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Levels of blood proteins within the brain may be 
linked to major depressive disorder 
 

A new study found that asymmetry of the frontal areas of the brain was positively correlated with 
thoughts of suicide in patients with Major Depressive Disorder (MDD). 
 

 

Ashlynn Dean 
 
Although there are many studies over depression and related markers within the brain, there are 
no studies that specifically test the link between depression and asymmetry in certain brain 
regions. In a paper recently published by Diagnostics, Seung et al. investigates frontal areas of 
the brain and how it affects the relationship between depression and suicidal thoughts in 
patients with MDD.1 This study found that prefrontal asymmetry controlled the effects of 
depression severity on suicidal thoughts while patients were performing the Verbal Fluency 
Task (VFT). There was also a positive correlation between prefrontal asymmetry and suicidal 
thoughts in patients with MDD, along with a lower reported level of asymmetry in patients with 
MDD compared to those without.  
 

Introduction 
Depression is a common mood disorder that can affect the way people think, feel, and perform 
activities in their daily lives.2 Although this disorder is common, it is also a very serious brain 
condition that is difficult to diagnose. Some studies have focused on using blood and tissue 
samples to measure proteins and analyze gene expression.3 Currently, there are no non-
invasive, qualitative procedures for diagnosing MDD.4 Fortunately, a recent technique was 
developed which makes it easier to look at brain activity, called functional near-infrared 
spectroscopy (fNIRS). This technique is an easy, portable, non-invasive method of monitoring 
brain activity by detecting a protein within the blood, called Hemoglobin (Hb).5 More specifically, 
this imaging system tracks changes in the amount of oxygenated (oxy-) and deoxygenated 
(deoxy-) Hb using light, which then reflects brain activity.1 Although much research is devoted to 
finding markers within the brain that relate to risk of depression and suicidal thoughts, none 
have looked at asymmetry within the frontal areas of the brain. 
 

Methods 
A group of 106 participants were used in this study, 42 with MDD and 64 without. Each 
participant went through three different cognitive tasks while their Hb levels were measured, 
including the VFT, Korean Stroop Task (KST), and N-Back Task (NBT). The VFT involves 
generating as many words with the same first letter as possible in 30 seconds. The KST 
challenges the patients to choose the correct color of a word when the word itself names a 
different color. Lastly, the NBT was used to assess working memory by presenting a number (1-
5) every second and requiring the participants to identify the number they saw two numbers 
prior. Participants filled out a questionnaire to determine personal levels of anxiety, depression, 
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and suicidal thoughts (Scale of 1-4, 1 = absent, 4 = suicide attempts). During these tasks, the 
participants were to sit still with an fNIRS sensor attached to them. Prefrontal asymmetry was 
assessed by calculating the changes in Hb between the left and right parts of the brain. The 
scientists also analyzed the differences between the participants with MDD and their healthy 
counterparts of similar age and sex (controls).             

Results                                                              
Throughout the study, no significance was 
reported for deoxy-Hb, so all results are 
referring to the asymmetry of oxy-Hb. The 
study revealed that patients with MDD 
showed a lower prefrontal asymmetry 
during the VFT compared to the controls 
(Figure 1). Patients with MDD also 
showed a positive correlation between 
asymmetry during VFT and the self-
reported level of suicidal thoughts, while 
the controls showed a negative 
correlation between asymmetry and both 
the KST and anxiety levels (Figure 1). For 
the NBT, a positive correlation was found 
between asymmetry and accuracy during 
the task in MDD participants (Figure 1). 
Lastly, the VFT indicated a moderation of 
the relationship between depression 
severity and suicidal thoughts by 
prefrontal asymmetry. The moderation of 
this relationship by prefrontal asymmetry 
was higher when levels of oxy-Hb were 
greater in the left side of the brain.  
 

Discussion 
These data indicate that asymmetry in the prefrontal regions of the brain may show different 
levels of depression or suicidal thoughts when performing certain tasks. Currently, the methods 
for diagnosing MDD and minor forms of depression are not with scientific techniques but rather 
with checklists and questionnaires.6 Using checklists is not accurate and cannot properly 
quantify the severity of people’s symptoms. There have been recent updates to the methods of 
diagnosing and treating depression, including animated systems, but still fall short of long-term 
treatments for depression.7 Analyzing brain activity using fNIRS is an easy and possibly more 
effective method of diagnosing depression and suicidal tendencies. The use of fNIRS in 
neuroscience has grown rapidly in the previous years due to its non-invasive, portable system 
that is less likely to be affected by bodily movements.8 The use of fNIRS in conjecture with basic 
cognitive tasks could be a simple, yet promising way of accurately diagnosing depression and 
risk of suicidal actions. Although this method seems promising, more research is needed on the 
reliability of the correlation between asymmetry and severity of depression. 

 

 
Figure 1: Methods and Results of MDD Patients and non-
MDD Patients. This figure shows the methods of this 
experiment within boxes and the results near the bottom of 
the figure. A total of 106 patients were subjected to the 
VFT, KST, and NBT test while hooked up to an fNIRS to 
measure blood oxygenation. The VFT showed a positive 
correlation between asymmetry of oxygenation and suicide 
level and showed a higher amount of asymmetry for 
patients without MDD than patients with. The KST showed 
a negative correlation between asymmetry and anxiety 
level, and the NBT showed a positive correlation between 
asymmetry and accuracy during the test.  
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