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Abstract

INTRODUCTION: Stress is a common response by people to stressors or potential threats, resulting in physical, affective,
and cognitive changes. Emotions are associated with interpretations of physiological changes, and the processing of
emotions is largely dependent on the somatosensory cortex which includes the postcentral gyrus. The objective of this study
was to examine the correlation between stress and alterations in the microstructure of white matter in the somatosensory
cortex among healthy non-clincal population. MATERIALSANDMETHODS:A total of 30 participants were recruited. The
participants were administered the Depression, Anxiety, and Stress Scale 21 (DASS-21) questionnaire. All subjects
underwent Magnetic Resonance Imaging (MRI) brain scanning, with diffusion tensor imaging (DTI) used to assess white
matter integrity. The association between stress scores in DASS-21 and DTI parameters was analyzed. RESULTS:A
significant negative relationship was observed between stress scores and fractional anisotropy (FA) values in the left
postcentral gyrus (r=-0.393, p=0.032), suggesting that stress has an early detrimental effect in this region, while no
significant correlation was found in the right postcentral gyrus (r=-0.300, p=0.107). CONCLUSION: The findings of our study
indicate that stress may lead to early impairments in the microstructural somatosensory cortex, particularly in the left
postcentral gyrus. These alterations were observed using DTI technique. Hence, the alterations in the microstructure of
white matter in the brain prior to the onset of the disorder may play a vital role and could serve as a new and promising
biomarker for the early identification and treatment of the disease in the non-clinical population. © (2024), (International
Islamic University Malaysia). All rights reserved.

Author Keywords
DTI; Somatosensory; Stress; White Matter

References

« Degnan, KA, Almas, AN, Fox, NA.
Temperament and the environment in the etiology of childhood anxiety
(2010) J Child Psychol Psychiatry, 51, pp. 497-517.
1

« Judd, LL, Schettler, PJ, Akiskal, HS.
The prevalence, clinical relevance, and public health significance of subthreshold
depressions
(2002) Psychiatr Clin North Am, 25, pp. 685-698.
2

« Takagi, Y, Sakai, Y, Abe, Y
A common brain network among state, trait, and pathological anxiety from whole-
brain functional connectivity
(2018) Neuroimage, 172, pp. 506-516.
3

https://lwww.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=0OFD_1887435164&eid=2-s2.0-85206330976&sort=&clickedL...  1/5



2/10/25, 5:11 PM Scopus - Print Document
+« Damasio, AR.
The somatic marker hypothesis and the possible functions of the prefrontal cortex
(1996) Philosophical transactions of the Royal Society of London Series B, Biological
sciences, 351, pp. 1413-1420.
4

« Craig, AD.
The sentient self
(2010) Brain structure & function, 214, pp. 563-577.
5

« Poppa, T, Bechara, A.
The somatic marker hypothesis: revisiting the role of the ‘body-loop’ in decision-
making
(2018) Current Opinion in Behavioral Sciences, 19, pp. 61-66.
6

« Yang, Z, Xiao, S, Su, T
A multimodal meta-analysis of regional functional and structural brain abnormalities
in obsessive-compulsive disorder
(2023) Eur Arch Psychiatry Clin Neurosci,
7

« Kujawa, A, Swain, JE, Hanna, GL
Prefrontal Reactivity to Social Signals of Threat as a Predictor of Treatment
Response in Anxious Youth
(2016) Neuropsychopharmacology: official publication of the American College of
Neuropsychopharmacology, 41, pp. 1983-1990.
8

« Pozzi, E, Bousman, CA, Simmons, JG
Interaction between hypothalamic-pituitary-adrenal axis genetic variation and
maternal behavior in the prediction of amygdala connectivity in children
(2019) Neuroimage, 197, pp. 493-501.
9

« Paulus, MP.
The role of neuroimaging for the diagnosis and treatment of anxiety disorders
(2008) Depress Anxiety, 25, pp. 348-356.
10

+« Geng, H, Wang, Y, Gu, R
Altered brain activation and connectivity during anticipation of uncertain threat in
trait anxiety
(2018) Human brain mapping, 39, pp. 3898-3914.
11

« Yu, B, Cui, S-Y, Zhang, X-Q
Different neural circuitry is involved in physiological and psychological stress-
induced PTSD-like “nightmares” in rats
(2015) Scientific reports, 5, p. 15976.
12

« Firwana, YMS, Zolkefley, MKI, Mohamed Hatta, HZ
Regional cerebral blood perfusion changes in chronic stroke survivors as potential
brain correlates of the functional outcome following gamified home-based
rehabilitation (IntelliRehab) - a pilot study
(2022) J NeuroEngineering Rehabil, 19, p. 94.
13

https://lwww.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=0OFD_1887435164&eid=2-s2.0-85206330976&sort=&clickedL...  2/5



2/10/25, 5:11 PM Scopus - Print Document
« Henry, JD, Crawford, JR.
The short-form version of the Depression Anxiety Stress Scales (DASS-21):
construct validity and normative data in a large non-clinical sample
(2005) Br J Clin Psychol, 44, pp. 227-239.
14

« Yeh, F-C, Verstynen, TD, Wang, Y, Fernandez-Miranda, JC, Tseng, W-YI.
Deterministic Diffusion Fiber Tracking Improved by Quantitative Anisotropy
(2013) PLOS ONE, 8, p. €80713.

15

« Schilling, KG, Gao, Y, Li, M
Functional tractography of white matter by high angular resolution functional-
correlation imaging (HARFI)
(2019) Magnetic resonance in medicine, 81, pp. 2011-2024.
16

« Okuda, B, Tanaka, H, Tomino, Y
The role of the left somatosensory cortex in human hand movement
(1995) Experimental brain research, 106, pp. 493-498.
17

« Tian, X, Wei, D, Du, X
Assessment of trait anxiety and prediction of changes in state anxiety using
functional brain imaging: A test-retest study
(2016) Neuroimage, 133, pp. 408-416.
18

« Kim, HC, Bandettini, PA, Lee, JH.
Deep neural network predicts emotional responses of the human brain from
functional magnetic resonance imaging
(2019) Neuroimage, 186, pp. 607-627.
19

« Augustine, JR.
Circuitry and functional aspects of the insular lobe in primates including humans
(1996) Brain research Brain research reviews, 22, pp. 229-244.
20

« Saarimaki, H, Gotsopoulos, A, Jaaskelainen, IP
Discrete Neural Signatures of Basic Emotions
(2016) Cerebral cortex, 26, pp. 2563-2573.

21. (New York, NY: 1991)

« Berboth, S, Morawetz, C.
Amygdala-prefrontal connectivity during emotion regulation: A meta-analysis of
psychophysiological interactions
(2021) Neuropsychologia, 153, p. 107767.
22

« Pourtois, G, Sander, D, Andres, M
Dissociable roles of the human somatosensory and superior temporal cortices for
processing social face signals
(2004) The European journal of neuroscience, 20, pp. 3507-3515.
23

« Strawn, JR, Hamm, L, Fitzgerald, DA
Neurostructural abnormalities in pediatric anxiety disorders
(2015) J Anxiety Disord, 32, pp. 81-88.
24

https://lwww.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=0OFD_1887435164&eid=2-s2.0-85206330976&sort=&clickedL...  3/5



2/10/25, 5:11 PM Scopus - Print Document
« Agosta, F, Valsasina, P, Rocca, MA
Evidence for enhanced functional activity of cervical cord in relapsing multiple
sclerosis
(2008) Magnetic resonance in medicine, 59, pp. 1035-1042.
25

« Schaechter, JD, Perdue, KL, Wang, R.
Structural damage to the corticospinal tract correlates with bilateral sensorimotor
cortex reorganization in stroke patients
(2008) Neuroimage, 39, pp. 1370-1382.
26

« Sydekum, E, Baltes, C, Ghosh, A
Functional reorganization in rat somatosensory cortex assessed by fMRI: elastic
image registration based on structural landmarks in fMRI images and application to
spinal cord injured rats
(2009) Neuroimage, 44, pp. 1345-1354.
27

« Rogers, JC, De Brito, SA.
Cortical and Subcortical Gray Matter Volume in Youths With Conduct Problems: A
Meta-analysis
(2016) JAMA Psychiatry, 73, pp. 64-72.
28

« Gong, Q, Wu, Q, Scarpazza, C
Prognostic prediction of therapeutic response in depression using high-field MR
imaging
(2011) Neuroimage, 55, pp. 1497-1503.
29

+« Abe, O, Yamasue, H, Kasai, K
Voxel-based analyses of gray/white matter volume and diffusion tensor data in
major depression
(2010) Psychiatry Res, 181, pp. 64-70.
30

« Rajkowska, G, Clarke, G, Mahajan, G
Differential effect of lithium on cell number in the hippocampus and prefrontal
cortex in adult mice: a stereological study
(2016) Bipolar Disord, 18, pp. 41-51.
31

+ Rajkowska, G.
Postmortem studies in mood disorders indicate altered numbers of neurons and
glial cells
(2000) Biological psychiatry, 48, pp. 766-777.
32

« Stockmeier, CA, Mahajan, GJ, Konick, LC
Cellular changes in the postmortem hippocampus in major depression
(2004) Biological psychiatry, 56, pp. 640-650.
33

« Li, X, Zhang, M, Li, K
The Altered Somatic Brain Network in State Anxiety
(2019) Front Psychiatry, 10, p. 465.
34

« Kropf, E, Syan, SK, Minuzzi, L
From anatomy to function: the role of the somatosensory cortex in emotional

https://lwww.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=0OFD_1887435164&eid=2-s2.0-85206330976&sort=&clickedL...  4/5



2/10/25, 5:11 PM Scopus - Print Document
regulation
(2019) Braz J Psychiatry, 41, pp. 261-269.
35

« Martin, El, Ressler, KJ, Binder, E
The neurobiology of anxiety disorders: brain imaging, genetics, and
psychoneuroendocrinology
(2009) Psychiatr Clin North Am, 32, pp. 549-575.
36

Correspondence Address
Zolkefley M.K.I.; Occupational Safety and Health Program, Pahang, Malaysia; email: khairulizamil@umpsa.edu.my

Publisher: International Islamic University Malaysia

ISSN: 27352285

Language of Original Document: English
Abbreviated Source Title: IIUM Med. J. Malaysia.
2-s2.0-85206330976

Document Type: Article

Publication Stage: Final

Source: Scopus

ELSEVIER Copyright © 2025 Elsevier B.V. All rights reserved. Scopus® is a registered
trademark of Elsevier B.V. G_RELX Group™

https://lwww.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=0OFD_1887435164&eid=2-s2.0-85206330976&sort=&clickedL...

5/5



