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ABSTRACT 

Objectives: To assess efficacy of L-dopa treatment on aggression, frontal lobe and task switching deficits in patients with 
Parkinson’s disease (PD). 
Study Design: Prospective comparative study. 
Place and Duration of Study: Bahawal Victoria Hospital and Civil Hospital Bahawalpur, Pakistan, from Apr 2016 to Oct    
2017. 
Methodology: Seventy-five healthy individuals and seventy-five PD patients participated in the study. This study was 
completed in two testing sessions. Healthy participants had single testing session whereas patients were tested twice (pre and 
post L-dopa treatment). Participants completed Frontal Assessment Battery, part B TMT, and Buss-Perry Aggression 
Questionnaire. 
Results: PD patients (6.13 ± 0.81) showed deficient frontal lobe functioning F (1,48)=14489.66, p<0.001, ηp2=0.99 than healthy 
individuals (17.93 ± 0.25). Patients (283.05 ± 6.02) had inferior task switching abilities F (1, 48) = 65397.85, p<0.001, ηp2=0.99 
than healthy individuals (78.37 ± 3.43). The level of aggression was higher F (1,48)=2369.24, p<0.001, ηp2=0.94 in patients 
(131.12 ± 12.57) compared with healthy individuals (43.33 ± 9.26). Post L-dopa treatment testing session showed significant 
improvement in frontal lobe functioning (6.13 ± 0.81 vs. 13.46 ± 1.45), task switching abilities (216.80 ± 13.74 vs. 283.05 ± 6.02) 
in patients. In addition, aggression was reduced in patients (106.06 ± 1.07 vs. 131.12 ± 12.57). 
Conclusion: L-dopa was found beneficial to reduce aggression, frontal lobe cognitive and task switching deficits in patients 
with PD. 
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INTRODUCTION 

Parkinson’s Disease (PD) is characterized byse-
lective loss of dopaminergic neurons and abnorma-
lities in functional interaction of cortico striatal net-
work.1 Cognitive decline has been identified as a signi-
ficant marker of disease progression in patients with 
PD.2 Levodopa (L-dopa),1,3,4 dihydroxy phenylalanine, 
is a building block which is converted into dopamine 
by human body. L-dopa can cross blood brain barrier 
and replaces dopamine being its precursor. Among 
medical therapies, L-dopa is the most effective treat-
ment to manage symptoms of PD,3,4 including frontal 
cortical and subcortical functioning of the brain.5,6 

The rationale of thisstudy was to compare aggres-
sion, frontal lobe and task switching performance bet-
ween PD patients and healthy individuals. Moreover, 
to assess the effect of L-dopa treatment on aggression, 
frontal lobe and task switching performance in patients 
with PD. It was hypothesized that patients with PD 

would show frontal lobe cognitive functioning and 
task swit-ching deficits in contrast with healthy indivi-
duals. Fur-ther, patients with PD would show higher 
aggression compared with healthy individuals. Given 
that the neuronal network modulating these para-
meters over-lap, it was hypothesized that L-dopa treat-
ment would be beneficial in reducing aggression, 
frontal lobe cogni-tive functioning and task switching 
deficits in patients with PD. 

METHODOLOGY 

This study had a prospective comparative design 
conducted at Bahawal Victoria Hospital and Civil Hos-
pital Bahawalpur, Pakistan, from April 2016 to October 
2017 and was approved by  board of studies of The 
Islamia University of Bahawalpur, Pakistan. The sam-
ple size was calculated with anticipated effect size=0.5, 
desired statistical power=0.8, probability level=0.05 
resulted in minimum sample size per group=64. Pur-
posive sampling technique was used. Seventy-five pa-
tients diagnosed with idiopathic PD and Seventy five 
healthy individuals from local community took part in 
the study. 

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by-nc/4.0/), which permits 

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

Correspondence: Dr Amara Gul, Dept of Applied Psychology, Islamia 
University of Bahawalpur, Bahawalpur-Pakistan 
Received: 15 Oct 2019; revision received: 22 Feb 2020; accepted: 24 Feb 2020 
zahid689@gmail.com 

 

Original Article  Open Access 



Parkinson’s Disease 

Pak Armed Forces Med J 2022; 72 (Suppl-2): S133 

Inclusion Criteria: PD patients  of age range 20-40 
years with disease duration of  7-13 years  and having 
daily L-dopa dose 400-480 mg.The inclusion criteria for 
healthy individuals was,age range 20-40 years,  not 
having any physical/mental illness.  

Exclusion Criteria: Participants were excluded if they 
have other than the mentioned parameters in inclusion 
criteria. 

Informed consent was obtained from all the parti-
cipants. Seventy-five PD patients were included from 
mentioned hospitals and seventy-five healthy indivi-
duals were included in the study from local com-
munity through advertisement.Participants were scree-
ned for dementia through Mini Mental Status Exami-
nation (cut off score ≤23).6 Healthy individuals had a 
single testing session whereas patients had two testing 
sessions. One as a baseline (pre-treatment) and second 
testing session was conducted post 3 months of L-dopa 
therapy. Participants were administered Buss-Perry 
Aggression Questionnaire, Frontal assessment battery 
and Trail Making test part B.  

Buss-Perry Aggression twenty-nine statement 
Questionnaire,7,8 was used to assess aggression. Frontal 
lobe cognitive functioning was assessed through 
Frontal assessment battery.8 Part B of the Trail Making 
Test was used to measure task switching ability. Task 
switching deficit is the time greater than 273 seconds 
whereas on average it takes approx. 75 seconds to 
perform part B.9,10 The statistical analysis was conduc-
ted through SPSS-20. Mean ± SD were calculated for 
quantitative variables. Frequency and percentages 
were calculated for qualitative variables. T-test was 
calculated for comparison of groups. The p-value ≤0.05 
considered significant. 

RESULTS 

Data of seventy-five (50%) PD patients and 
seventy five (50%) healthy individuals was assessed. 
Mean age of PD patients was 30.36 ± 6.98 yearsand 
healthy individuals was 32.74 ± 6.21 yearsand gender 
(male: female ratio was 50% in each group) (Table-I). 

Mean scores of patients (6.13 ± 0.81) were lower 
than healthy individuals (17.93 ± 0.25) on Frontal 
Assessment Battery t(74)=115.42, p<0.001. Patients 
(283.05 ± 6.02) took greater time to perform part B TMT 
than healthy individuals (78.37 ± 3.43), t(74)=222.31, 
p<0.001. Patients (131.12 ± 12.57) showed higher 
aggression than healthy individuals (43.33 ± 9.26) on 
Buss-Perry Aggression Questionnaire t(74)=50.42, 
p<0.001 (Table-II). 
 

Table-I: Demographic and Clinical Characteristicsof Patients 
and Healthy Individuals. 

 
Patients 

Healthy 
Controls 

p-
value 

 Mean ± SD Mean ± SD 

Age (20-40 Years) 30.36 ± 6.98 32.74 ± 6.21 
0.032 

Male/Female (n)  35 (50%) 35 (50%) 

Disease duration (7-
13 Years) 

9.56 ± 1.58  
 

Daily L-Dopa dose 
(400-480 mg)  

437.86 ± 22.09  
 

 
Table-II: Scores of patients (n=75) and healthy individuals 
(n=75) on FAB, Part-B-TMT and BPAQ. 

 
Patients 

Healthy 
Controls p-value 

 Mean ± SD Mean ± SD 

FAB 6.13 ± 0.81 17.93 ± 0.25 
t (74)=115.42, 

p<0.001 

Part-BTMT 283.05 ± 6.02 78.37 ± 3.43 
t (74)= 222.31, 

p<0.001 

BPAQ 131.12 ± 12.57 43.33 ± 9.26 
t (74)=50.42, 

p<0.001 
Read FAB as Frontal Assessment Battery; Part-B-TMT as Part B Trail 
Making Test; BPAQ as Buss-Perry Aggression Questionnaire 
 

Differences between pre L-dopa treatment (6.13 ± 
0.81) and post L-dopa treatment (13.46 ± 1.45) showed 
significant improvement in performance of patients on 
Frontal Assessment Battery t(74)=39.35, p<0.001. Pa-
tients took lesser time (216.80 ± 13.74) to perform part 
B TMT post L-dopa treatment than pre-treatment per-
formance time (283.05 ± 6.02), t(74)=35.75, p<0.001.  

L-dopa treatment showed significant reduction in 
aggression of patients (106.06 ± 1.07)compared with 
pretreatment self-reported aggression (131.12 ± 12.57), 
t(74)=15.11, p<0.001 (Table-III). 
 

Table-III: L-Dopa Pre and Post-treatment Scores of Patients 
(n=75) on FAB, Part-B-TMT and BPAQ. 

 Pre-
Treatment 

Post-
Treatment p-value 

 Mean ± SD Mean ± SD 

FAB 6.13 ± 0.81 13.46 ± 1.45 
t (74)=39.35, 

p<0.001 

Part-BTMT 283.05 ± 6.02 216.80 ± 13.74 
t (74)=35.75, 

p<0.001 

BPAQ 131.12 ± 12.57 106.06 ± 1.07 
t (74)= 15.11, 

p<0.001 

Read FAB as Frontal Assessment Battery; Part-B-TMT as Part B Trail 
Making Test; BPAQ as Buss-Perry Aggression Questionnaire. 

DISCUSSION 

Main result of the study showed that PD patients 
had frontal lobe cognitive functioning and task 
switching deficits in contrast these deficits were not 
observed among healthy individuals. PD patients 
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reported greater level of aggression than healthy 
individuals. These results were consistent with pre-
vious studies which showed that cognitive functioning 
deficits prevail in patients with PD2 associated with 
dopamine deficiency in brain.11,12,13 

Second importantresult of this study showed that 
frontal lobe cognitive functioning and task switching 
ability of PD patients showed improvement in post L-
dopa therapy. Alongside, aggression of PD patients 
was reduced post L-dopa therapy. L-dopa treatment 
was also found beneficial for personality disorders and 
higher order cognitive deficits,14,15 associated with 
functional abnormality of the brain which is norma-
lized due to L-dopa intake. For instance, the gap in 
functional connectedness between cortico-striatal path-
way gets normalized.16 These results can be implicated 
in clinical practice for better patient care. 

This study was conducted to assess two main 
objectives. First objective was to compare whether any 
differences exist between PD patients and healthy indi-
viduals on task switching, frontal lobe cognitive func-
tioning and aggressive impulses. The second objecttive 
was to examine   effectiveness of the L-dopa therapy 
for frontal lobe cognitive deficits, aggression and task 
switching deficiencies in patients with idiopathic PD.   
It was hypothesized that PD patients would show 
weaker frontal lobe cognitive functioning and task swi-
tching abilities than healthy individuals. On contrary, 
higher aggression would be reported by the patients 
than healthy individuals. Our results showed that PD 
patients had frontal lobe cognitive functioning and 
task switching deficits in contrast these deficits were 
not observed among healthy individuals. PD patients 
reported greater level of aggression than healthy indi-
viduals. These results were consistent with previous 
studies which showed that cognitive functioning defi-
cits prevail in patients with PD. These deficits were 
prominent in almost all areas of higher order cognition 
such as executive functions, memory, attention, etc.16 It 
was also observed that PD patients were deficient in 
their skills of set-shifting,17 which is an essential ability 
required to switch between tasks. These deficits have 
been linked with dopamine deficiency in brain.18 

The second hypothesis of this study was confir-
med with the result that frontal lobe cognitive func-
tioning and task switching ability of PD patients sho-
wed improvement in post L-dopa therapy. Apart from 
this, aggression of PD patients was reduced post L-
dopa therapy. These results are consistent with studies 
showing improvement in cognition, quality of life and 

fatigue severity of PD patients with L-dopa medica-
tion.18 L-dopa treatment was also found beneficial for 
disturbances in personality and higher order cognitive 
deficits. These changes are associated with functional 
abnormality of the brain which is normalized due to   
L-dopa intake. For instance the gap in functional 
connectedness between corticostriatal path way gets 
normalized. These results can be implycated in clinical 
practice for better patient care. 

CONCLUSION 

Three months of L-dopa therapy can improve frontal 
lobe cognitive and task switching performance and reduce 
aggression in patients with PD. 
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