Evaluation of the treatment efficacy of patients with multiple sclerosis using Barthel index and Expandede Disability Status Scale
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SUMMARY
Multiple sclerosis (MS) is a chronic, non-contiguous, autoimmune and progressive multifocal demyelinating disease of central nervous system.
The aim of this work is to evaluate the results of the rehabilitation of the patients with MS with varying levels of disabilities and abilities in their day to day life, after hospitalisation.
Patients and methods: A clinical retrospective-prospective study was made at the clinic for physiology and rehabilitation in Sarajevo. 49 patients with MS - differentiated with respect to the EDDS level of disability in relation of genders, age and level of disability were analysed during reception and release. The ability of patients in their day to day life were also analysed according to the Barthel index of reception and release.
Results: Of the total number of patients (n=49) there were 15 men and 34 women. There was a significant difference statistically in gender representation – women dominated (p=0.007). The average age was 43.51±12.43, there was no statistically significant difference in the age structure of the patients in relation to their gender (p=0.344). EDDS values were statistically significantly different at the beginning and at the end of the therapy (p=0.001) as was the value of Barthel index (p=0.001).
Conclusion: MS patients, after the rehabilitation in hospital conditions show significant recovery and a reduced level of disability; they show higher independence in day to day activities but rehabilitation demands individual approach and adjustment with what patients are currently capable of achieving. 
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SAŽETAK 

Mutipla skleroza je hronična, nezarazna, autoimuna, progresivna multifokalna  demijelinizirajuća  bolest centralnog nervnog sistema.

Cilj rada je procijeniti rezultate rehabilitacije kod pacijenata sa multiplom sklerozom   kroz  stepen onesposobljenja i sposobnosti za aktivnosti svakodnevnog života nakon hospitalnog  liječenja. 

Pacijenti i metode: Urađena je retorspektivno- prospektivna klinička studija  na Klinici za fizijatriju i rehabilitaciju KCU u Sarajevu. Analizirano je 49 pacijenata sa MS u odnosu na spol, dob, stepenu onesposbljenosti po EDDS  skali na prijemu i na otpustu, sposobnost pacijenta  za  aktivnosti  svakodnevnog života  po Barthel indexu na prijemu i na otpustu.

Rezultati:  Od ukupnog broja pacijenata  (n=49) muškaraca je bilo 15, a žena 34. Postojala je statistički signifikantna razlika u spolnoj zastupljenosti,  dominirale su žene ( p=0.007). Prosječna starost je bila 43.51±12.43, nije postojala statistički signifikatna razliku u starosnoj strukturi pacijenata u odnosu na spol( p=0.344). Vrijednosti EDDS su bile statisčki signofikatno različite na početku i kraju terapije (p=0.001) kao vrijednosti Barthel indexa (p=0.001).

Zaključak: pacijenti  sa mutiplom sklerozom, nakon rehabilitacije  u hospitalnim uslovima,  pokazuju značajan oporavak  i smanjen  stepen onesposobljenja, veću samostalnost u aktivnostima svakodnevnog života, a  rehabilitacija  zahtijeva individualan pristup  i prilagođavanje  sa trenutnim mogućnostima pacijenta. 

Ključne riječi: rehabilitacija, MS (mutipla skleroza), EDDS ( Expanded Disability Status Scale), BI (Barthel index)

INTRODUCTION
Multiple sclerosis (MS) is a chronic, non-contiguous, demyelinating and progressive multi-focal disease which affects the auto-immunity of the central nervous system. When a certain part of the myelin sheath is inflamed and damaged, transfer of impulses through neurons is disturbed, slow or intermittent (1). There fore messages from the brain arrive delayed or absent. The disease is highly variable and clinically speaking, the symptoms can differ from person to person. The symptoms can be very mild, with alternating periods of improvements and deterioration (remission and relapse of disease), or disorders can develop to the point where patients become paralysed or completely blind. The disease can be mild in some people while in others, the progression of the disease develops rapidly leading to complete disability (2, 3).
Symptoms of MS include nystagmus, tremors and dysarthria, eye disorder, movement disorders, sensibility, problems with the coordination and balance of movement, urination, defecation, sexual dysfunction, disturbances in cognition, fatigue, pain etc. The exact cause of the disease is unknown, but it is believed that this is an auto-immune disease, which may be caused by stress, malnutrition, unidentified virus or bacteria, hereditary factors or even allergies of unknown substances etc (4, 5).
MS is often diagnosed in people between the ages of 25 and 50, but rarely in children and persons above age of 60. Women are 2 to 3 times more prone than man in contracting MS (6, 7).
The treatment of MS can be divided in the treatment of acute attacks (relapses), immuno-modulatory and symptomatic treatments. During acute deterioration it is necessary to prevent the worsening of symptoms through other causes such as infection, fever (high body temperature) and external ambient temperature. In treating acute relapses, glucocorticoids are applied in the form of pulse corticosteroid therapy. This therapy soothes and reduces the duration of relapses (1, 2).
Symptomatic treatment includes a full range of procedures that aim to alleviate the existing symptoms, in order to maintain active mobility for as long as possible and reduce the degree of disability of these patients.
The aim of this work is to evaluate the results of the rehabilitation of the patients with varying levels of disabilities and abilities in their day to day life, after hospitalisation.
PATIENTS AND METHODS
A clinical retrospective-prospective study was made at the clinic for physiology and rehabilitation in Sarajevo. This study included 49 respondents as based on the criteria stated above. The study included patients of both genders aged between 18 and 65 who were diagnosed with MS and who have undergone the recommended physical therapy as per the protocol. The study excluded patients who have not undergone physical therapy as per the protocol or had their treatment continued at the Neurological clinic in Sarajevo due to the worsening of the underlying disease. Patients were analysed according to gender, age, level of disability during reception and release in accordance with the EDDS (Expanded Disability Status Scale). This scale ranges from 0 to 10, with lower scores indicating lower level of disability. We have also analysed the abilities of the patients in their day to day life according to the Barthel index of reception and release. This scale ranges from 0 to 20. A patient is fully dependent when the sum of point was 0-4; 5-12 shows high level of dependence, 13-18 shows moderate level, 19 shows low level and 20 shows total independence.
All the analytical data are presented in tables with an absolute number of cases, the arithmetic mean, standard deviation and range of value χ2 - square test. We also used ANOVA and Wilcoxon nonparametric test. All the tests with p<0.05 were considered statistically significant
RESULTS OF THE RESEARCH
After research, the following results were obtained.
Table 1. Gender and age of patients
	
	N
	Mean
	SD
	SE
	95% CI for Mean
	Minimum
	Maximum

	
	
	
	
	
	Lower 

Bound
	Upper 

Bound
	
	

	Female
	34
	42.38
	13.48
	2.31
	37.67
	47.08
	18.00
	66.00

	Male
	15
	46.06
	9.56
	2.46
	40.76
	51.36
	28.00
	65.00

	Total
	49
	43.51
	12.43
	1.77
	39.98
	47.08
	18.00
	66.00

	χ2=7.367; p=0.007
	F=0.912; p=0.344


Of the total number of patients (n=49) there were 15 men and 34 women. There was a significant difference statistically in gender representation – women dominated χ2=7.367; p=0.007. The average age was 43.51±12.43, the average age of female patients was 42.38±13.48 years, and the average age of male patients was 46.06±9.56 years. The ANOVA test did not show significant difference statistically in age representation in relation to the gender F=0.912; p=0.344.

Table 2. Changes in EDDS values before and after treatment
	 EDDS
	N
	Mean
	Std. Deviation
	Minimum
	Maximum

	Beginning of the treatment
	49
	6.0408
	1.52697
	3.00
	9.00

	After the treatment 
	49
	5.4694
	1.51523
	3.00
	9.00

	Z=-0.514; p=0.001


By using a nonparametric Wilcoxon test, there was a statistically significant difference in the EDDS value before and after therapy. The EDDS value before therapy was 6.04±1.52 (required regular or occasional assistance to walk up to 100 m with or without rest), whereas after therapy, the value fell to 5.46±1.51 (mobile without aid or rest, but with restrictions in daily activities), Z=-0.514; p=0.001

Table 3. Changes in Barthel index value before and after treatment 
	Barthel index
	N
	Mean
	Std. Deviation
	Minimum
	Maximum

	At the beginning of the treatment
	

49
	12.89
	5.52
	3.00
	20.00

	At the end of treatment
	49
	14.48
	5.37
	4.00
	20.00

	Z=-4.834; p=0.001


By analysing the activities in the daily life of the patients-before and after the therapy-based on the Barthel index and by implementing the Wilcoxon test, we have established a statistically significant difference in the clinical status. Before the therapy and after reception, based on the Barthel index, the patients were classified in the heavily dependent category (12.89±5.52), while after therapy their clinical condition improved and they were classified, according to the Barthel index, with moderate dependence (14.48± 5.37), Z=-4.843; p=0.001.

DISCUSSION
Multiple sclerosis (MS) is a chronic disease of the central nervous system. It was named after lesions where histo-pathological samples of brain tissue appear as indurate  areas plaques (6). These plaques are “disseminated” in different areas of the central nervous system and appear at irregular intervals. With the development of neuro-radiological techniques, especially MRI (magnetic resonance imaging) of the brain, the number of diagnosed and newly diagnosed patients with MS has dramatically increased. It was found that in patients with MS, typically only one clinical manifestation of the disease occurs for each new 8 to 10 new lesions in the brain, that were confirmed by MRI (7).
Clinical features of patients with MS is actually very diverse with different symptoms that vary in severity these patients, after diagnosis and neurological therapy, register for the rehabilitation mainly because of the problems with their motor skills and their inability to control their sphincters (8,9)
At the Clinic for physiotherapy and rehabilitation we have analysed a group of 49 patients who were in rehabilitation. Of the total number of patients (n=49), there were 15 males and 34 females. There was a statistically significant difference in the gender representation of the respondents, and in the examined sample women dominated (p=0.007). These figures correspond to data from the literature; female patients suffer from MS, 2 to 3 times more than men.
Analysis of the age structure of patients shows that the average age was 43.51±12.43, the average age of female patients was 42.38±13.48 years, and for male patients, it was 46.06±9.56 years. This data indicates that there is no statistically significant difference in age structure of the respondents in relation to their gender (p=0.344). Research conducted earlier show that the average age of patients with MS in rehabilitation was lower. We think that reason for this difference is better diagnosis and the earlier involvement of patients in the rehabilitation process, but it is also possible that other studies involved younger patients (10, 11).
The assessment of the degree of disability is shown through EDDS and used as a measure of the progression of the disease and severity of neurological disorder in these patients (12). During the process of rehabilitation, patients tried to increase their mobility by kinesiotherapy (13). Also, all patients underwent occupational therapy to gain competence in day to day activities. The analysis of the EDDS values before and after the therapy showed statistically significant differences. The EDDS value before therapy was 6.04±1.52 which means that patients needed permanent or temporary orthopaedic aid such as the use of canes, crutches or zimmer frames (or walking frame) to walk up to 100 m, with or without rest; while after the therapy, the value dropped to 5.46±1.51, which means that the patient is mobile without assistance or rest, but is limited in daily activities (p=0.001). Our research shows that patients with a greater degree of disability were registered for the rehabilitation than what other studies have shown (14, 15). Research conducted in France and England have shown that in-patient rehabilitations is carried out for small disabilities and in the earlier phases of the disease when they expect the effects of the treatment to be better (16,17,18).
By analysing the activities of everyday life according to the Barthel index, significant statistical difference in clinical conditions was established (p=0.001) before and after physical therapy. Upon reception, the patients were classified as being heavily dependent (12.89±5.52), while after the treatment, their clinical condition improved and they were, according to the Barthel index, classified as being moderately dependent (14.48± 5.37). These data confirm that physical therapy (kinesiotherapy and occupational therapy) is of great importance in enabling patients in carrying out day to day activities. Research done in the last three years also gives similar results. It is recommended that the evaluation of different possibilities and aspects of physical therapy should be tailored to each patient and to respect current possibilities of these patients in each therapeutic procedure (19.20). An important prognostic factor is the movement in the Barthel index at the beginning, during and after physical therapy which will, if stagnant, show that the best clinical recovery in day to day life activities has been reached (21).
CONCLUSION:
Patients with the MS, after rehabilitation in hospital conditions, show significant recovery and reduced degrees of disability. In day to day activities they were more independent, but the rehabilitation demands an individual approach and adaptation to the current capacities of the patients. 
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