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Multiple Sclerosis: Stress and Cognitive Performance in Executive Functions 
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Multiple sclerosis is a Central Nervous System (CNS) disorder 

with an inflammatory autoimmune etiology, demyelinating 

[1], unlikely course and probably multifactorial cause. The 

onset of disease occurs in people around 30 years of age, and 

the peak incidence is between 23 and 24 years. The symptoms 

vary vastly and depend on the CNS structure affected as the 

resulting inflammatory reaction. Some of these symptoms may 

occur associated with focal neurological deficits such as 

changes in motor function, sensitivity changes, vision 

changes, difficulty in speaking and swallowing, bladder and 

bowel control problems, depression, as well as behavioral 

changes and cognition [2]. 

Achiron and colleagues [3] evaluated the cognitive profile of 

1500 individuals diagnosed with Multiple Sclerosis. The study 

demonstrated performance differences in cognitive domains 

one standard deviation below the average of reference. 

Domains included, in prevalence order: Information 

processing speed (36.9%); executive functions (31.4%); motor 

skills (28.5%); visuospatial perception (28.2%); memory 

(27.6%); attention (27.4%); and verbal functions (23%). 

Regarding cognitive impairment, some studies have shown 

possible relation to a dysfunction of the Hypothalamic-

Pituitary-Adrenal axis (HPA-axis) in individuals diagnosed 

with Multiple Sclerosis. This dysfunction may affect the 

performance of cognitive processes such as executive 

functions. These functions are characterized by essential 

cognitive skills in behavioral targeting and search of goals. 

These functions are also related to the process of adapting to 

demands and environmental changes [4]. However, studies 

relating changes in cortisol levels to executive functions are 

scarce and the existing results are controversial [5]. Since the 

initial diagnosis and discovery of Multiple Sclerosis 

performed by Charcot in 1877, studies were conducted to 

investigate the relationship between stressful life events and 

their exacerbation of Multiple Sclerosis. Life events that 

perceived as stressors can result in activation of the HPA axis 

[6]. Such stress response can be seen as a set of welfare 

regulation processes, stimuli perceived as threatening, 

irrespective of physical, social or psychological order, can be 

translated into changes in neuroendocrine and mental process 

[7,8]. Thus, Multiple Sclerosis, as previously stated, is a 

disease that affects young adults, its emotional consequences 

and psychosocial limitations due to cognitive impairments can 

be devastating. Preservation of executive functions is 

important for individual skills of self-management, especially 

in tasks not related to daily routine [9]. 
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Frontal circuits, especially the pre-frontal region, are closely 

involved with the performance of executive functions. Since 

this region presents a large number of glucocorticoid receptors 

it is suggested that dysfunction of the HPA axis can impact the 

executive functions. This is thought to occur especially 

through the high levels of cortisol [5], a glucocorticoid 

hormone released as effector and modulator of HPA-axis 

activation. Deficits of executive functions in Multiple 

Sclerosis are involved with the decision making, abstract 

reasoning, the concept of training, as well as the loss in 

inhibitory ability and cognitive flexibility [10-16]. 

In the literature, there is an emphasis in the study of memory 

loss, attention and processing speed. Cognitive domains like 

the different components of the executive functions, and its 

association with measures of subjective and physiological 

stress are poorly studied in Multiple Sclerosis. Thus, 

neuropsychological evaluation and follow-up studies become 

essential in identifying probable cognitive, behavioral and 

emotional damages. Moreover, neuropsychological studies 

become crucial to understand the maintenance of certain 

executive functions in order to treat them. The combination of 

cognitive, emotional and physical aspects must be taken into 

account in the assessment of patients without dissociating its 

functionality. 

The importance of cognitive involvement in Multiple Sclerosis 

requires a comprehensive and meaningful assessment; such 

assessment is considered appropriate for individuals diagnosed 

with this condition over time. Early detection of cognitive 

deficits can be useful for identifying specific therapeutic 

strategies directed to a specific patient.   

 

References 

1. Radomski AD, Power C, Purdon SE, Emery DJ, 

Blevins G, et al. (2015) Decision-making under 

explicit risk is impaired in multiple sclerosis: 

relationships with ventricular width and disease 

disability. BMC Neurology, 15: 61. 

2. Chiaravalloti ND, DeLuca J (2008) Cognitive 

impairment in multiple sclerosis. The Lancet 

Neurology, 7: 1139-1151. 

3. AchironA, Chapman J, Magalashvili D, Dolev M, 

Lavie M, et al. (2013) Modeling of cognitive 

impairment by disease duration in multiple sclerosis: 

a cross-sectional study. PLoS One, 8: e71058. 

4. Ferreira MLB (2010) Cognitive deficits in multiple 

sclerosis: a systematic review. Arquivos de 

Neuropsiquiatria, 68-632-641. 

5. Franz CE, Lyons MJ, O'Brien R, Panizzon MS, Kim 

K, et al. (2011) a 35-year longitudinal assessment of 

cognition and midlife depression symptoms: the 

Vietnam Era Twin Study of Aging. American Journal 

of Geriatric and Psychiatry, 19: 559-570. 

6. Franz CE, Lyons MJ, O'Brien R, Panizzon MS, Kim 

K, et al. (2011) a 35-year longitudinal assessment of 

cognition and midlife depression symptoms: the 

Vietnam Era Twin Study of Aging. American Journal 

of Geriatric and Psychiatry, 19: 559-570. 

7. Mohr DC, Pelletier D (2006) A temporal framework 

for understanding the effects of stressful life events 

on inflammation in patients with multiple sclerosis.  

Brain, Behavior, and Immunity, 20: 27-36.  

8. Goldstein DS, Kopin IJ (2007) Evolution of concepts 

of stress. Stress, 10: 10-120. 

9. Monroe SM (2008) Modern approaches to 

conceptualizing and measuring human life stress. 

Annual Review of Clinical Psychology 4: 33-52. 

10. Goverover Y, Chiaravalloti N,DeLuca J (2013) The 

influence of executive functions and memory on self-

generation benefit in persons with multiple sclerosis. 

Journal of Clinical and Experimental Neurology, 35: 

775-783. 



                                                   Journal of Neuropsychology & Stress Management 1: 5-7 (2018) 

 Jou Neur & Stre Mang 1: 5-7(2016) 

11. Goverover Y, Chiaravalloti N, DeLuca J (2013) the 

influence of executive functions and memory on self-

generation benefit in persons with multiple sclerosis. 

Journal of Clinical and Experimental Neurology, 35: 

775-783 

12. Foong J, Rozewicz L, Quaghebeur G, Davie CA, 

Kartsounis L D, et al.(1997) Executive function in 

multiple sclerosis. The role of frontal lobe pathology. 

Brain, 120 : 15-26. 

13. Kleeberg J, Bruggimann L, Annoni JM, van Melle G, 

Bogousslavsky J, et al.(2004) Altered 

decisionmaking in multiple sclerosis: a sign of 

impaired emotional reactivity? Annals of Neurology, 

56: 787-795. 

14. Muhlert N, Sethi V, Cipolotti L, Haroon H, Parker 

GJ, et al.(2015) The grey matter correlates of 

impaired decision-making in multiple sclerosis. 

Journal of Neurology, Neurosurgery and Psychiatry, 

86: 530-526. 

15. SimioniS, Ruffieux C, Kleeberg J, Bruggimann L, du 

Pasquier RA, et al.(2009) Progressive decline of 

decision-making performances during multiple 

sclerosis. Journal of the International 

Neuropsychological Society, l15: 291-295. 

16. Smith AM, Walker LA, Freedman MS, 

DeMeulemeester C, Hogan MJ, et al.(2009) fMRI 

investigation of disinhibition in cognitively impaired 

patients with multiple sclerosis. Journal of the 

Neurological Sciences, 281: 58-63. 


