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Abstract 

Background: -Fatigue being the most unrevealed, unattended symptoms among the non-motor symptoms, has 

shown to be the most disabling element in the road to recovery and have a greater impact on the quality of life 

among patients with Parkinson's disease. Yet the concept of fatigue is poorly studied. Objective: - The article 

reviews known evidence about fatigue prevailing in Parkinson’s Disease and outlines the importance of 

optimizing the qualitative assessment with a non-invasive biomarker and physical therapy intervention. Major 

findings: - This subjectively measured non-motor symptom greatly depends on the patient's response which 

varies from one person to person. A standard quantitative assessment is yet to be found to measure the level of 

fatigue pre and post-physical therapy intervention. It is often confused with cognitive or physical exertion. This 

has led to low-quality evidence or no proper treatment protocols Conclusion: -This study thus concludes that 

non-motor symptoms often resist recovery, among which fatigue is the most felt but not reported. Future studies 

are to be directed to focus on fatigue and more promising protocols to be studied for their frequency, duration, 

and application. 
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Introduction 

Fatigue is a subjective description for the feeling of lack of energy which is one of the most common non-motor 

symptoms among patients with Parkinson’s disease affecting from 32 to 68% of the patients. Fatigue has been 

first mentioned in 1967 and an article assessing fatigue was first published in 1993. But Parkinson’s disease was 

first given a neurological syndrome in 1817 by James Parkinson. With the timeline, it shows that fatigue though 

one among the many non-motor symptoms has been very much an under-researched factor 
(1)

. Fatigue is the 

most debilitating symptom which most of the time causes a delay in recovery of the patients, continuity of the 

therapy session, strain on the caregiver due to dependency this ultimately leads to a very poor quality of life. 

Many factors as sleep disturbances, tremor, depression, anxiety, gastrointestinal abnormalities, prolonged use of 

Parkinson’s drugs, immobility have added to the fatigue values 
(2)

. One-third of the patients consider fatigue as 

one of the most debilitating symptoms. 

 

Prevalence 

The prevalence of Parkinson’s Disease in Asian countries is about 15–119 per 100,000 and incidence ranges 

from 10 to 20 per 100,000. In south India, about 20% of Parkinson’s Disease patients have Non-Motor 

Symptoms as presenting symptoms among which fatigue is the predominant symptom. Due to lack of 

awareness, patients keeping it unrevealed with themselves thinking it’s not the need to be attended to during the 

process of rehabilitation have become the most disability factor in the road to recovery. The non-motor 
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symptoms have become a major cause of hospitalizations 
(3)

. After nocturia and constipation,fatigue (50%) is the 

most severely affected common non-motor symptom reported among the patients with Parkinson’s disease in 

the Indian population 
(4)

. 

 

Terminology 

A common understanding of the definition is as follows,“fatigue is described by PD patients as a lack of energy 

or a need for the increased effort needed to attempt daily activities that are distinct from sleepiness, lack of 

motivation and depression” 
(6)

. 

 

A lack of proper definition to fatigue creates the greatest challenge to decide on outcome measurementin 

measuring the intensity of it and hence it lacks quality evidence. Current evidence suggests that there is limited 

evidence on the effect of exercise and physical activity on fatigue. 
(7) 

 

Fatigue has been associated with depression and increased daytime sleepiness motor performance, to be an 

inability to sustain any form of physical activity. 

 

Predicted Pathophysiology 

Fatigue which is not related to the demographic and motor features is affected by sleep dysfunction, anxiety, and 

depression. The early presence of the Lewy body along with the neurodegeneration explain the early occurrence 

and persistence of fatigue in patients with Parkinson's disease. This explains the dopaminergic Nigrostriatal 

pathway involvement with disease course and disease severity.  

 

The non-dopaminergic pathway involvement in fatigue is the decrease of serotonin transporter binding in the 

basal ganglia and limbic structures and lower cerebral spinal fluid concentrations of serotonergic metabolites. 

Dysfunction of frontal-basal ganglia circuitry and impaired integration of limbic input and motor functions 

explain the pathophysiology of fatigue
(9)

. 

 

It is a complex syndrome emerging from dysfunction in the endocrine, nervous and immune systems. 

Underlying fatigue triggers an inflammatory cytokine network. This inflammatory process promotes glutamate 

dysregulation and influences neuronal activity and neuroplasticity thus impacting the neuronal circuits directing 

to distress. The hypothalamic-pituitary-adrenal system connects to the basal ganglia, amygdala, thalamus, and 

frontal cortex, and dysfunction in this system leads to fatigue 
(10) 

 

Clinical Types 

Fatigue can be seen as physiological which is induced due to prolonged physical activity and pathological which 

never goes off with rest. It is also recognized as central fatigue, where it is the involvement of the central 

nervous system which is exhibited by a sense of exhaustion involving both mental and physical domains 

whereas peripheral fatigue is more involving the physical domain of reduced muscle mass, inability to do motor 

performances in the presence of motivation.
(5)

Central fatigue is sometimes referred to as cognitive fatigue and 

peripheral fatigue is termed as motor fatigue. 

 

Kluger and colleagues proposed the fatigue symptom as a syndrome, they differentiated Parkinson's fatigue 

from other conditions causing fatigue. they also provided a detailed recommendation to report Parkinson's – 

related fatigue
 (8)

. Fatigue is incorporated with many neurobiological features and the underlying 

pathophysiology which can form the basis for the development of appropriate biomarkers and development of 

targeted interventions. Till now the patients have characterized this fatigue qualitatively and is different from the 

normal physiological fatigue experienced by the general population. 

 

Diagnosing Fatigue 

With the lesser-known evidence of pathophysiology, it has become very difficult to diagnose fatigue. In 

accordance with the Diagnostic and Statistical Manual IV style used for defining cancer-related fatigue and 

chronic fatigue syndrome, the Parkinson’s disease foundation working group developed a case definition of PD-

related fatigue. A daily or nearly daily feeling of significantly diminished energy or an increased perception of 

effort disproportionate to attempted activities or general activity level forms the basis of this diagnosis. The 

criteria have yet to be validated. There are 9 validated scales as which have been critiqued according to the 

movement disorder society task force they are, The Fatigue Severity Scale (FSS) the Fatigue Assessment 

Inventory (FAI), the Functional Assessment of Chronic Illness Therapy – Fatigue Scale (FACIT-F), the 

Multidimensional Fatigue Inventory (MFI), the Parkinson’s Fatigue Scale (PFS), the Fatigue Severity Inventory 

(FSI), the Fatigue Impact Scale for Daily Use (D-FIS), Visual Analogue Scale (VAS), and the Clinical Global 

Impression Scale (CGIS). 
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Potential Biomarkers 

Studies have shown that biomarkers for cognitive decline can lead to early diagnosis and can be a breakthrough 

for indicating treatment prognosis. inflammatory markers higher serum levels of IL-6, IL1-Ra, sIL-2R, and 

VCAM-1 were associated with higher fatigue levels promote glutamate dysregulation and negative effect on 

neuroplasticity and neuronal activity. hypothalamic-pituitary-adrenal system involvement shows cortisol levels 

as biomarkers from saliva for fatigue.
 (9)

C-reactive protein and cytokines are potential biomarkers for subjective 

fatigue
 (2)

.Biomarkers are very essential, especially when there are no clear diagnostic criteria. Higher levels of 

inflammatory molecules alter the immune response thus leading to fatigue
 (12)

.  

 

Increased salivary cortisol levels can be a cause of dysfunctional pituitary – hypothalamic – axis, this pathway 

also results in fatigue symptoms. Hence salivary cortisol can be a non-invasive biomarker to measure fatigue. 

The activation of the inflammatory cytokine network leads to sickness behavior. Cortisol in urine levels can also 

be analyzed for fatigue and stress-related. 

 

Studies of changes in human saliva during prolonged physical exertion have been reported many times. The 

ratio of the ion intensities of these two peptides, referred to as the fatigue biomarker index can also be taken as a 

choice to conducted studies as a tool for measuring the fatigue levels and also a treatment index to assess the 

benefits of the exercise interventions
 (13) 

 

Managing Fatigue 

There are numerous pharmacological and non-pharmacological intervention studies, non-pharmacological 

studies have shown no or fewer effects, studies carried with drugs like modafinil, methylphenidate, pergolide, 

bromocriptine, etc have no effect on fatigue. Whereas levodopa showed some benefits when fatigue was one of 

several nonmotor symptoms assessed in randomized, placebo-controlled trials, where nonmotor symptoms were 

not the primary endpoints of the study
 (14)

.  

 

Non- pharmacological treatments as exercise, pacing daily activities, involvement in social activities, group 

therapy, a Nordic walking program, energy conservation techniques, dance interventions, cognitive behavioral 

therapy, acupuncture, and many more. Among these exercises have shown to be promising if done patient-

tailored. This is lacking in the present clinical approaches. Hence a customized tailored protocol is the need to 

handle fatigue in Parkinson’s disease
 (15)

. Forced or assisted exercises that can exceed their threshold voluntary 

intensity level should be added as part of the treatment regime. 

 

Conclusions 

Finally, concluding that there are only insights into the concept of fatigue from its definition, patient's 

perspective, diagnosis to its management. There no evidence-based guidelines nor clinically established 

approaches to the management of fatigue. Till now fatigue is mostly a patient-explained subjective symptom 

and the responses cannot be generalized post-intervention as each patient has a different perspective about their 

fatigue, also a standard intervention is not established due to no proper outcome measures. Many treatment 

protocols have been put forwards and proved their effects on the reduction of symptoms and improved quality of 

life but there is no open literature yet proved to have a robust regime of duration, frequency, time, outcomes 

measures to quantify fatigue levels, etc over each treatment. Hence, the choice of the administration of the 

treatment varies from therapist to therapist. 

 

REFERENCES  

1. Gołąb-Janowska, M., Kotlęga, D., Safranow, K., Meller, A., Budzianowska, A., & Honczarenko, K. 

(2016). Risk Factors of Fatigue in Idiopathic Parkinson’s Disease in a Polish Population. Parkinson’s 

Disease, 2016, 1–8. doi:10.1155/2016/2835945  

2. Friedman, J., Beck, J., Chou, K. et al. Fatigue in Parkinson’s disease: report from a multidisciplinary 

symposium. NPJ Parkinson's Disease 2, 15025 (2016). https://doi.org/10.1038/npjparkd.2015.25 

3. Karri M, Ramasamy B, Kalidoss R. Prevalence of non-motor symptoms in Parkinson's disease and its 

impact on quality of life in tertiary care center in India. Ann Indian Acad Neurol 2020; 23:270-4. 

4. Sankhla, C., Ravan, A., Ahmad, F. H., Chabria, S., & Gadhari, M. (2015). Non-motor symptoms in an 

Indian cohort of Parkinson′s disease patients and correlation of progression of non-motor symptoms 

with motor worsening. Neurology India, 63(2), 166. doi:10.4103/0028-3886.156276  

5. Kostić, V. S., Tomić, A., & Ječmenica-Lukić, M. (2016). The Pathophysiology of Fatigue in 

Parkinson’s Disease and its Pragmatic Management. Movement Disorders Clinical Practice, 3(4), 323–

330. doi:10.1002/mdc3.12343  

 



Annals of R.S.C.B., ISSN: 1583-6258, Vol. 25, Issue 6, 2021, Pages. 1550-1553 
Received 25 April 2021; Accepted 08 May 2021. 
 

http://annalsofrscb.ro  1553 
 

6. Kluger, B. M., Herlofson, K., Chou, K. L., Lou, J. S., Goetz, C. G., Lang, A. E., Weintraub, D., & 

Friedman, J. (2016). Parkinson's disease-related fatigue: A case definition and recommendations for 

clinical research. Movement disorders: official journal of the Movement Disorder Society, 31(5), 625–

631. https://doi.org/10.1002/mds.26511 

7. Jack J. Chen; Parkinson disease: A summary of recent evidence-based medicine reviews. Mental 

Health Clinician 1 August 2012; 2 (2): 25–31. https://doi.org/10.9740/mhc.n113743 

8. Goulart, F.O., Godke, B.A., Borges, V., Azevedo-Silva, S.M.C., Mendes, M.F., Cendoroglo, M.S., & 

Ferraz, H.B. (2009). Fatigue in a cohort of geriatric patients with and without Parkinson's 

disease. Brazilian Journal of Medical and Biological Research, 42(8), 771-

775. https://doi.org/10.1590/S0100-879X2009000800014 

9. Prell, T., Witte, O. W., & Grosskreutz, J. (2019). Biomarkers for Dementia, Fatigue, and Depression in 

Parkinson’s Disease. Frontiers in Neurology, 10. doi:10.3389/fneur.2019.00195  

10. Siciliano, M., Trojano, L., Santangelo, G., De Micco, R., Tedeschi, G., & Tessitore, A. (2018). Fatigue 

in Parkinson’s disease: A systematic review and meta-analysis. Movement 

Disorders. doi:10.1002/mds.27461  

11. Herlofson, K., Heijnen, C. J., Lange, J., Alves, G., Tysnes, O.-B., Friedman, J. H., & Fagundes, C. P. 

(2018). Inflammation and fatigue in early, untreated Parkinson’s Disease. Acta Neurologica 

Scandinavica. doi:10.1111/ane.12977  

12. Michael, D. J., Daugherty, S., Santos, A., Ruby, B. C., & Kalns, J. E. (2012). Fatigue biomarker index: 

an objective salivary measure of fatigue level. Accident; analysis and prevention, 45 Suppl, 68–73. 

https://doi.org/10.1016/j.aap.2011.09.029 

13. Ridder A, Chou K. Managing fatigue in patients with Parkinson's disease: a patient-focused 

perspective. Research and Reviews in Parkinsonism. 2016; 6:65-72 

14. https://doi.org/10.2147/JPRLS.S85481 

15. Soares, N. M., Pereira, G. M., Altmann, V., de Almeida, R., & Rieder, C. (2019). Cortisol levels, 

motor, cognitive and behavioral symptoms in Parkinson's disease: a systematic review. Journal of 

neural transmission (Vienna, Austria: 1996), 126(3), 219–232. https://doi.org/10.1007/s00702-018-

1947-4 

16. Al-Essa, Hussein Sh, and Adil G. Fadil. "Serum and Salivary Antioxidant Biomarkers in Patients with 

Recurrent Aphthous Stomatitis." International Journal of General Medicine and Pharmacy (IJGMP) 5.5 

(2016) 77-84 

17. Malini, Parvathareddy Sudha, S. Swathi, and Ethakota Jahnavi. "Biomarker Studies for Early Detection 

of Chronic Kidney Disease (CKD)." IMPACT: International Journal of Research in Engineering and 

Technology 8.10 (2020) 7-18 

18. Hodeib, Hossam, et al. "Soluble P-Selectin As A Diagnostic and Prognostic Biomarker in Recurrent 

Unprovoked Venous Thromboembolism." Leukemia Research. Vol. 49. The Boulevard, Langford 

Lane, Kidlington, Oxford Ox5 1gb, England: Pergamon-Elsevier Science Ltd, International Journal of 

Medicine and Pharmaceutical Sciences 6.2 (2016) 35-42 

19. Kaul, Mehak, Sagrika Shukla, and Suresh Dk. "A Cursory Glance on Biomarkers for Bone in Health 

and Disease." International Journal of Dental Research & Development (IJDRD) 6.4 (2016) 49-58 

20. Sinha, Mukta, Parameswarappa S. Byadgi, and SP Mishra. "Effect of Polyherbal Drug on Menorrhagia 

and Its Evaluation by Assesing Biomarker Serum Vegf-A." International Journal of Environment, 

Ecology, Family and Urban Studies (IJEEFUS) 8.4 (2018) 1-16 

21. Al-Shahry, Fayz S., Byan S. Al-Asmari, and Nojod M. Al-Shahrany. "Reasons of No Show in 

Outpatient Pediatric Physical Therapy Rehabilitation in King Abdullah Specialist Children Hospital, 

Riyadh." International Journal of Medicince and Pharmaceutical Science (IJMPS) 9.6 (2019) 1-8 

 

 

 

 

 

 

 

 


