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Abstract: This study aims to evaluate the effects of physical training on the management of Alzheimer's disease 

in Tunisian male older adult patients. 21 patients were separate into two groups one of which followed a 

physical training program for six months and the other served as a control. Our results showed that exercise 

training significantly manages the cognitive function in patients such as the ADAS total, the ADAS memory and 

the MMSE. We conclude that physical training could be an interesting approach to the control of Alzeimer’s 

disease in Tunisian male older adult patients. 
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I. Introduction 
 The increase in life expectancy is admittedly nowadays an important gain for humanity, but 

unfortunately it brings us its procession of degenerative diseases, whose Alzheimer's disease and related 

dementias. Alzheimer's disease is the major degenerative dementias, induced by aging or by the addition of 

vascular degenerative diseases or others (Vasile et al., 2008; Smith et al., 2013). 

 Alzheimer is a disease of the brain. It is characterized by the progressive death of nerve cells with 

impaired cognitive functions and memory in particular. The causes of this disease are diverse and are often 

associated with cardiovascular risk factors such as hypertension, diabetes, obesity etc. (Vogel et al., 2006). The 

management of Alzheimer's disease rests on the medicinal therapy and non medicinal therapy (Friedman and 

Trappen, 1991; Eggermont et al., 2005). The specific drug therapy includes the acetyl-cholinesterase inhibitions 

and the antiglutaminergic. They showed a moderate and superior efficacy to placebo on the overall condition of 

the patient, on cognitive disorders, loss of autonomy and behavioral disorders, but do not prevent the disease to 

evolve (Vasile et al., 2008). Beyond medicinal taking is poorly evaluated scientifically. Music therapy (Guetin 

et al., 2007) and physical activity seem both taken into non-medicinal load more developed although still very 

limited. They seek to fight against two types of consequences of the disease, behavioral disorders such as 

malnutrition, sleep disorder, anxiety and restlessness etc. and degeneration of cognitive functions (Diesfeldt and 

Diesfeldt-Groenendijk, 1977; Lindenmuth and Moose, 1990; Friedman and Tappen, 1991; Palleschi et al., 1996; 

Teri et al., 1998; Arkin et al., 1999; Rolland et al., 2000; Tappen et al., 2000; Eggermont et al., 2005; Scherder 

and Eggermont, 2006; Williams and Tappen, 2007). 

 Regular physical activity improves physical fitness aerobic, increases cerebral perfusion and thus 

allows better oxygenation of the central nervous system (Dustman et al., 1994). Physical activity may thus, for 

improving the use of oxygen and/or cerebral blood flow, improve the glucose metabolism and the 

neurotransmitters (serotonin, norepinephrine and dopamine) essential for cognitive functioning. Same, Heyn et 

al., (2003) and Coelho et al. (2009) have shown physical activity in older that adults with Alzheimer's disease 

can contribute positively by attenuating decline in cognitive function. However, most studies involving physical 

activity and Alzheimer disease have used general or aerobic training protocols (Arcoverde et al., 2008; 

Hernandez et al., 2010). Thereafter, Smith et al. (2013) and Rolland et al. (2000) showed that endurance 

exercise, walking or cycle ergometer, improved overall cognitive functions assessed by the MMSE and memory 

capacity as a main factor for the recognition of the level of Alzheimer's disease in older adults. 

 The objective of this study was to verify the effects of endurance training program on the management 

of Alzheimer disease in Tunisian male older adult with evaluate some cognitive functions especially memory 

and intellectual abilities. 

II. Materials and methods 
Patients 

 This study, which was approved in advance by the Regional Ethics Committee, was carried out on a 

carefully selected population of 21 Alzheimer patients’ adults (63.0 ± 4.2 years) same education level and this to 
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assess the effects of the physical activity on an ergometer cycle and treadmill on the management of 

Alzheimer’s disease and cognitive functions in older adults Tunisian. The patients were randomized into two 

different groups, training group or wait-list control. The participation was voluntary, anonymous and 

confidential. Throughout the period of submission to training program, patients followed a life strict hygiene 

similar. 

Physical training program 

 Every exercise session was supervised by an exercise physiologist and a nurse practitioner to ensure 

participants reached their target heart rate. A medicaster was also present onsite in case of emergencies. The 

physical training program was designed in an effort to ensure the participants met the physical activity 

guidelines of 150 min per week, as recommended for sedentary adults. The training regimen consisted of three 

60 min sessions of aerobic exercise training per week for a period of 12 weeks. The participants’ aerobic 

exercise alternated each session between exercise ergometer cycle and treadmill. The exercise ergometer cycle 

routine included a 5 min warm up at 40 watts, cycling for 50 min at a speed that increased their heart rate to 50-

75% of their maximum achieved heart rate on VO2max testing, and a 5 min cool down at 40 watts. The 

treadmill workout included a 5 min warm up at 3 km/h, walking on treadmill for 50 min at a speed that 

increased their heart rate to 50-75% of their maximum achieved heart rate on VO2max testing, and a 5 min cool 

down at 3 km/h.  

Assessment of cognitive functions 

 Alzheimer Disease Assessment Scale (ADAS-Cog) 

 The cognitive section of the Alzheimer Disease Assessment Scale was the primary outcome measure of 

the study. The scale consists of 11 brief cognitive tests assessing memory, language, and praxis. Scores range 

from 0 to70, with higher scores indicating greater severity of cognitive impairment (Rosen et al., 1984).  

 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). 

Data analysis 

 For each cognitive function, the neurophysiologic basic data that are ordinal in nature, ie 

nonparametric, of the two independents small groups were compared using the Mann-Whitney U test/Wilcoxon 

Sum Rank test (Chan, 2003). However, for the assessment of the effects of physical treatments for each 

cognitive function, Wilcoxon Signed Rank test which is appropriate for paired samples was used (Chan, 2003). 

The two tests for statistical significance were two-tailed and referred to a significance level with α= 0.05. 

III.   Results 
 Table 1 shows the basic cognitive state of training and control groups. It defines the overall efficiency 

measured by the ADAS-Cog test and its subscales such as memory, language and praxis as well as mnemonic 

skills assessed by the MMSE of the patients. The Mann-Whitney U test showed no significant difference at α= 

0.05 between the two groups of patients at the beginning of the rehabilitation program and this for all assessed 

cognitive functions.  

Table 1. Baseline means value ± SD according to the cognitive function of the two groups 

Alzheimer’s patient participants to the study. 

Cognitive function Training group   Control group Function severity 

MMSE 17.83 ± 4.02 17.00 ± 5.07 Moderate 

ADAS-Cog total   37.40 ± 8.22 37.44 ± 9.11 Moderate  

ADAS-Cog memory   19.40 ± 5.60  19.00 ± 6.95 Moderate  

ADAS-Cog language 14.67 ± 5.31  14.88 ± 5.06 Moderate 

ADAS-Cog orientation/praxis 03.23 ± 2.64    03.56 ± 3.54  Moderate  

MMSE= Mini Mental State Examination; ADAS-Cog= Alzheimer Disease Assessment 

Scale-Cognitive Subscale.  
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Figures 1, 2 and 3 show the evolution of the ADAS-Cog total, the ADAS-Cog memory and the MMSE 

of trained patients or no for 6 months with 3 sessions of 60 minutes per week. The ADAS-Cog total and ADAS-

Cog memory levels of the training group decreased significantly as confirmed by the Wilcoxon Signed Rank 

test after a period of physical rehabilitation, while they increase for the control (Pr≤ 0.05). This indicates that 

physical training has improved both cognitive functions in patients. 
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Figures 1. Evolution of the ADAS-Cog total levels in Tunisian male older adult patients belonging to the 

control group or to the training group that has been submitted to physical rehabilitation program for six months. 

Mean values ± SD for 9-11 patients. 
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Figures 2. Evolution of the ADAS-Cog memory levels in Tunisian male older adult patients belonging to the 

control group or to the training group that has been submitted to physical rehabilitation program for six months. 

Mean values ± SD for 9-11 patients. 
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Figures 3. Evolution of the MMSE levels in Tunisian male older adult patients belonging to the control group 

or to the training group that has been submitted to physical rehabilitation program for six months. Mean values 

± SD for 9-11 patients. 

 The MMSE level of the group who was submitted to physical training increases significantly as shown 
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by the statistical analysis by the Wilcoxon Signed Rank test after a period of physical rehabilitation, while 

decreases to that of the control (Pr≤ 0.05). This indicates that training program improved the MMSE function in 

patients. 

IV     Discussion 
 Alzheimer's is a disease that causes an overall slow movement and daily activities. The number of 

people worldwide suffering from this dementia is estimated at 850,000 with 165,000 new cases per year. 

Alzheimer's disease and related dementias are a major phenomenon of our modern society. The increasing 

incidence of this disease is due to two factors. On the one hand, many dementias are tagged Alzheimer's when 

they meet the same clinical symptoms. Moreover, the prevalence of Alzheimer's disease tends to increase 

exponentially with the ageing population. It goes from 5% before 65 to 20% after 85 years (Anaes, 2001). For 

the general public, Alzheimer's disease and related dementias are associated with memory disorders or some 

other cognitive disorders such as memory, behavioural etc. Indeed, the degeneration of cognitive and psycho-

behavioral mainly defines Alzheimer's disease and related dementias (Colcombe and Kramer, 2003 and 2004; 

Rovio et al., 2005). Our study showed that physical activity could be a therapeutic mean for Tunisian older 

adults with Alzheimer's disease and improves multiple aspects of cognitive functioning. This is consistent with 

results reported in other studies that have shown that physical activity has beneficial effects on cognitive and 

executive functions, and communication capacity of older people with mild cognitive impairment or dementia of 

the Alzheimer type (Scherder et al., 2005; Eggermont et al., 2006). Furthermore, Palleschi et al. (1996), Rolland 

et al. (2000), and Colcombe and Kramer (2003) showed that physical activity types walking, cycling, ergometer. 

etc. which tend to improve aerobic capacity, as a therapeutic option that can improve cognitive function 

assessed by the MMSE of older people suffering from senile dementia of the Alzheimer type. Thus, Smith et al. 

(2013) showed the effect of endurance training on the management of Alzheimer's disease program in older 

adults with a change in the ADAS-Cog score and its subscales in relation to the care provided usual. Chodzko-

Zajko et al. (1992) added that fitness was always correlated with memory performance in young and in older 

people. Although the literature is still poor on the effect of exercise on memory processes of Alzheimer's 

patients, it appears that a positive impact on memory will be a line of research. 

 In conclusion, this study shows that physical activity on a cycle ergometer and treadmill used 

alternately could be an effective method in controlling Alzheimer's disease and improve cognitive states of 

Tunisian male older adult patients 
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