training as a therapy for depression. 

Iacoviello et al. [17] administered cognitive-emotional control 
training, consisting of identifying and sequencing emotions of 
people, to a treatment group of 11 participants, and basic control 
training with neutral stimulus to a control group of 10 participants. 
The cognitive-emotional control training targeted improvement 
in working memory and emotion identification, two aspects of 
executive function. The researchers tracked the initial executive 
function and depression levels of the participants, and tracked 
changes over 4 weeks. Patients who were exposed to cognitive-
emotional control training saw improvements in their depression 
and executive function levels, and a majority achieved a clinical 
response (equal to or more than 50% reduction in symptoms), 
despite the short period of training.

Hoorelbeke and Koster [15] conducted a similar but more 
extensive study investigating the efficacy of cognitive control 
training in decreasing the likelihood of depression symptoms 
continuing or reoccurring in patients in remission. Researchers 
selected a treatment group of 34 subjects who received the 
cognitive control training task named the Paced Auditory Serial 
Addition Task (PASAT), consisting of listening to a continuous 
stream of numbers and responding with the sum of the last 
two numbers. The cognitive control training task was aimed at 
improving selective attention, working memory and aspects of 
executive control. A control group of 34 participants received 
a low cognitive load task which did not aim at improving 
executive function. Participants were subjected to 10 sessions 
of training over a period of 14 days. Researchers assessed 
whether depressive rumination and depressive symptomology 
were improved immediately and twelve weeks after training. 
The results showed that both depressive rumination and 
depressive symptomology were lowered after cognitive training 
in all assessments, suggesting a potential clinical application for 
cognitive control training in treating depression [14]. Although 
this study employed only 68 participants, the results are 
promising in the face of rising US depression rates [6,7,9]. 

Siegle et al. [18] also investigated cognitive control training as a 
treatment for depression. The researchers introduced the idea 
of combining existing depression therapies with control training. 
Executive function and increase in control over reactivity was 
said to positively augment the effects of antidepressants that 
already aim at effective reactivity regulation [18]. The experiment 

inhibition, reactivity regulation, and selective attention [14]. For 
example, Maalouf et al. [2], Quinn and Joormann [4] and Kertz et 
al. [14] explored the link between decreased executive function 
and cognitive control capabilities, and probability of exhibiting 
depressive symptoms. Through comparing executive function 
levels and depression symptoms of patients, the researchers 
investigated how a person’s unique executive function may 
cause either susceptibility or resistance to depressive symptoms. 
Research has found that subjects who have greater levels of 
executive control are able to control their reactions to stressful 
events and experience less negative affectivity. Subjects with 
higher levels of executive control are therefore less likely to 
exhibit depressive symptoms.

Maalouf et al. [2] studied the relationship between executive 
function and depression. The researchers administered three 
tasks that measured the effectiveness of executive function of 
participants with depression compared to control participants. 
Higher levels of negative affectivity and sequentially symptoms of 
MDD were correlated with executive function deficits in patients 
when compared to psychologically healthy subjects and subjects 
in remission [15,16]. Maalouf et al. [2] demonstrated that 
executive function has a two-fold relationship with depression in 
that executive function may increase depressive symptoms and 
executive control levels may be decreased by symptoms.

Kertz et al. [14] studied cognitive control capacity and its link 
to depression in later school years of 188 children aged 3–5. 
The investigators conducted baseline tests to determine the 
children’s executive function levels and mental health, with 
subsequent follow-up tests over a 7–year period to track their 
development. The study found that cognitive control deficits were 
highly correlated with increased rates of anxiety and depression 
in children over the 7–year period. This finding suggests that 
executive function potentially relates to effective management 
of depressive symptoms in later childhood and into adulthood.

Quinn and Joormann [4] studied the correlation between 
executive function and ability to control emotions, investigating 
whether stress-related decline in executive function leads 
to increased depression symptoms. The researchers first 
determined a baseline of the participants’ depression symptoms 
and prior stressful life events using the Beck Depression Inventory 
and Negative Life Events Questionnaire, both self-report 
questionnaires. The researchers then assessed participants’ 
executive control using the n-back task which measures how fast 
participants were able to correctly identify and match words that 
were previously presented to them [4].

After the baseline depression, stress, and executive control levels 
were found, participants were exposed to a stressful situation 
that required them to prepare and give a speech. Following this, 
the participants were reassessed to investigate any changes 
in executive control, stress levels, and depression levels. The 
participants experienced a decline in executive control after 
the stressful experience, leading to an increase in depressive 
symptoms. Quinn and Joormann [4] concluded that a negative 
affect response to stressful situations can be attributed to 
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consisted of a treatment group of 27 participants receiving six 
sessions of a selective attention training exercise, the PASAT 
as a cognitive control task aiming to improve working memory 
and executive control, as well as treatment as usual. A control 
group of 26 participants only received treatment as usual. 
Usual treatments included use of antidepressants and group 
therapy. Initial executive function, rumination and depression 
levels were measured and monitored a year before the study, 
throughout the study, and a year after the study. The study found 
that patients who were exposed to cognitive control training 
had lower severity of depression symptoms and lower levels 
of rumination, with lasting benefits throughout the year post 
treatment. Cognitive control training was also found to increase 
effectiveness of executive function.

Conclusion
The issue of growth in depression rates needs to be countered with 
the innovation of new treatments. Research has demonstrated 
that decreased cognitive control and executive function can cause 
and also be an effect of depression [2,4,15]. Continued research 
into the benefits of cognitive control training is necessary to 
determine its efficacy as a viable treatment for depression and 
depressive symptoms. Using cognitive control training therapies 
accompanied by CBT and pharmaceuticals gives patients another 
option, as these existing therapies are not always successful 
solitarily [11,12]. With greater funding and more resources 
dedicated to developing cognitive control therapies, it is possible 
to further develop an innovative and successful treatment that 
will benefit a large portion of the American population.
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