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Synopsis 

There is an increasing interest of physical exercise as a treatment strategy for managing people with 

dementia. The aim of this study is to evaluate the effect of resistance exercise on the cognitive function, 

depression and activities of daily living in people with mild dementia. Thirty participants from a day care 

center with mild Alzheimer’s disease were randomly allocated to two groups: resistance exercise 

intervention and controls. The intervention took place three times/week for about 40 minutes, for 12 

weeks. Exercise performed on main muscle groups at moderate intensity, while controls carried on their 

usual daily activities (no exercise). Cognitive function (Mini Mental State Examination - MMSE), depression 

(Geriatric Depression Scale-GDS-15) and activities of daily living (Instrumental Activities of Daily Living 

Scale-IADL) were evaluated in all participants twice.  Repeated measures statistical analysis was performed 

with SPSS 22.0. The intervention group scored significantly higher than controls at second time point. 

IADL score significantly deteriorated at the second time point in controls. GDS-15 score was significantly 

increased in controls. MMSE score before intervention was significantly correlated to MMSE score after 

intervention. IADL score at second time point was positively and significantly related to MMSE. 

Intervention may have a significant positive influence on mental and daily living activities.  
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Background 

Dementia is a clinical syndrome characterized by impaired cognition functions, neuropsychiatric symptoms 

and gradual deterioration of physical function. In recent years, there is an increasing interest in the role of 

physical exercise as a treatment strategy for managing people with dementia [1-2]. 

Purpose  

The aim was to evaluate the effect of resistance exercise on the cognitive function, depression and activities 

of daily living in people with mild dementia.  
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Methods 

This is intervention study. Thirty participants from a day care center with mild Alzheimer’s disease (Athens 

Alzheimer Association) were randomly allocated to two groups: one group resistance exercise intervention 

(n=15) and one control group (n=15). 

Inclusion Criteria 

a) age ≥ 65 years old b) diagnosis of mild Alzheimer’s dementia, as determined by the treating physician c) 

Mini-Mental State Examination (MMSE): 20-24 /30 d) ability to move to the intervention place e) existence 

of a caregiver f) sufficient hearing and vision g) medical consent to participate in the exercise h) absence of 

any other exercise program i) without medication change for at least 2 months j) ability of consent k) have 

already been considered as capable for consent from the treating physician and the treatment team. 

Exclusion Criteria 

a) other dementia type b) neurological disease with severe motor and cognitive problems c) serious diseases 

where is inappropriate participation in exercise, in consultation with the treating physician such as severe 

psychiatric illnesses, uncontrolled blood pressure severe cardiorespiratory problems, severe musculoskeletal 

problems d) malignancy e) recent surgery (<12 months) f) severe vision / hearing problems g) alcoholism 

h) drug use. 

The intervention took place three times/week about for 40 minutes, for 12 weeks. Exercise included main 

muscle groups and was performed with ankle and wrist weights at moderate intensity and with a gradual 

increase of the load. Also, the intervention included warm-up and cool down lasting 5-10 minutes 

respectively, which will involve active exercises for the head, limbs, torso and stretching. The control group 

carried on their usual daily activities (no exercise). Cognitive function (Mini Mental State Examination - 

MMSE), depression (Geriatric Depression Scale-GDS-15) and activities of daily living (Instrumental 

Activities of Daily Living Scale-IADL) were evaluated in all participants twice, before and immediately after 

intervention by an independent neuropsychologist/psychologist and physiotherapist. 

Assessment Tools 

Mini Mental State Examination (MMSE)  

MMSE is the most common assessment tool for diagnosing cognitive disorders. It is used by a large number 

of professionals and is a point of reference worldwide by both clinicians and researchers. It is also used in 

clinical practice as a diagnostic tool, in epidemiological studies, in clinical research to monitor the course of 

the disease, to study the effectiveness of therapeutic interventions, while its score is used as a criterion for 

inclusion in studies with patients with dementia and Alzheimer's disease (AD) [3-6]. 

Geriatric Depression Scale (GDS-15) 

GDS-15 is a reliable and valid tool for assessing depression in the elderly as well as in patients with mild to 

moderate dementia [7-10]. 

Instrumental Activities of Daily Living Scale (IADL) 

IADL is suitable for the evaluation of the complex activities of the daily life of the elderly. It is also a valid 

and reliable tool for evaluating functions, in both healthy elderly and elderly patients with dementia [11-14].  

Analysis 

Repeated measures with post hoc analysis, was performed with SPSS 22.0. 
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Results  

The intervention group scored significantly higher than controls at second time point on MMSE score 

(p<0.001). IADL score significantly deteriorated at the second time point in controls (p<0.001). GDS-15 

score was significantly increased in controls (p=<0.05). MMSE score before intervention was significantly 

correlated to MMSE score after intervention (r=0.762, p=0.001). IADL score at second time point was 

positively and significantly related to MMSE (r=0.686, p<0.001). 

Conclusions and Implication 

MMSE score were significantly improved within the intervention group, while GDS-15 and IADL were 

indicative of better performance in the intervention group. Intervention may have a significant positive 

influence on mental and daily living activities. 

Competing Interests: The authors declare no conflict of interest. 

Ethics Approval: The study approved by the Ethical Committee of the University of West Attica 

(96645-25/11/2020). All participants gave written consent. 

Informed Consent: The statement of informed consent taken from the patient. 

References 

[1] Groot C, et al. “The effect of physical activity on  cognitive function in patients with dementia: A meta-analysis of randomized 

control trials”. Ageing Research Reviews. 25:13–23. 2016; Doi:10.1016/j.arr.2015.11.005. 
[2]  Lam FM, et al. “Physical exercise improves strength, balance, mobility, and     endurance in people with cognitive impairment 

and dementia: a systematic review”. Journal of Physiotherapy. 64:4–15. 2018; Doi:10.1016/j.jphys.2017.12.001 
[3] K.N Fountoulakis, et al. “Mini Mental State Examination (MMSE): A validation study Greece”. American Journal of Alzheimer's 

Disease and Other Dementias. 15:342-345.2000; Doi:10.1177/1533311750001500604 
[4] K.R Chapman, et al. “Mini Mental State Examination and Logical Memory scores for entry into Alzheimer’s disease trials”. 

Alzheimer's Res Ther. 8:9. 2016; Doi:10.1186/s13195-016-0176-z. 
[5] M.F Folstein, et al. “Mini - Mental State” A practical method for grading the cognitive state of patients for clinician”. J. psychiatr. 

Res. 12: 189-98. 1975; Doi: 10.1016/0022-3956(75)90026-6. 
[6] M. Tsolaki, et al. “Alzheimer's Disease Assessment Scale: the validation of the scale in Greece in elderly demented patients and 

normal subjects”. Dement Geriatr Cogn Disord.8:273-80. 1997; Doi: 10.1159/000106644.           
[7]  J.V Yesavage, et al. “Development and Validation of a Geriatric Depression Screening Scale: A Preliminary Report”. Journal of 

Psychiatric Research. 17: 37-49. 1983; Doi:10.1016/0022-3956(82)90033-4. 
[8] J.I Sheikh, et al. “Geriatric Depression Scale (GDS): recent evidence and development of a shorter version”. Clin Gerontol. 5:165-

173. 1986; https://psycnet.apa.org/doi/10.1300/J018v05n01_09. 
[9] E.L Lesher, Berryhill J.S. “Validation of the Geriatric Depression Scale-Short Form among inpatients”. J Clin Psychol. 50:256-

60.1994; Doi:10.1002/1097-4679(199403)50:2<256:aid-jclp2270500218>3.0.co;2-e. 
[10] HW Lach, et al. “Can older adults with dementia accurately report depression using brief forms? Reliability and validity of the 

Geriatric Depression Scale”. J Gerontol Nurs.  36:30–37. 2010; Doi:10.3928/00989134-20100303-01. 
[11] M.P Lawton, et al. «Assessment of older people: self-maintaining and instrumental activities of daily living». Gerontologist. 9:179–

186.1969; Doi:10.1093/geront/9.3_Part_1.179. 

[12] Κ. Mystakidou,  et al. “Evaluation of instrumental activities of daily living in Greek patients with advanced cancer”. Int J Rehabil 

Res. 36:75-80.2013; Doi: 0.1097/MRR.0b013e328359a2cc. 
[13]  I. Theotoka I, et al.  “Preliminary report of a validation study of Instrumental Activities of Daily Living in a Greek sample”. 

Percept Mot Skills.104:958-60.2007; Doi: 10.2466/pms.104.3.958-960.  
[14] I.S Ahn, et al. “Impairment of instrumental activities of daily living in patients with mild cognitive impairment”. Psychiatry Invest. 

6:180–84. 2009; Doi: 10.4306/pi.2009.6.3.180. 

https://doi.org/10.21467/abstracts.140
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tsolaki%20M%5BAuthor%5D&cauthor=true&cauthor_uid=9298628
https://www.ncbi.nlm.nih.gov/pubmed/9298628
https://doi.org/10.1093/geront/9.3_Part_1.179
https://pubmed.ncbi.nlm.nih.gov/?term=Mystakidou+K&cauthor_id=23060083

