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Abstract: The objective of this study was to verify the effects of physical rehabilitation on the decline of 

Alzheimer's disease in Tunisian male older adult patients. We focused mainly on effects on motor functions 

mainly stride length, walking speed and postural stability. 21 patients carefully selected were separated into two 

groups. The first group of nine patients served as control. However, the second group is composed of twelve 

patients was submitted for six months at three sessions of 60 minutes per week in a physical training program. 

Our results showed that physical activity improves significantly motor functions in Alzheimer's disease patients, 

namely stride length, walking speed, double limb support time and postural stability. We conclude that the 

physical training could be an interesting approach for the control of Alzheimer's disease in Tunisian male older 

adult patients. 
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I. Introduction 
 Alzheimer's disease is a major phenomenon in modern society. Associate in its initial stages with 

memory disorders, Alzheimer's is a neurodegenerative disease that brings about a variety of cognitive disorders 

and motor perturbations (Nakamura et al., 1997; Goldman et al., 1999). In addition, although the motor 

disorders are later and less demonstrative in people with dementia, we attach particular importance. The number 

of falls in the elderly is estimated that over two millions per year (Robitaille et al., 1990; Vellas et al., 1995), 

and is responsible for 12,000 deaths. Preventing falls is a major challenge against the dependence of the elderly. 

In addition, dementia increases the risk of falls (Morris et al., 1987; Tinetti et al., 1995; Van Doorn et al., 2003). 

Therefore, the maintenance of locomotion capability appears as paramount. First, locomotor efficiency will 

prevent the fall. Each spatio-temporal gait parameters such as walking speed, double limb support time and 

stride length are valuable indicators of the risk of falls (O'Keeffe et al., 1996; Van Iersel et al., 2004; Merory et 

al., 2006). On the other hand, walking is an activity of daily life often associated with one or more cognitive 

activities which puts the person in double or triple task, often difficult to negotiate. Indeed, intentional cost 

during different tasks being higher in the person with dementia, the risk of fall increases in the activities of daily 

life (Sheridan et al., 2003). The gait disorders appear as a common denominator of risk of falls of demented 

patients. Walking thus appears as a parameter to maintain as long as possible in these patients. Motor 

dysfunction in Alzheimer's disease is a late symptom and may appear in the form of extrapyramidal signs and 

abnormal gait, resulting in immobilization (Bottin et al., 2002; Ramos et al., 2005). The motor changes can 

manifest themselves in many different forms and stages of Alzheimer's disease. Since walking and balance are 

complex activities that require the integration of motor, sensory systems, brain processes and the reduction of 

the walking speed and the deficit of the balance typically emerge in the early first stages of dementia and 

cognitive disabilities apparent (Franssen et al., 1999; Wang et al., 2006). 

 Motor dysfunctions in patients with Alzheimer's disease can affect posture and posture control, with a 

significant reduction in engine speed (Alexander et al., 1995; Pettersson et al., 2002). These changes could be 

explained by a contribution of the various impairments coupled with delays in the activation of the central 

nervous system responses leading to postural perturbations including loss of neurons, dendritic loss, lower 

metabolism and cerebral perfusion and modification of neurotransmitter synthesis (Kluger et al., 1997; Franssen 

et al., 1999). 

 Some studies have shown that physical activity has a beneficial effect on executive functions (Scherder 

et al., 2005; Eggermont et al., 2006), on cognitive functions (Palleschi et al., 1996) and communication skills of 

elderly people with mild cognitive impairment or dementia of the Alzheimer type (Friedman and Tappen, 1991). 

Wang et al. (2006) was shown that regular physical activity was associated to a lower risk of developing 

dementia, suggesting that physical exercise offers cognitive benefits due to the connection between cognitive 

and motor functions. Thus, improving patient´s physical condition may extend their independence with regard to 
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mobility, thereby improving quality of life for themselves and caregivers, despite the progression of the disease 

(Teri et al., 2002; Pettersson et al., 2005). As for our study, it shows a positive impact of such activity on 

locomotor efficiency in our patients, which may consequently diminish the risk of falling, as was shown by 

Toulotte et al. (2004) in the healthy elderly. Similarly, Rolland et al. (2007) have shown the effect of a physical 

activity program of walking type increase balance and posture of older adults with Alzheimer's disease.  

 Existing pharmacological treatments are a valuable help in the management of some symptoms 

associated with the disease, but, in any case to stop permanently the progression of dementia. Catches in non-

drug load appear to offer a promising therapeutic track that no of them do not benefit from a universally 

recognized efficacy. Nevertheless, both forms of therapy emerge other in terms of efficiency; therapies focus on 

cognition, including cognitive stimulation therapies and centered on a physical drive capabilities (Sellal and 

Kruckzek, 2007).  

 The objective of this study was to verify the effects of physical rehabilitation of six months at three 

sessions of 60 minutes per week on the decline of Alzheimer's disease in Tunisian male older adult patients. We 

are interested primarily affect motor functions mainly stride length, walking speed and postural stability. 

II. Materials and methods 
Patients  

 Before starting the experiment, we had to get in first approved by the Committee for the Protection of 

Persons (CPP) in the region of Monastir, Tunisia, whose mission is to judge the scientific quality of the project 

and ensure the safety of people who will attend. And the study was conducted on a population of 21 Tunisian 

male older adult patients (63.0 ± 4.2 years) with Alzheimer's disease and this carefully selected to assess the 

effects of physical activity on walking, and balance and the risk of falls is to say about the decline of 

Alzheimer's disease. We formed two groups of patients on a voluntary basis and according to our following 

inclusion criteria, cognitively by the score at the Mini Mental State Examination (MMSE) of Folstein (1975) 

and the motor plan by the ability to walk 10 m and balance and risk of falling measured by the Berg Balance 

Scale (BBS). Elderly wheelchair and/or with severe hearing or vision problems, behavioral disorders 

incompatible with the intervention were excluded from the study. The MMSE is the test as to the inclusion or 

exclusion of people from the study. A score below 30 is generally regarded as the threshold for dementia. We 

are talking about mild dementia between 19-30, moderate dementia between 10-18 and severe dementia below 

10. For our study, we selected those who scored between 7 and 20. This test, no doubt most used in clinical 

practice allows identifying cognitive impairment, but does not exempt research diagnostic criteria for dementia. 

Physical training program 

 Our study was conducted over a period of 24 weeks. The first and last two were reserved for cognitive 

and motor assessments. During the other 20 weeks, patients underwent three sessions of rehabilitation of one 

hour per week. During the first two weeks of the training program, participants were introduced to physical 

activities involving joint mobilization and muscle stimulation. The assessment of individual skills is the first 

step of orientation programming to define the individual motor profile of participants. Then, for the remaining 

15 weeks, we have developed a system based on walking exercise program, balance and endurance exercises. 

Three themes were addressed by trading in accordance with our goals, and were subject to 40 minutes of 

exercises per session. One session per week was reserved for walking and improvement of gait parameters 

through exercises types motor route athletic 'or walk lengthier exercises' mini-golf adapted' for example. Then, 

another session a week was devoted to endurance exercises including exercises on arm ergometer (15-20 

minutes) and legs (15-20 minutes). In this way participants could thus maintain a slight effort to moderate for a 

long period. During this effort the patients were fitted with a heart rate monitor Beurer glove P-100. While we 

have not been able to achieve a stress test, we determined the target heart rate between 60 and 70% of maximum 

heart rate. The last session of the week involves activities that combine endurance, balance and walking. This 

pleasant supposed session and its purpose is to maintain motivation throughout the program period. Time is 

divided into three parts. The first consists of 10 min of contact, joint mobilization and warming. The second part 

is 40 min activity as described above. The third part is 10 min corresponds to a return to calm and relaxation. 

Mini Mental State Examination (MMSE) 

 We have evaluated the MMSE of patients before and after training. The MMSE is a brief test 

(approximately ten minutes) that can be used for screening for cognitive impairment and for estimating severity 

and progression of Alzheimer’s disease and before and after other forms of dementia. The maximum score on 

the MMSE test is 30. Age and education levels may influence scores. Scores above 20 can suggest mild 

cognitive impairment, scores between 11 and 20 suggest moderate cognitive impairment and scores of ten or 

below suggest severe cognitive impairment. These scores are suggested in the context that a patient has already 

been clinically diagnosed with Alzheimer’s disease and a level of cognitive impairment is to be ascertained 

(Folstein et al., 1975). 
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Berg Balance Scale (BBS) 

 Functional balance was assessed using the Berg Balance Scale (BBS) (Berg et al., 1992; Myamoto et 

al., 2004). This scale consists of assessing an individual’s performance on 14 common tasks of daily living that 

challenge functional balance in an increasing degree of difficulty, ranging from remaining seated with no back 

rest, to picking up an object from the floor, reaching forward and standing on one foot. The score ranges from 0 

to 56 points, higher scores denoting better performance.  

Walking assessment 
 The analysis of walking was performed with a Bessou locometer (Bessou et al., 1988) and SATEL 

software. The principle of this data analysis method consists of recording the longitudinal movement of each 

foot during an approximately 10 m long walk. The movement of each foot was transmitted, by means of a 

thread, to an optical sensor. The spatiotemporal data of a walking cycle were recorded. The phases of 

acceleration and deceleration were eliminated to ensure that the calculated values corresponded to the stabilized 

speed (Bessou et al., 1988). Prior to walking, the patient was seated on a chair to facilitate strap installation. The 

patient’s feet were in contact with the locometer, and the threads were switched on. Following these 

verifications, the patient stood up and walked the 10 m at a comfortable speed. A chair was set up at that 

distance to provide a demented individual with a reference point and to facilitate removal of the straps. The 

parameters selected were walking speed, stride length and double limb support time. 

III. Results 
 Table 1 shows the cognitive and motor functions baseline levels of Tunisian male older adult patients 

with Alzheimer's disease belonging to the control group and training group. It specifies the memory abilities of 

patients assessed by the MMSE, balance and fall risk in connection with the bodily function as estimated by the 

test BBS activity, walking speed, stride length and the double limb support time. The Mann-Whitney U test on 

the two samples showed no statistically significant difference at α = 0.05 between the two groups of patients at 

the beginning of the rehabilitation program and this for all cognitive and motor functions assessed. 

Table 1. Baseline means value ± SD according to the cognitive and 

motor functions in Tunisian male older adult patients with Alzheimer's 

disease belonging to control group and training group. 

 

Figures 1, 2, and 3 show the evolution of BBS levels, the walking speed and stride length of Tunisian 

male older adult patients with Alzheimer's disease in the control group and training group for six months at three 

sessions of 60 minutes per week. The nonparametric statistical test 'Wilcoxon Signed Rank has been used to 

verify the significance of changes in cognitive and motor functions of patients measured before and after six 

months of rehabilitation.  

 The balance, risk of falls and postural stability of patients physically trained group improved 

significantly after the rehabilitation period of six months at three sessions of 60 minutes per week. However, 

they decrease in the control group (Pr≤ 0.05; Figure 1). This indicates that physical exercise improves motor 

function 'BBS' of patients with Alzheimer's disease. 

Stride length of patients physically trained group increased significantly after the rehabilitation period 

of six months at three sessions of 60 minutes per week. However, it decreased in the control group (Pr≤ 0.05; 

Figure 2). This indicates that physical exercise improves motor function 'Stride length' of patients with 

Alzheimer's disease. 

Walking speed of patients physically trained group increased significantly after the rehabilitation period 

of six months at three sessions of 60 minutes per week. However, it decreased in the control group (Pr≤ 0.05; 

Figure 3). This indicates that physical exercise improves motor function ‘Walking speed’ of patients with 

Alzheimer's disease. 
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Figure 1. Evolution of the Berg Balance Scale (BBS) levels in Tunisian male older adult patients with 

Alzheimer's disease belonging to the control group or to the training group. Mean values ± SD for 9-11 patients. 
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Figure 2. Evolution of stride length levels in Tunisian male older adult patients with Alzheimer's disease 

belonging to the control group or to the training group. Mean values ± SD for 9-11 patients. 
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Figure 3. Evolution of walking speed levels in Tunisian male older adult patients with Alzheimer's disease 

belonging to the control group or to the training group. Mean values ± SD for 9-11 patients. 

 

IV. Discussion 
 Alzheimer's is a neurodegenerative disease. It is characterized by the progressive and irreversible 

degeneration of nerve cells. The loss of these cells leads to the continuous decline in cognitive abilities formerly 

known intellectual abilities synthesis (Kluger et al., 1997; Franssen et al., 1999). Is often associated with 

Alzheimer disease to memory loss because they are the neurons located in the region of the hippocampus, the 
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seat of memory, which is the first to be affected. But gradually other areas of the brain are affected, resulting in 

impaired use of language orientation in time and space capabilities, recognition of objects and people, of 

reasoning, of balance and posture etc. These disorders progressively reduce autonomy (Rolland et al., 2007). 

Indeed, it has been shown that when certain pathological processes affecting the central nervous system, there 

appears fluctuation of gait parameters related to falls risk. On the other hand, discrepancies of walking people 

with dementia generate a reduction in mobility and an increase in falls (Morris et al., 1987; Van Doorn et al., 

2003). The risks of falls are doubly increased in the demented elderly. So, dementia and cognitive impairment 

increases the risk of falls (Van Doorn et al., 2003; Sheridan and Hausdorff, 2007). 

 Physical activity is considered an effective method for the management of cognitive functions of people 

with Alzheimer's (Chortane et al., 2014). However, its effects on the motor skills such as posture and walking ... 

have not been mentioned. It is in this context that the work has been developed. Indeed, our study has shown 

that physical activity based on walking exercises, balance and endurance increases the level of mnemic capacity, 

maintaining posture and balance, stride length, and walking speed of Tunisian male older adult patients with 

Alzheimer's disease. These results are consistent with the results obtained by Palleschi et al. (1996) and Rolland 

et al. (2000, 2007) who reported that endurance exercises (walking or cycle ergometer) improve overall 

cognitive functions assessed by the MMSE, walking and balance of people with senile dementia of the 

Alzheimer type. Also, Santana-Sosa et al. (2008) confirmed that a physical activity programs significantly 

improve muscle strength, flexibility, agility, dynamic balance, endurance, walking and decrease the risk of falls 

due to a 12 weeks. The value of an exercise program on the improvement of physical parameters in the elderly 

has also been reported (Wild et al., 1992; Shigematsu et al., 2002; Toulotte et al., 2004; Shen et al., 2008). 

Physical activity thus it’s important in improving the spatio-temporal parameters of gait and balance 

(Sherrington et al., 2008; Thomas et al., 2010). 

 In conclusion, this study shows that the physical rehabilitation of Tunisian male older adult patients 

with Alzheimer's disease for six months at three sessions of 60 min per week significantly improves their motor 

functions, ie stride length, walking speed and postural stability. 
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