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ABSTRACT 
Objective: To evaluate the effects of structured resistance exercises on cognition level among patients with mild 

cognitive impairment. 
Methods: A quasi experimental trial was conducted on thirty patients with mild cognitive impairment (MCI) from 

September 2020 to February 2021 at Ibn e Siena hospital, Multan. The total sample was randomly divided into 
two equal groups containing fifteen patients each; Group-A (Conventional pharmacological treatment) and Group-
B (Resisted exercises). Group-A participants were treated with conventional pharmacological treatment 
cholinesterase inhibitors along with regular physical exercise while Group-B participants were treated with 
resistance exercises along with conventional pharmacological treatment. The standardized tools were used for 
data collection including Standardized mini mental state examination (SMMSE), Montreal cognitive assessment 
(MOCA), Trial making test A (TMT-A) and Trial making test B (TMT-B). Data was entered and analyzed by using 
SPSS 21. 
Results: Independent samples T-test showed statistically significant difference after intervention for measures of 

cognitive performance. There was significant difference (p<0.01) between pre and post intervention score of 
SMMSE (20.60 ± 1.75 and 23.20 ± 1.69) and MOCA (17.60 ± 1.35 and 21.93 ± 1.57). There was also significant 
difference between (p<0.01) pre and post intervention score of TMT-A (1.47 ± 0.34 & 1.23 ± 0.04) and TMT-B 
(2.51 ± 0.04 and 2.08 ± 0.04).   
Conclusion: Resistance exercises increases the cognitive levels of Mild Cognitive impairment patients. 
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INTRODUCTION 
The cognition is defined as the mental action or process of 
acquiring knowledge and understanding through thought, 
experience and the senses. Cognitive impairment affect 
older adults at age above fifty and it includes memory 
deficits, attentions deficits, and problem solving difficulties 
in activities of daily living.1 Cognitive impairment can affect 
learning something new, concentrating, remembering and 
decisions making. With older age decline of cognitive 
abilities begins to start. With advance decline of brain cells 
some persons encounter with memory problems, 
consciousness problems, judgement and reasoning issues 
and doing different tasks that can lead towards dementia. 
These functions are necessary to carry out basic activities 
of daily living.2  
 There are three types of cognitive impairments that 
are, mild, moderate and severe. Mild cognitive impairment 
also defines as it is early stage of dementia. Several 
studies shows that the prevalence of MCI in older adults is 
approximately 3- 42 %.3 It stands between normal aging 
and dementia. It increases with age, at the age 60 years 
1%, at 70 years of age 12%, at 80 years of age 30% and at 
85 years of age 42%.4 Mild cognitive impairment is not 
progression of dementia but connect with memory that 
appears in progression of disease.5 
 Mild cognitive impairment is described by four criteria, 
that include memory deficits, normal activities of daily living, 
executive functions and abnormal measure of cognition 
using education and age adjusted norms.6 The diagnostic 
criteria of MCI is made entirely on the basis of clinical 
background and on the decision of clinician.7 Recent 

diagnostic criteria for mild cognitive impairment include 
gradual decline of cognitive abilities for at least 6 months.5 
 There are several risk factors for MCI including 
hypertension, diabetes and obesity.8 Several studies on 
imaging of brain show that the main cause of MCI is 
shrinkage of hippocampus. There are several other causes 
which are associated with declination of cognition like 
different medications, bacterial or viral infections, deficiency 
of vitamins, depressive mood swings, smoking and use of 
alcohol.9 
 Physical activity has a protective effect on brain 
functions in older people. Although there are studies which 
provides evidence for efficacy cardiorespiratory and 
aerobics exercises for preventing cognitive decline in older 
people but very less is known about the effectiveness of 
structured resisted exercises in mild cognitive impairment. 
Therefore, this study was carried out to explore the effects 
of resistance training among patients with mild cognitive 
impairment and devising treatment plan inculcating 
resistance exercises upheld by evidence. The result of this 
study will be helpful for physical therapists engaged in care 
older population with cognitive impairment. 
 

METHODS 
A quasi experimental trial was conducted on thirty patients 
with mild cognitive impairment (MCI) from September 2020 
to February 2021 at Ibn e Siena hospital and research 
institute, Multan after obtaining ethical approval. Patients 
having age of above 50 years with mild cognitive 
impairment confirmed by standardized mini mental scale 
examination having score of 18-23 were included in the 
study. The Patients having scored greater than 25 and less 
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than 18 in standardized mini mental scale examination, 
severe cognitive impairment due to brain tumours, TBI, 
stroke and Parkinson’s disease were excluded. The 
patients were randomly divided into 2 equal groups by coin 
toss method containing fifteen patients each; Group-A 
(Conventional pharmacological treatment) and Group-B 
(Resisted exercises). The intervention protocol for Group-A 
(Conventional pharmacological treatment) participants was 
conventional pharmacological treatment that is 
cholinesterase inhibitors along with regular physical 
exercise whereas Group-B (Resisted exercises) was 
treated with resistance exercises for whole body by using 
thera bands and dumbbells (3 sets of 10 reps) along for the 
duration of fifty minutes along with conventional 
pharmacological treatment. The informed consent from all 
patients was taken before enrolment in the study.  
 Standardized outcome measure was used including 
standardized mini mental scale examination (SMMSE), trail 
making test-A (TMT-A), trail making Test-B (TMT-B) and 
Montreal cognitive assessment (MOCA). Patients were 
assessed twice; at baseline (Week 0) and at the 
termination of treatment (Week 6). The total duration of 
treatment consists of Six weeks with frequency of five 
sessions per week. (Total no. of sessions= 30). End values 
of variables were calculated after completion of treatment 
session. 
 Data was analyzed by using SPSS version 21. 
Frequency percentage, mean and standard deviation were 
used for presentation of categorical and demographic 
features. The level of significance was accepted as P< 05. 
Numeric variables were defined as mean ± standard 
deviation.  
 

RESULTS 
The total participants in the study were 30 in numbers, 
divided in two groups. For control group, regular physical 
exercise along with conventional pharmacological 
treatment and for experimental group was resistance 
exercises for whole body and conventional 
pharmacological treatment. Among them 27 (90%) were 
male and 3 (10%) were females. The mean age of group A 
and group B was 53.86±3.4, 54.40±4.76 respectively. Mean 
SMMSE score was 19.93± 1.62 vs. 20.60± 1.35 at the start 
of treatment for Group-A (Pharmacological treatment) vs. 
Group-B (Resisted excises) respectively while it was 
20.13± 1.35 vs. 23.20± 1.35 at the end of treatment for 
Group-A (Pharmacological treatment) vs. Group-B 
(Resisted excises) respectively. The mean score for MOCA 
was 17.93± 1.66 vs. 17.60± 1.35 at the start of treatment 
for Group-A (Pharmacological treatment) vs. Group-B 
(Resisted excises) respectively while it was 19.86± 1.59 vs. 
21.93± 1.57 at the termination of treatment for Group-A 
(Pharmacological treatment) vs. Group-B (Resisted 
excises) respectively. The mean baseline score for TMT-A 
was 1.45± 0.05 vs. 1.47± 0.03 for Group-A 
(Pharmacological treatment) vs. Group-B (Resisted 
excises) respectively while post treatment score was 1.34± 
0.06 vs.1.23± 0.04 for Group-A (Pharmacological 
treatment) vs. Group-B (Resisted excises) respectively. 
The mean baseline treatment score for TMT-B was 2.53± 
0.04 vs. 2.51± 0.04 for Group-A (Pharmacological 
treatment) vs. Group-B (Resisted excises) respectively 
while post treatment score was 2.42± 0.04 vs. 2.08± 0.04 
for Group-A (Pharmacological treatment) vs. Group-B 
(Resisted excises) respectively.   
 

Table- I: SMMSE and MOCA Score in patients having cognitive dysfunction in Both Groups 

Mean Score Mean ± S.D. p-value 

 Group-A (Pharmacological treatment) Group-B 
(Resisted exercises) 

 

Standardized Mini Mental State Examination (SMMSE) 

Pre-treatment SMMSE (Week 0) 19.93± 1.62 20.60± 1.35 0.23 

Post- treatment SMMSE (Week 6) 20.13± 1.75 23.20± 1.69 0.00 

Montreal Cognitive Assessment (MOCA) 

Pre-treatment MOCA (Week 0) 17.93± 1.66 17.60± 1.35 0.55 

Post-treatment MOCA (Week 6) 19.86± 1.59 21.93± 1.57 0.00 

 
Table-II: TMT-A & TMT-B score in Patients having cognitive dysfunction in both groups 

Mean Score Mean ± S.D. p-value 

 Group-A (Pharmacological treatment) Group-B             (Resisted 
exercises) 

 

Trail Making Test-A (TMT-A) 

Pre-treatment TMT-A (Week 0) 1.45± 0.05 1.47± 0.03 0.12 

Post-treatment TMT-A (Week 6) 1.34± 0.06 1.23± 0.04 0.00 

Trail Making Test-B (TMT-B) 

Pre-treatment TMT-B (Week 0) 2.53± 0.04 2.51± 0.04 0.35 

Post-treatment TMT-B (Week 6) 2.42± 0.04 2.08± 0.04 0.00 

 

DISCUSSION 
Resistance exercises are found to be more effective in 
patients with mild cognitive impairment in improving their 
cognitive functions including memory, recall and attention. 
There is also vital effect of resistance exercises on patients 
with dementia,10 and with history of fall and fall related 
factors in elderly people with MCI.11 There is no particular 
treatment for mild cognitive impairment. Several 
pharmacological and non-pharmacological treatment plans 
are used to improve daily cognitive function and slow down 

the development rate of mild cognitive impairment and 
dementia. 12 
 A study was done by SG Hong et al that concluded 
resistance exercises help the MCI patient to improve their 
cognitive function. They used MOCA as their cognitive 
measure tool that also showed significant improvement in 
post intervention measure. This study results showed 
significant difference in cognitive measure that include 
MOCA pre and post intervention 13. Current study showed 
significant improvement in post treatment MOCA score and 
endorses the findings of this study. 
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 A study was conducted by Chia Liang and his 
colleagues to know about the results of acute aerobic and 
resistive exercises on muscle making cells improvement, 
and neurocognitive improvement in older adults having 
MCI. 66 patients were included in the study and they were 
equally divided into 3 groups. One group receives aerobic 
exercises, second group receives resistive exercises and 
the third group didn’t receive any exercise. After repetitive 
trials it was observed that resistive exercises show great 
improvements in MCI patients.14 Our study also showed 
improvement in MCI patients being treated with resisted 
exercises in addition to conventional pharmacological 
treatment. So the findings of current study are in 
agreement with the available literature. 
 W.C. LiYangLei conducted systematic review to 
check the cognitive and psychological improvement in 
people having MCI. It was observed that physical 
modalities used in these conditions have no effect but the 
exercise program show remarkable results. After number of 
repetitions, it was observed that aerobic exercises have 
moderate effect on MCI patients whereas resistance 
training exercises has remarkable effect in improving 
cognition and psychological factors15. The current study 
also showed similar improvement in cognition of MCI 
patients. 
 L Liang et al conducted a study and concluded that 
momentum based dumbbell exercises have potential 
benefit for improving cognitive functional abilities in older 
adults with mild cognitive impairment. They used trail 
making test B (TMT-B) as their assessment tool that 
showed significant improvement in post intervention 
measures. In current study trail making test B (TMT-B) also 
showed significant difference in pre and post treatment 
measures.16 
 A randomized control trial conducted Tsai C-Land his 
colleagues to investigate the effects of 12-week resistance 
exercise program along with an elastic band on EEG 
patterns and cognitive function in older MCI patients. MCI 
group received resistive exercises whereas control group 
didn’t receive any physical therapy protocol. At the end of 
the session it was observed that this exercise program 
improves bodily fitness of an elder people having MCI. It 
was concluded that resisted exercise plan can be the 
effective treatment protocol for the cognitive decline and 
improving fitness.17 The results of our study showed similar 
improvement in cognition after addition of resisted 
exercises to conventional pharmacological treatment. 
 

CONCLUSION 
Resistance exercises are significant in improving cognition 
level among patients with mild cognitive impairment. 
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