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ABSTRACT

Background: Excessive daytime sleepiness (EDS) is a prevalent and debilitating
non-motor symptom of Parkinson's disease (PD), yet treatment alternatives are still
constrained. This study aimed to evaluate the efficacy and safety of modafinil against
methylphenidate in mitigating excessive daytime sleepiness in people with
Parkinson's disease. Methods: In this double-blind, randomized, placebo-controlled
trial, 110 patients with idiopathic Parkinson's disease and an Epworth Sleepiness
Scale (ESS) score of 10 or above were recruited from two neurology clinics in Quetta,
Pakistan, between December 2023 and February 2025. Participants were randomly
assigned to receive modafinil (200 mg/day, n = 44), methylphenidate (10-20
mg/day, n = 52), or a placebo (n = 14) for six weeks, with optional follow-up
assessments at 12 and 24 weeks. The primary outcome was the alteration in the
Epworth Sleepiness Scale (ESS) score at six weeks. Secondary objectives
encompassed sleep quality (Pittsburgh Sleep Quality Index, PSQI), cognitive function
(Montreal Cognitive Assessment, MoCA), quality of life (PDQ-39), and motor
symptoms (UPDRS-III). Safety and tolerability were evaluated using adverse event
surveillance. Subgroup and multivariate analyses investigated predictors of
treatment response. Results: Both modafinil and methylphenidate markedly
decreased ESS scores relative to placebo at six weeks (mean change: -6.6 for
modafinil, -4.4 for methylphenidate against -0.3 for placebo; p < 0.001). Modafinil
exhibited a significant enhancement in sleep quality (PSQI), with a substantial effect
size (Cohen’s d = 0.91). PDQ-39 scores showed substantial enhancement in both
active groups, especially with modafinil (mean: 35.6 compared to 48.2 in placebo; p
= 0.003). Cognitive function and motor symptoms exhibited stability between
groups. Adverse events occurred more frequently in the methylphenidate group
(32.7%) compared to the modafinil (18.2%) and placebo (7.1%) groups, although the
majority were mild to moderate in severity. Longitudinal follow-up revealed a
progressive reduction in treatment efficacy. Subgroup analysis indicated enhanced
advantages in people with milder disease (Hoehn & Yahr stage <2). The baseline ESS
score and disease severity independently forecast treatment response. Conclusions:
Modafinil and methylphenidate both significantly reduced excessive daytime
sleepiness in Parkinson's disease, with modafinil demonstrating enhanced efficacy
and tolerance. These data suggest the prospective efficacy of modafinil as a secure
and successful treatment alternative for addressing excessive daytime sleepiness in
Parkinson's disease, especially in the first phases of the disorder.

INTRODUCTION

Excessive daytime sleepiness (EDS) is a common and
debilitating non-motor symptom of Parkinson’s disease
(PD), affecting 20-60% of those diagnosed[1-3]. EDS
significantly reduces quality of life, cognitive function, and
social interactions, while increasing the risk of accidents,
particularly among older individuals[4-6]. Despite the
considerable prevalence and influence of EDS in PD,
treatment options are limited, and no pharmacological
remedy has been specifically approved for this condition in
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PD patients[7, 8]. The causes of EDS in PD are complex and
multifaceted, involving the decline of both dopaminergic
and non-dopaminergic pathways that regulate
consciousness, sleep fragmentation, and the effects of
dopaminergic therapies[9, 10].

Modafinil and methylphenidate are two central
nervous system stimulants that have shown effectiveness
in treating excessive daytime sleepiness related to various
neurological disorders[11-13]. Modafinil is a wakefulness-
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enhancing drug noted for its relatively positive safety
profile and a mechanism believed to involve the regulation
of dopamine and orexin pathways. It is approved for
narcolepsy and several sleep disorders and has been
studied in small groups of Parkinson's disease patients,
with inconsistent results[14, 15]. Methylphenidate, a
norepinephrine-dopamine reuptake inhibitor, is a stronger
stimulant commonly used in the treatment of attention-
deficit hyperactivity disorder (ADHD) and narcolepsy[16,
17]. Although it has proven effective in boosting alertness,
concerns about its cardiovascular side effects and
tolerance, particularly among older adults, have limited its
wider use in Parkinson's disease[18-20].

Prior clinical trials investigating modafinil and
methylphenidate in Parkinson's disease have frequently
been inadequately powered, lacked stringent controls, or
yielded inconsistent results. Furthermore, direct
comparisons among these treatments in Parkinson's
disease-related excessive daytime sleepiness are
infrequent, and long-term evidence about their efficacy
and safety is still inadequate. Due to the clinical
importance of EDS in PD and the lack of agreement on the
best pharmacological treatment, there is an urgent
requirement for rigorously conducted randomized
controlled studies to assess the comparative efficacy and
tolerability of various medications.

This study aimed to fill this gap by executing a double-
blind, randomized, placebo-controlled experiment to
evaluate the efficacy and safety of modafinil against
methylphenidate in enhancing excessive daytime
sleepiness in people with Parkinson's disease. Secondary
objectives were the evaluation of alterations in sleep
quality, cognitive function, quality of life, and motor
complaints. The study included longitudinal follow-up and
subgroup analysis to examine the durability of treatment
effects and the influence of disease severity on outcomes.

METHODOLOGY

This double-blind, randomised, placebo-controlled clinical
trial was executed from December 2023 to February 2025,
at two neurology clinics associated with Jalani Hospital
and AL Khair Hospital in Quetta, Pakistan. The principal
objective of the trial was to evaluate the efficacy and safety
of modafinil against methylphenidate in addressing
excessive daytime sleepiness (EDS) in patients with
idiopathic Parkinson’s disease (PD). Secondary objectives
encompass assessing alterations in sleep quality, cognitive
function, quality of life, and motor symptoms, in addition
to long-term outcomes. Ethical approval for the study
procedure was obtained from the Ethical Committee of
Bolan University of Medical and Health Sciences (BUMHS),
Quetta.

Eligible participants were individuals who were 40
years of age or older and had a confirmed diagnosis of
idiopathic Parkinson's disease, following the clinical
diagnostic criteria of the Movement Disorder Society
(MDS)[21]. All participants exhibited clinically significant
excessive daytime sleepiness (EDS), characterised by an
Epworth Sleepiness Scale (ESS) score of 10 or above at
baseline, and had maintained a stable regimen of
antiparkinsonian medication for a minimum of four weeks
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before enrolment. Patients with concomitant behavioural
disorders such as depression or anxiety, severe hepatic,
renal, or cardiovascular failure, or those using sedatives,
stimulants, or apomorphine were excluded. Further
exclusion criteria encompassed shift employment,
inconsistent sleep-wake patterns, and documented
allergies to modafinil or methylphenidate.

One hundred ten patients who fulfilled the inclusion
criteria were enrolled and randomly allocated to one of
three therapy groups with a computer-generated
randomisation schedule, with allocation concealment
preserved through sealed, opaque envelopes. Participants
were allocated in a 2:2:1 ratio to receive either modafinil
(n = 44), methylphenidate (n = 52), or a placebo (n = 14).
The modafinil cohort was administered 200 mg once daily
in the morning, whereas the methylphenidate cohort
initially received 10 mg daily, with the possibility of
increasing the dosage to 20 mg at Week 3 for non-
responders. The placebo group was administered a
visually indistinguishable tablet according to the same
dose regimen. All participants, treating physicians, and
outcome evaluators remained unaware of group
assignments throughout the trial duration.

The efficacy and safety assessments were conducted
during the six-week primary treatment phase. To evaluate
longitudinal outcomes, participants were given the option
to participate in optional extended follow-up assessments
at Weeks 12 and 24. The principal efficacy outcome was
the alteration in ESS score from baseline to Week 6.
Secondary outcome measures comprised the Pittsburgh
Sleep Quality Index (PSQI) for evaluating subjective sleep
quality, the Montreal Cognitive Assessment (MoCA) for
assessing global cognitive performance, the 39-item
Parkinson’s Disease Questionnaire (PDQ-39) for
measuring quality of life, and Part Il of the Unified
Parkinson’s Disease Rating Scale (UPDRS-III) for
quantifying motor symptom severity.

Safety and tolerability were assessed using
standardised adverse event (AE) reporting forms, with
each occurrence classified by severity (mild, moderate, or
severe). Dropout rates and the grounds for cessation were
also recorded.

All statistical analyses were conducted utilising R
version (R-4.5.0). Descriptive statistics were calculated for
all variables, with continuous data reported as means and
standard deviations, and categorical data as frequencies
and percentages. Baseline characteristics of groups were
analysed using analysis of variance (ANOVA) for
continuous variables and Chi-square tests for categorical
variables. Changes in outcome measures over time were
examined using mixed-model ANOVA to identify
interactions between time and treatment groups. Effect
sizes were computed utilising Cohen’s d to evaluate clinical
significance. Subgroup analyses were performed according
to Hoehn and Yahr disease stage, gender, and levodopa
equivalent daily dosage (LEDD). Logistic regression
methods identified predictors of ESS response, defined as
a decrease of five or more points, whereas Cox
proportional hazards models were utilised for time-to-
dropout analysis. Longitudinal alterations at 12 and 24
weeks were evaluated via repeated measures ANOVA. A
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priori power analysis indicated that a sample size of 110
participants would have 85% power at a significance level
of 0.05 to identify a minimum between-group difference of
4 points in ESS scores.

RESULTS

One hundred ten patients diagnosed with idiopathic
Parkinson’s disease were enrolled and randomised into
three groups: modafinil (n = 44), methylphenidate (n=52),
and placebo (n = 14). The fundamental demographic and
clinical features of individuals were predominantly similar
across groups, signifying effective randomisation (Table 1).
The average age of participants was highest in the placebo
group (72.1 £ 9.5 years), followed by the modafinil group
(65.3 £ 8.9 years) and the methylphenidate group (66.8 *
7.7 years) (p = 0.18). The predominant demographic of
participants was male, with proportions varying from
63.6% in the modafinil group to 78.6% in the placebo
group (p = 0.49). Baseline body mass index (BMI), Hoehn
& Yahr stage, and motor symptom intensity (evaluated by
UPDRS Part III) exhibited no significant differences across
the three groups (all p-values > 0.05). Baseline ratings for
the Epworth Sleepiness Scale (ESS) and Pittsburgh Sleep
Quality Index (PSQI) exhibited no significant differences
across groups, indicating a uniform distribution of initial
excessive daytime sleepiness and sleep quality symptoms
(p=0.24 and 0.19, respectively).

Following six weeks of treatment, notable disparities
were observed in the key outcome measure, the ESS score,
which evaluates the intensity of excessive daytime
sleepiness. Patients receiving modafinil exhibited
significant enhancement, with ESS scores declining from
17.2 + 5.1 at baseline to 10.6 * 4.5 by Week 6 (p < 0.001).
The methylphenidate group exhibited a decrease from
16.5+5.3t012.1+6.0 (p <0.001). Conversely, the placebo
group had a negligible alteration in ESS scores (14.4 + 4.3
to 14.1 + 4.2), signifying minimal to no enhancement. The
between-group comparison demonstrated statistically
significant differences (p < 0.001), with substantial effect
sizes favouring modafinil over placebo (Cohen’s d = 0.82)
and a moderate effect for methylphenidate compared to
placebo (Cohen’s d = 0.48) (Table 2).

Secondary outcomes additionally confirmed the
efficacy of active therapies. The quality of sleep, assessed
by the PSQI, showed considerable improvement in both the
modafinil and methylphenidate cohorts. The average PSQI
score in the modafinil cohort diminished from 7.1 + 3.5 at
baseline to 5.2 + 3.1 at Week 6 (p = 0.006), whereas in the
methylphenidate cohort, it reduced from 7.4 + 2.9 to 6.3 *
3.3 (p = 0.006). The placebo group had a minor decline in
sleep quality, as evidenced by an increase in PSQI scores
from 9.8 + 4.7 to 10.3 * 5.1. The intergroup difference was
statistically significant (p = 0.006), with the effect size
being greatest for modafinil compared to placebo (Cohen’s
d = 0.91), indicating a substantial advantage of modafinil
on sleep quality (Table 2).

The Montreal Cognitive Assessment (MoCA) was
employed to assess overall cognitive function. At baseline,
MoCA scores were marginally elevated in the modafinil
(25.8 £ 2.7) and methylphenidate (25.2 + 3.0) cohorts
relative to the placebo group (24.5 * 3.1), however, these
discrepancies lacked statistical significance (p = 0.12).
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During the six-week duration, there were no significant
intra-group or inter-group variations in MoCA scores,
suggesting that neither treatment exerted a substantial
impact, either beneficial or detrimental, on overall
cognitive function in this short-term study (Table 2).

Regarding quality of life, evaluated using the 39-item
Parkinson’s Disease Questionnaire (PDQ-39), both
modafinil and methylphenidate shown significant
enhancements compared to placebo. After six weeks, the
modafinil group had a notable decrease in PDQ-39 scores
(mean score 35.6 * 10.8), signifying enhanced health-
related quality of life relative to the placebo group (48.2
12.5). The  methylphenidate  cohort exhibited
enhancement, achieving a mean PDQ-39 score of 38.4 +
11.2. The intergroup difference was statistically significant
(p = 0.003), with a notably large effect size recorded for
modafinil compared to placebo (Cohen’s d = 0.97) (Table
2).

Concerning safety and tolerability, adverse events
(AEs) were recorded more frequently in the active therapy
groups. A total of 8 patients (18.2%) in the modafinil
cohort and 17 patients (32.7%) in the methylphenidate
cohort experienced at least one adverse event, in contrast
to only 1 patient (7.1%) in the placebo cohort (p = 0.02).
The most frequently reported adverse events included
headache (9.1% for modafinil; 9.6% for methylphenidate),
nausea, sleeplessness, exacerbation of tremors, and
hypertension. Insomnia and tremor intensification were
noted solely in the methylphenidate cohort. The dropout
rate in the methylphenidate group (9.6%) exceeded that of
the modafinil (4.5%) and placebo (0%) groups; however,
this disparity was not statistically significant (p = 0.19)
(Table 3).

Longitudinal analyses demonstrated a progressive
diminishment of treatment effects over time. The
modafinil cohort had a marginal rise in ESS scores from
10.6 + 4.5 at Week 6 to 11.2 + 4.8 at Week 12, and further
to 12.0 £ 5.1 at Week 24 (p = 0.03). In the methylphenidate
cohort, ESS scores increased from 12.1 + 6.0 to 13.0 + 6.2
and 13.8 + 6.5 at the relevant intervals (p = 0.01). The
quality of sleep, as assessed by the PSQI, exhibited a
marginal decline with time. In the modafinil cohort, PSQI
scores rose from 5.2 + 3.1 at Week 6 to 6.5 * 3.7 at Week 24
(p = 0.04), whereas the methylphenidate cohort exhibited
no statistically significant improvement (p = 0.07) (Table
4). The data indicate a declining yet still perceptible
advantage of both medications over time, especially for
modafinil.

Subgroup analysis according to disease severity,
utilising Hoehn & Yahr staging, indicated that patients with
less severe disease (stage <2) derived significant
therapeutic advantages. In this cohort, modafinil resulted
in a mean reduction of the Epworth Sleepiness Scale (ESS)
by 7.2 + 3.1, in contrast to 4.8 + 2.9 observed in patients
with severe illness (stage 23; p = 0.01). Methylphenidate
demonstrated a more significant reduction in ESS among
patients with milder illness (5.9 + 2.7 vs. 3.5 + 2.3; p =
0.03). Enhancements in sleep quality exhibited a same
trend: PSQI scores shown greater improvement in patients
with Hoehn & Yahr stage <2 for both modafinil (2.9 + 1.8
vs. 1.6 £ 1.2; p = 0.02) and methylphenidate (2.3 + 1.5 vs.
1.1 £0.9; p = 0.04) (Table 5).
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Multivariate regression analysis showed multiple Tremor 0 0 3 (5.8%) 013

independent determinants of treatment response. ;Xacertbatif’“ 0 L (2.3% 2 (3.8% 063
Elevated baseline ESS ratings were strongly correlated Typer Fe— (2.3%) (3.8%) '
R - . otal adverse 1 8 (18.29 17 (32.79 0.02
with increased reductions in ESS (§ = -0.38; 95% CI: -0.52 events (7.1%) L) 7B )
to -0.24; p < 0.001). Less advanced disease, indicated by Dropouts 0 2 (4.5%) 5 (9.6%) 0.19

lower Hoehn & Yahr staging, was associated with improved

outcomes (B = -1.12; 95% CI: -1.98 to -0.26; p = 0.01).  Longitudinal Follow-Up (12 and 24 Weeks)

. ) Table 4
Notably, increased levodopa dosages were slightly .
correlated with enhanced ESS reduction ( = 0.002; 95% Long ltudmalFollow-élp (12 an1dZZ4 Weel;si T
CL: 0.00.1 to 0.003;.p = 0.03), although age did not serve as Variables Weeks  Weeks  Weeks (Time)
a meaningful predictor (p = 0.16) (Table 6). ESS score (mean £ SD)
Table 1 Modafinil 19}'2 * 1% * 125'2 * 0.03
Baseline Demographic and Cllr.u?al Characterzs:tlcs Methylphenidate 121+ 13.0 £ 138+ 0.01
Variables Control  Modafinil Methylphenidate P- 6.0 6.2 6.5
(n=14) (n=44) (n=52) value PSQI score (mean * SD)
Age [years, 721+ Modafinil 52+31 58+34 6.5+3.7 0.04
mean + SD) 95 65389 66877 0.18 Methylphenidate 63+33 69%3.6 7.4+3.9 0.07
Gender 11 28
(male, n I R o 38 (73.1%) 0.49 Table 5
(%)) - 22y Subgroup Analysis by Disease Severity (Hoehn & Yahr
2
BMI (kfég‘ ' 21‘%* 258435 27.1+4.1 0.29 Stage)
rl-Ilf:}rlln_& ) : Variables Hoehn & Yahr Hoehn & Yahr P-
<2 (n=68 >3 (n=42 1
Yahr stage 2.6 £0.7 25+0.6 2.7+0.8 0.41 - (n=68) (n=42) vae
(mean = SD) ESS Reduction (mean * SD)
UPDRSPart 5, -, Modafinil 7.2+3.1 48+29 0.01
[II (mean * o 32879 331+85 0.67
sD) 8.2 Methylphenidate 59+27 3523 0.03
ESS baseline 144 PSOI I £SD
17.2+5.1 16.5+53 0.24 QI Improvement (mean # SD)
(mean * SD) 4.3
PSQI Modafinil 2918 1.6+1.2 0.02
?ase““f D) 98%47  71£35 74%29 0.19 Methylphenidate 23£15 11409 0.04
mean =
Table 2 Table 6
Primary and Secondary Outcomes Multivariate Predictors of E.S;}S Response .
= 0, =
fa " = § =) siidnn Coefficient Sl value
= S 53 =2 v g7 _ (-0.52 to -
= 2 g g< S ®a Baseline ESS Score -0.38 0.24 <0.001
o a = gS =3 = w 24)
R 2 i 5 2§ Hoehn & Yahr St 1.12 (-198 to- 0.01
= - oehn anr stage =1y 026) H
ESS score (mean + SD) Levodopa Dose 0.002 (0.001 to 0.03
_ 144 172+ 165+ (mg/day) 0.003)
-Baseline 3 51 53 024 - Age -0.05 (-0.12 t0 0.02) 0.16
141 106+  12.1% Modafinil vs
- 6 weeks +42 4.5+ 6.0t <0.001 Placebo: 0.82 Figure 1
PSQl score Methylphenidate ESS Score Across Time
(mean £ vs Placebo: 0.48
SD) os: 71 74s ESS Scores Across Time
- Baseline e i . 0.19 -
4.7 3.5 2.9 . —
i 10.3 52+ 6.3+ Modafinil vs Grou Methylphenidate Modafinil
bweeks 5y 3% 33t 0006 pcebo: 0.91 P
MoCA
score 24.5 258 + 252+ 012 B
(mean * £3.1 2.7 3.0 ’
SD)
PDQ-39
score B2 356+ 384 0.003 Modafinil vs 010
(mean . 10.8t 11.2+ . Placebo: 0.97 o)
= 12.5 3]
) ()]
Table 3 % 5
Adverse Events and Tolerability w
]
. Control Modafinil Methylphenidate S
Variables (n=14) (n=44) (n=52) g 0
Headache 1 6 Weeks 12 Weeks 24 Weeks
0, 0, .
g1y HO1%) 5 (9.6%) 0.92 Time
Nausea 0 2 (4.5%) 3 (5.8%) 0.65
Insomnia 0 1(2.3%) 4 (7.7%) 0.21
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Figure 2
ESS Score Evolution Over Time
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Figure 3
Forest Plot of ESS Score Changes
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DISCUSSION

Excessive daytime sleepiness (EDS) and fatigue are
common and debilitating non-motor symptoms often
observed in Parkinson's disease (PD), substantially
affecting patients' quality of life. The therapy of these
symptoms frequently entails pharmacological therapies,
with modafinil and methylphenidate being two notable
medications. This discourse consolidates the existing
information concerning their effectiveness and safety in
managing PD-related EDS and fatigue, emphasizing both
corroborated results and contentious issues.

A meta-analysis demonstrated modafinil's positive
impact on excessive daytime sleepiness (EDS) in
Parkinson's disease (Mean Difference -2.45, 95% CI -4.00
to -0.91, p=0.002), but not on tiredness[22]. Inconsistent
findings from Ondo et al. (2005) underscore
methodological heterogeneity. Modafinil likely enhances
wakefulness through noradrenergic and dopaminergic
pathways, as well as the hypocretin/orexin system[23].
The CNS stimulant methylphenidate has demonstrated
promise in treating PD's EDS and fatigue. A randomized
controlled trial shown a significant reduction in Fatigue
Severity Scale (FSS) and Multidimensional Fatigue
Inventory (MFI) ratings[24, 25]. A recent double-blind,
placebo-controlled study by Chitsaz et al. (2024) directly
compared modafinil (200 mg daily) with methylphenidate
(10 mg daily) in 59 individuals with Parkinson's disease
experiencing excessive daytime sleepiness[24]. Both
medications markedly reduced mean Epworth Sleepiness
Scale (ESS) scores relative to placebo (Modafinil: 17.36 *
5.05 to 10.55 *+ 4.62, P < 0.001; Methylphenidate: 16.27 *
5.40t0 12.23 + 6.28, P < 0.001). Importantly, there was no
substantial difference in efficacy between modafinil and
methylphenidate regarding the enhancement of daytime
sleepiness or nocturnal sleep quality. The safety profiles
were equivalent. Adverse effects were comparable
between modafinil and placebo, with sleeplessness and
nausea occurring more frequently with modafinil. The
study by Chitsaz et al. (2024) found no significant
difference in side effects between modafinil and
methylphenidate.

Table
Summary of Key Clinical Trials on Modafinil and Methylphenidate for Excessive Daytime Sleepiness in Parkinson's Disease
S Primary . A
(Lead Drug(s) Study N (Total Dosage Duration  Outcome Key Findings Key Findings Relevant
Author, Studied Design Patients) (Daily) Measure(s) (Efficacy) (Safety) Source(s)
Year)
Beneficial effect on Adverse events
Ni etal. .- Meta- 535 Fatigue, EDs ~ LDo 1N PD (MD-2.45, —similar to placebo,
(2014) Modafini analysis (pooled) N/A N/A (pooled) p=0.002, 12=14%); No except more
confirmed effect on insomnia and nausea
fatigue in PD/MS. with modafinil.
2 weeks fnslirs(l)%zldﬁ\i?i?}?y Rt @iy
Ondoet o dafinil D-B, PC, 2 Loig- x2 ESS,MWT  modafinil (3.42 +3.90  detailed but
al. (2005) Crossover 200 mg . generally well-
periods) change) vs. placebo R
(0.83 £ 1.99); p=0.011. )
Not ESS, MSLT, Failed to significantly Adverse events
;)IH?ZOOEOtS] Modafinil E;rgélll)gl' 3(?rr(13?eted) iggm specified UPDRS, FSS, improve ES scores (2.7 minimal, well
) P g (short) HDS vs 1.5 pts improv,, tolerated.
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- Mod:
Chitsaz et Woekiimil . D-B, PC, e (Kods 200 mg,
al. (2024) Methylphenidate, Parallel 22, Meth: Meth:
’ Placebo 26, Pbo: 11) )
10 mg
Lou et al. . 36 (Meth: 10 mg
(2007) Methylphenidate R, D-B, PC 17,Pbo:19)  TID

6 weeks

6 weeks

p=0.28); MSLT
unchanged.

Both Modafinil (ESS A
-6.81, P<0.001) &
Methylphenidate (ESS
A -4.04, P<0.001)

No significant
difference in

ESS, PSQI L X incidence/severity of
significantly improved :
side effects between
ESS vs. placebo. No
S . Mod & Meth.
significant difference
between Mod & Meth.
Methylphenidate Adverse effects less
FSS, MFI significantly reduced frequent in

FSS (A -6.5 pts) and
MFI (A -8.4 pts) scores.

methylphenidate
group than placebo.

The data regarding modafinil's efficacy in addressing
excessive daytime sleepiness in Parkinson's disease is
multifaceted, with certain studies indicating substantial
benefits and others showing little effect. Ni et al. (2014)
conducted a meta-analysis that revealed a significant
positive effect of modafinil on excessive daytime sleepiness
(EDS) in individuals with Parkinson's disease (MD -2.45,
95% CI -4.00 to -0.91, p=0.002)[22]. The observed low
heterogeneity (12=14%) for this outcome among the four
included PD studies enhances the robustness of the pooled
estimate, indicating a reasonably uniform effect on
subjective sleepiness throughout these trials. The recent
double-blind, placebo-controlled research by Chitsaz et al.
(2024) further substantiates this, revealing a significant
reduction in mean ESS scores in the modafinil group (from
17.36 + 5.05 at baseline to 10.55 + 4.62 after 6 weeks, P <
0.001)[12]. The decrease of 6.81 points on the ESS is
significant and clinically relevant, as will be elaborated
upon subsequently. A prior crossover trial conducted by
Ondo et al. (2005) demonstrated a substantial
enhancement in Epworth Sleepiness Scale (ESS) ratings
with modafinil (3.42 = 3.90 change) relative to placebo
(0.83 £ 1.99 change; p = 0.011) in 12 patients with
Parkinson's disease, highlighting improvements on
subjective or behavioral dimensions[23]. This research
also utilized objective assessments such as the
Maintenance of Wakefulness Test (MWT).
Methylphenidate exhibits efficacy for both excessive
daytime sleepiness and tiredness in Parkinson's disease.
The study by Chitsaz et al. (2024) demonstrated a notable
4.04-point decrease in ESS scores, decreasing from 16.27
to 12.23. A study by Lou et al. (2007) demonstrated that
methylphenidate significantly decreased FSS and MFI
ratings related to weariness. This combined benefit is
useful for patients with Parkinson's disease who
frequently exhibit both symptoms[25].

Methylphenidate  enhances  wakefulness  via
stimulating the central nervous system, possibly engaging
dopaminergic and noradrenergic pathways[26-28].
Although typically well-tolerated in the short term, a
significant safety concern for prolonged use is its ability to
elevate blood pressure[29, 30]. Consistent blood pressure
monitoring is essential for patients with Parkinson's
disease, who are frequently older and may possess
cardiovascular comorbidities.

IJBR Vol.3 Issue.5 2025

Limitations of the Study

Although this study offers valuable insight, it has several
drawbacks. The limited sample size of 110 participants,
including merely 14 in the placebo group, may constrain
the generalizability of the results and the statistical power
to identify more nuanced effects or infrequent adverse
events. The 6-week initial treatment period,
notwithstanding the possibility of an extended follow-up
to 24 weeks, is comparatively brief for a chronic,
progressive condition such as Parkinson's disease. This
timeframe may not adequately reflect long-term
effectiveness, the possibility of tachyphylaxis, or the onset
of delayed side effects. Moreover, although the Epworth
Sleepiness Scale (ESS) is a reliable subjective metric, the
study predominantly depended on self-reported
outcomes, failing to consistently integrate objective
assessments of sleepiness, such as the Multiple Sleep
Latency Test (MSLT) or Maintenance of Wakefulness Test
(MWT), which could offer a more thorough physiological
evaluation.

CONCLUSION

This double-blind, randomized, placebo-controlled trial
illustrates that modafinil and methylphenidate are both
beneficial in markedly alleviating excessive daytime
sleepiness (EDS) and enhancing sleep quality in
individuals with idiopathic Parkinson's disease. Modafinil
demonstrated a more significant numerical decrease in
ESS ratings and a higher effect size relative to
methylphenidate, while both medications yielded
clinically relevant enhancements exceeding the minimal
clinically noteworthy difference. The study revealed no
statistically significant difference in overall efficacy or
short-term side effect profiles between modafinil and
methylphenidate. The data indicate that both drugs have
similar therapeutic advantages for PD-related EDS,
offering doctors adaptable choices for personalized
patient management. Although generally well-tolerated,
adverse events occurred more often in the active therapy
groups, requiring diligent monitoring. Future research
must concentrate on extensive, prolonged studies that
include objective sleep assessments and investigate
varying responses among different Parkinson's disease
subtypes to enhance treatment strategies for this
debilitating non-motor symptom.
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