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ABSTRACT

Modafinil is approved for excessive daytime sleepiness in narcolepsy, obstructive sleep apnoea (OSA), and shift work sleep disor-
der (SWSD), but its widespread off-label use raises safety concerns. We evaluated the risk of adverse events (AEs) associated with
both labelled and off-label use of modafinil. A systematic search of PubMed, Embase, and Cochrane identified 54 studies that met
the inclusion criteria. In labelled uses, narcolepsy patients had significantly elevated risks of diarrhoea (risk ratio [RR]: 2.16, 95%
confidence interval [CI]: 1.06-4.41) and nausea compared to those with placebo (RR: 2.44, 95% CI: 1.05-5.72). OSA/hypopnea
syndrome patients had higher risks of insomnia (RR: 5.82), anxiety/nervousness (RR: 3.26), and headache (RR: 1.92). SWSD
patients had elevated risks of insomnia (RR: 4.09), anxiety/nervousness (RR: 3.85), and nausea (RR: 2.93). Among off-label users,
patients with attention deficit hyperactivity disorder had higher risks of insomnia (RR: 4.97) and decreased appetite (RR: 4.21).
Patients with major depressive disorder showed higher risks of anxiety/nervousness (RR: 1.95). While modafinil users share
common AEs, specific risks vary across patient groups. Our findings on condition-specific AE profiles would support cautious

prescribing of modafinil and careful consideration of alternative treatments.

1 | Introduction

Modafinil is approved for treating excessive daytime sleepiness
associated with narcolepsy, obstructive sleep apnoea (OSA),
and shift work sleep disorder (SWSD) [1]. Although the exact
mechanism remains unclear, it is hypothesised that modafinil
promotes wakefulness through weakly inhibiting the dopamine
transporter and reducing dopamine reuptake, according to the
Guide-to-Pharmacology [2]. In addition to its approved use,
modafinil has been widely utilised off-label to treat attention-
deficit/hyperactivity disorder (ADHD) [3], depression [4] and
substance use disorder [5]. Moreover, there have been ongoing

studies exploring its potential applications in healthy individu-
als who require sustained concentration despite fatigue, such as
pilots [6], healthcare professionals working in rotating shifts [7]
and chess players [8].

According to the Medication Guide issued by the Ministry of
Food and Drug Safety (MFDS) in South Korea [9], common ad-
verse events (AEs) (1%-<10%) associated with modafinil use in
adults experiencing somnolence related to narcolepsy include
nervousness, insomnia, anxiety, depression, abdominal pain,
nausea, dry mouth, diarrhoea, blurred vision, anorexia and back
pain. Similarly, the US Food and Drug Administration (FDA)
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Plain Language Summary

Modafinil is a medication used to help people stay awake,
especially those with sleep disorders. However, it is also
widely used for other conditions, such as ADHD or de-
pression, where it is not officially approved. We reviewed
data from 54 research papers to understand the adverse
events of modafinil. We found that while users share
some common adverse events, specific risks vary depend-
ing on why the drug is being used. These findings suggest
that doctors should consider the patient's specific condi-
tion when prescribing modafinil.

prescribing information for modafinil reveals that the most fre-
quently reported AEs (>5%) when used to treat narcolepsy, OSA
and SWSD include headache, nausea, nervousness, rhinitis,
back pain, anxiety, insomnia, dizziness and dyspepsia [10].

The widespread use of modafinil and its frequent AEs have
prompted several systematic reviews and meta-analyses com-
piling AE data from randomised controlled trials (RCTs) for
both labelled indications, such as narcolepsy and OSA, and
off-label uses, including ADHD [11] and poststroke care [12].
However, the available safety information from official sources
primarily relates to studies examining labelled indications, with
a lack of comprehensive analyses of AEs in the use of off-label
indications.

Therefore, this study aims to conduct a comprehensive and sys-
tematic review of the literature to identify the AE profiles of
modafinil in both labelled and off-label use. Additionally, we
performed subgroup analyses based on the underlying medical
conditions to investigate potential variations in the types and
frequencies of AEs across different patient populations. Through
these analyses, we expect to provide a clearer understanding of
modafinil's safety profile, highlighting specific AEs associated
with distinct clinical groups and emphasizing the need for close
monitoring when prescribing modafinil.

2 | Material and Methods

The systematic review was conducted according to the pre-
ferred reporting items for systematic reviews and meta-analysis
(PRISMA) guidelines [13] (Supplementary Table 1). The study
was registered in PROSPERO (CRD42024628988), which is
available at https://www.crd.york.ac.uk/prospero/display_re-
cord.php?ID=CRD42024628988.

2.1 | Literature Search

The literature search was conducted using three databases (i.e.,
PubMed, Embase, and Cochrane) to identify articles published
up to January 6, 2025. Key search terms were employed, utiliz-
ing logical combinations of MeSH and Emtree terms. To ensure
comprehensive inclusions, no restrictions were placed on the
study population (patients). Modafinil was designated as the
intervention (intervention), placebo as the control (compari-
son), and 12 specific AEs as the outcomes (outcome): headache,

decreased appetite, abdominal pain, nausea, anxiety/nervous-
ness, dizziness, insomnia, weight loss, diarrhoea, dyspepsia,
back pain, and rhinitis. These AEs, each reported with a fre-
quency of 5% or higher, were sourced from Lexicomp online
(https://online.lexi.com/Ico/action/home), a reputable and up-
to-date medical information resource. This approach ensures
the inclusion of the most current and clinically relevant AE data
associated with modafinil. The search process involved all syn-
onyms and equivalents of the intervention and outcome terms
using the OR operator, and these groups were then combined by
the AND operator. Detailed search terms for each database are
presented in Supplementary Table 2—4.

2.2 | Literature Selection and Exclusion

Three researchers (JJ, JY and JK) independently selected and ex-
cluded articles based on predetermined criteria. Disagreements
were resolved through discussion. All RCTs and crossover
studies involving modafinil and placebo groups were included,
while systematic reviews, meta-analyses and case reports were
excluded. Initially, studies reporting AEs related to modafinil,
following ‘patients,” ‘intervention, ‘comparator,” and ‘outcome’
(PICO) search formula, were selected for comprehensive cov-
erage. A final selection process was then applied based on pri-
mary and secondary exclusion criteria. Duplicated articles were
removed, and primary exclusions were made based on title and
abstracts, eliminating studies that were unrelated to modafinil;
did not involve human subjects; were incomplete publications
(e.g., posters, abstracts); were review articles or case reports;
lacked full-text availability; and were duplicates. In the second-
ary exclusion stage, full-text articles were reviewed and excluded
if they lacked an RCT design; had no placebo control group; did
not report AEs; reported AEs but without the exact number of
subjects; were incomplete publications; involved nonhuman
studies; and were duplicates.

2.3 | Data Extraction and Quality Assessment

Key information from selected articles, including the first au-
thor, publication year, study design, drug dosage, indication,
number of patients with AEs, and specific AE types, was ex-
tracted and presented in Table 1. Study quality was assessed
using the Cochrane Risk of Bias 2.0 tool [63], which evaluates
bias in RCTs across multiple domains, assigning ratings of
high, low or unclear risk of bias. Two researchers independently
performed the quality assessments, resolving disagreements
through discussion.

2.4 | Statistical Analysis

For conducting the meta-analysis, we employed the Mantel-
Haenszel method utilising a random effects model [64]. The
risk ratio (RR) of modafinil's association with each AE was
calculated using the equation below. To assess the heterogene-
ity among the included literature, I? values were computed. All
statistical analyses were conducted using Review Manager ver.
5.3 software and the findings were visually represented using
forest plots
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Risk ratio=incidence rate of an AE in modafinil group/

incidence rate of an AE in placebo group

Publication bias was assessed using funnel plots and Egger's test.
In accordance with the Cochrane Handbook [65], we performed
Egger's test only for meta-analyses that included 10 or more re-
sults. Funnel plots were generated using Review Manager ver.
5.3 software, and Egger's test was conducted using the metafor
package in R studio version 4.4.3.

3 | Results
3.1 | Characteristics of the Included Literature

A comprehensive international literature search was con-
ducted, resulting in 7665 articles identified from three da-
tabases: PubMed (534 articles), Embase (6622 articles) and
Cochrane (509 articles). After removing duplicated articles,
6937 articles remained. We further excluded 6228 articles
during the initial screening of titles and abstracts. A total of
709 articles remained, and 462 duplicated articles were re-
moved. The full texts of the remaining 247 articles were thor-
oughly examined, resulting in the exclusion of 193 articles.
The number of articles excluded for each criterion is shown in
Figure 1. Ultimately, 54 articles met the inclusion criteria and
were included in the analysis.

3.2 | Results of Quality Assessment
and Publication Bias

As all included studies were RCTs, bias related to randomisa-
tion or blinding generally showed low risk. Ten studies had a
high risk of attrition bias, mostly due to the lack of intention to
treat (ITT) analysis (Supplementary Figures 1-25). Funnel plots
showed no major asymmetry in the overall analyses. However,
Egger's test indicated statistically significant (<0.05) asymmetry
in the overall analyses of nausea and insomnia (Supplementary
Figures 26-37).

3.3 | Overall Analysis

Among the AEs associated with modafinil treatments, head-
ache was the most frequently studied (50 out of 54 articles), fol-
lowed by nausea (35 articles), insomnia (32 articles), anxiety/
nervousness (29 articles), dizziness (19 articles), diarrhoea (17
articles), decreased appetite (15 articles), abdominal pain (16 ar-
ticles), rhinitis (14 articles), back pain (7 articles), weight loss (5
articles) and dyspepsia (3 articles). All the studies included in
the analysis were RCTs, comprising 14 crossover RCTs and 40
parallel RCTs (Table 1).

When assessing the RR for each AE across all subjects, re-
gardless of labelled or off-label use, patients receiving
modafinil were significantly more likely to experience the
following AEs compared to the control group (ranked by RR
magnitude): decreased appetite (RR: 2.90, 95% confidence in-
terval [CI]: 1.84-4.58), insomnia (RR: 2.19, 95% CI: 1.57-3.07),

anxiety/nervousness (RR: 1.60, 95% CI: 1.18-2.17) and head-
ache (RR: 1.24, 95% CI: 1.11-1.39) (Table 2, Supplementary
Figures 1-12).

Although RRs for abdominal pain, nausea, dizziness, weight
loss, diarrhoea and back pain were > 1, they did not reach statis-
tical significance. On the other hand, the RRs for dyspepsia and
rhinitis were <1, indicating a lower likelihood of recurrence,
but these findings were also not statistically significant (Table 2,
Supplementary Figures 1-12).

3.4 | Subgroup Analysis

We conducted subgroup analyses based on the underlying con-
dition of the patients included in the RCTs to investigate poten-
tial differences in the occurrence of AEs associated with these
diseases. When analysing RR for each AE for use in labelled
indications, the following results were observed: Narcolepsy pa-
tients exhibited increased risks of nausea (5 articles, RR: 2.44,
95% CI: 1.05-5.72) and diarrhoea (4 articles, RR: 2.16, 95% CI:
1.06-4.41); patients with OSA/hypopnea syndrome (HS) ex-
perienced higher risks of insomnia (four articles, RR: 5.82,
95% CI: 1.74-19.44), anxiety/nervousness (3 articles, RR: 3.26,
95% CI: 1.35-7.86), and headache (4 articles, RR: 1.92, 95% CI:
1.26-2.90); patients with SWSD encountered higher risks of in-
somnia (2 articles, RR: 4.09, 95% CI: 1.10-15.16), anxiety/ner-
vousness (2 articles, RR: 3.85, 95% CI: 1.15-12.86), and nausea
(2 articles, RR: 2.93, 95% CI: 1.31-6.55) (Table 2, Supplementary
Figures 13-24).

For use in off-label indication, the following results were ob-
served: ADHD patients treated with modafinil had a higher
risk of insomnia (5 articles, RR: 4.97, 95% CI: 2.56-9.66) and
decreased appetite (6 articles, RR: 4.21, 95% CI: 2.18-8.12)
compared to the control group; patients with major depressive
disorder (MDD) had a higher risk of anxiety/nervousness (3 ar-
ticles, RR: 1.95, 95% CI: 1.11-3.42); healthy individuals were at
higher risk of insomnia (2 articles, RR: 6.62, 95% CI: 1.21-36.17)
(Table 2, Supplementary Figures 13-24). All of these results are
statistically significant. Fixed-effect results for subgroups were
also presented in Supplementary Table 5 and showed consistent
direction of effect.

In patients with Parkinson's disease, substance use disorder,
schizophrenia, traumatic brain injury, idiopathic hypersomnia
and myotonic dystrophy, the RRs for all AEs were not statisti-
cally significant (Table 2, Supplementary Figures 13-24). For
cerebral palsy, poststroke conditions, HIV/AIDS, primary bili-
ary cirrhosis, lung cancer, advanced cancer, and postpolio syn-
drome, only one article was available, and thus a synthesized
value could not be calculated. These single-trial conditions
were, however, included in the “total” analysis to broadly syn-
thesize all available evidence.

4 | Discussion
Since its FDA approval in 1998 for the treatment of narcolepsy,

modafinil has gained worldwide usage for various off-label pur-
poses, including alleviating fatigue and promoting wakefulness
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[ Identification of studies via databases and registers

Records identified from Records identified from Records identified from
PubMed: 534 Embase: 6622 Cochrane Trial: 509
101 Headache 1049 Headache 112 Headache
17 Decreased appetite 142 Decreased appetite 19 Decreased appetite
5 Abdominal pain 198 Abdominal pain 13 Abdominal pain
80 Nausea 921 Nausea 62 Nausea
128 Anxiety 1367 Anxiety 86 Anxiety
25 Dizziness 562 Dizziness 41 Dizziness
c 121 Insomnia 1342 Insomnia 106 Insomnia
= 33 Weight loss 318 Weight loss 20 Weight loss
3 19 Diarrhoea 394 Diarrhoea 25 Diarrhoea
= 2 Dyspepsia 95 Dyspepsia 7 Dyspepsia
5 1 Back pain 89 Back pain 8 Back pain
L/ 2 Rhinitis 145 Rhinitis 10 Rhinitis
L |
6937 Records removed duplicates:
1109 Headache 152 Decreased appetite 186 Abdominal pain 969 Nausea
1426 Anxiety 583 Dizziness 1420 Insomnia 340 Weight loss
408 Diarrhoea 100 Dyspepsia 95 Back pain 149 Rhinitis
—
6228 Records excluded with reasons:
2844 Not relevant to modafinil
5 52 Not human study
g 208 Not full publication
T 2568 Review article and case report
& 154 Original articles unavailable
B 402 Duplicates
709 Pooled Records after 15t exclusion
—
462 Duplicates
[=
-g 247 Pooled Records after removal of duplicates
=)
% 193 Records excluded with reasons:
s 92 No randomised controlled trial
N 33 No placebo
16 No adverse event information
32 No number of Participants with
— adverse event
- 9 Not full publication
3 4 Not human study
% y 8 Duplicates
= 54 Studies included in reviews

FIGURE1 | Flowchart for identifying relevant studies.

in individuals with different medical conditions and sleep disor-
ders. It has also been utilised to enhance concentration in patients
with ADHD or healthy individuals. Academic consensus holds
that modafinil enhances alertness by activating wakefulness-
related systems such as hypocretin and dopamine while in-
creasing excitatory glutamatergic neurotransmission in various
brain regions [66]. Modafinil is primarily metabolised in the
liver, slightly affecting specific cytochrome P450 enzymes. Still,
it demonstrates a safe profile, even when used with monoamine
oxidase inhibitors like tranylcypromine and phenelzine [1].

Among 12 AEs associated with modafinil, insomnia was ob-
served to have a significantly increased RR in the largest number
of underlying disease groups. Of the 12 patient groups analysed,
significant positive associations with insomnia were observed
in four patient groups, including OSA/HS, SWSD, ADHD and
healthy individuals, compared to control groups not receiving
modafinil treatment. The RRs were notably high, ranging from
4.09 to 6.62, highlighting the need for careful consideration.
Anxiety/nervousness was the second most common signifi-
cant AE with a positive association with modafinil, observed in
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patients with OSA/HS, SWSD and MDD. The RRs ranged from
1.95 to 3.85 (Table 2).

Overall, patients treated with modafinil tend to experience
similar types of AEs. However, the specific AEs signifi-
cantly associated with modafinil varied across certain patient
groups. For example, no increased risk of decreased appetite
was reported in patients using modafinil for any of the labelled
indications (i.e., narcolepsy, OSA/HS and SWSD). In contrast,
among off-label uses, ADHD patients showed a significantly
higher risk of decreased appetite (RR: 4.21, 95% CI: 2.18-8.12).
In addition, the risk of insomnia was highest in healthy indi-
viduals. While the highest RR for insomnia in patients was
5.82, it reached 6.62 in healthy individuals, suggesting an
even greater susceptibility in this group. However, this find-
ing should be interpreted with caution, as it was based on
only two studies, and one of them specifically enrolled sleep-
deprived participants, potentially increasing the susceptibility
to insomnia.

Our findings suggest that modafinil use may exacerbate com-
plications related to underlying conditions, particularly in pa-
tients with ADHD and MDD. For instance, our results showed
a significantly higher risk of decreased appetite (RR: 4.21, 95%
CI: 2.28-8.12) and insomnia (RR: 4.97, 95% CI: 2.56-9.66)
among ADHD patients treated with modafinil, compared to
those not receiving it. It is well established that children with
ADHD are at a higher risk of experiencing anxiety and depres-
sion, which can contribute to an increased likelihood of insom-
nia. In addition, medications commonly prescribed for ADHD,
such as methylphenidate and atomoxetine, are known to cause
decreased appetite [67] and insomnia [68]. Our findings indi-
cate that ADHD patients, who are already predisposed to de-
creased appetite and insomnia due to the nature of the disorder,
may face an even greater risk when treated with modafinil.
Therefore, careful consideration is required when prescribing
modafinil to ADHD patients, including evaluating alternative
treatment options.

Similarly, anxiety and nervousness should be closely monitored
in patients with MDD. Research indicates that these symptoms
are among the most common comorbidities of MDD [69, 70],
with approximately 46.0%-53.2% of MDD patients meeting the
criteria for anxious depression [71, 72], and 68.9% having co-
morbid anxiety disorders [73]. Furthermore, selective serotonin
reuptake inhibitors (SSRIs) and serotonin-norepinephrine re-
uptake inhibitors (SNRIs), which are commonly used to treat
MDD, have been associated with anxiety and nervousness as po-
tential AEs [74]. Given that MDD patients are already vulnera-
ble to these symptoms, modafinil treatment may further elevate
their risk. Therefore, prescribing modafinil to MDD patients
should be approached with caution, and alternative treatment
options should be carefully considered.

With a growing interest in the off-label use of modafinil, sev-
eral systematic reviews and meta-analyses, including studies
on schizophrenia [75], poststroke care [12], ADHD [76] and
neuroenhancement in healthy individuals [77], have been pub-
lished. However, as of our current knowledge, no literature has
systematically demonstrated or compared the risk of AEs as-
sociated with modafinil use across different indications. This

review offers a comprehensive analysis of the risk of AEs, pro-
viding valuable insights for clinicians when prescribing modaf-
inil for both labelled and off-label indications.

Several limitations should be taken into consideration when
interpreting the findings of our study. Firstly, the RR for each
AE was calculated based solely on the frequency of AEs in the
modafinil and placebo groups without considering the severity
of these events. Additionally, the estimated RRs were not ad-
justed for dosage and duration of modafinil therapy. Secondly,
because AEs were selected based on a > 5% frequency thresh-
old, clinically important outcomes, such as cardiovascular
events, serious psychiatric events, and hepatotoxicity, were not
included in our meta-analysis. Cardiovascular events (palpita-
tion 2%, tachycardia 2%, and vasodilation 2%) and hepatotox-
icity (hepatic insufficiency 2%) were reported at frequencies
below the 5% threshold. Serious psychiatric events (psychosis
and suicidal ideation) were primarily reported post marketing
or lacked defined frequencies, making them unsuitable for sys-
tematic synthesis across the included clinical trials. Although
these are critical safety concerns, their exclusion represents
an important limitation. Further large-scale real-world stud-
ies are warranted to clarify their impact on modafinil's safety
profile across different patient populations. Thirdly, all of the
primary studies included in our meta-analysis are RCTs, the
gold standard for ensuring internal validity. However, they
have the limitation of not representing real-world practices and
outcomes. To confirm the findings of our meta-analysis in the
real world, a future study that synthesises results from obser-
vational studies could be beneficial. Fourthly, Egger's test re-
vealed significant asymmetry in the overall analyses of nausea
and insomnia. However, when we examined the funnel plots
stratified by underlying condition (Supplementary Figures 26—
37), the studies clustered clearly according to indication. This
indicates that the observed asymmetry may be explained by
between-subgroup differences rather than publication bias.
Lastly, studies that did not represent the number of AEs were
excluded from the analysis. Some studies only provided a list
of AEs without specifying the number of patients who experi-
enced them. Since our analysis required the actual number of
affected patients, these studies were excluded. As a result, our
findings on the risk of AEs may be either underestimated or
overestimated.

Despite these limitations, this study offers an updated and com-
prehensive assessment of the AE risks associated with modaf-
inil. By including only double-blind, placebo-controlled RCTs,
our review ensures strong internal validity, enhancing the abil-
ity to establish a causal relationship between modafinil use and
AEs. It is expected that these findings provide valuable insights
for clinicians when prescribing modafinil in clinical practice
and serve as a foundation for future research.

5 | Conclusions

In the overall analysis, including both patients and healthy
individuals, the risk of experiencing AEs such as headache,
decreased appetite, anxiety/nervousness, and insomnia was
significantly higher in the modafinil group compared to the
placebo group. Regardless of underlying conditions, patients
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treated with modafinil generally experience similar types of
AEs. However, the specific AEs significantly associated with
modafinil varied across certain patient groups. Notably, modaf-
inil use may exacerbate complications in individuals with
ADHD and MDD, highlighting the need for cautious prescrib-
ing and careful consideration of alternative treatment options in
these patient groups.

Author Contributions

Jaehee Jung and Jaeyoon Youm contributed equally to this work.
Jaehee Jung: conceptualization, methodology, investigation, data cu-
ration, writing - original draft, visualization. Jaeyoon Youm: meth-
odology, investigation, data curation, writing — original draft. Jihyun
Kang: investigation, data curation, writing - original draft, visualiza-
tion. Ah-Young Kim: methodology, writing - review and editing. Jae
Kyung Suh: methodology, writing - review and editing. Hye-Young
Kang: methodology, writing — review and editing, supervision.

Funding

The authors received no specific funding for this work.

Conflicts of Interest

The authors declare no conflicts of interest.

References

1.J. S. Ballon and D. Feifel, “A Systematic Review of Modafinil: Poten-
tial Clinical Uses and Mechanisms of Action,” Journal of Clinical Psy-
chiatry 67, no. 4 (2006): 554-566.

2.S. D. Harding, J. F. Armstrong, E. Faccenda, et al., “The IUPHAR/
BPS Guide to Pharmacology in 2024,” Nucleic Acids Research 52, no. D1
(2024): D1438-D1449.

3. L. L. Greenhill, J. Biederman, S. W. Boellner, et al., “A Randomized,
Double-Blind, Placebo-Controlled Study of Modafinil Film-Coated
Tablets in Children and Adolescents With Attention-Deficit/Hyperac-
tivity Disorder,” Journal of the American Academy of Child and Adoles-
cent Psychiatry 45, no. 5 (2006): 503-511.

4. R. Abolfazli, M. Hosseini, A. Ghanizadeh, et al., “Double-Blind Ran-
domized Parallel-Group Clinical Trial of Efficacy of the Combination Flu-
oxetine Plus Modafinil Versus Fluoxetine Plus Placebo in the Treatment
of Major Depression,” Depression and Anxiety 28, no. 4 (2011): 297-302.

5.K. G. Heinzerling, A. N. Swanson, S. Kim, et al.,, “Randomized,
Double-Blind, Placebo-Controlled Trial of Modafinil for the Treatment
of Methamphetamine Dependence,” Drug and Alcohol Dependence 109,
no. 1-3 (2010): 20-29.

6.J. A. Caldwell, J. L. Caldwell, J. K. Smith, and D. L. Brown, “Modaf-
inil's Effects on Simulator Performance and Mood in Pilots During 37
h Without Sleep,” Aviation, Space, and Environmental Medicine 75, no.
9 (2004): 777-784.

7. C. Sugden, C. R. Housden, R. Aggarwal, B. J. Sahakian, and A. Darzi,
“Effect of Pharmacological Enhancement on the Cognitive and Clinical
Psychomotor Performance of Sleep-Deprived Doctors: A Randomized
Controlled Trial,” Annals of Surgery 255, no. 2 (2012): 222-227.

8. A. G. Franke, P. Grinsmark, A. Agricola, et al., “Methylphenidate,
Modafinil, and Caffeine for Cognitive Enhancement in Chess: A
Double-Blind, Randomised Controlled Trial,” European Neuropsycho-
pharmacology 27, no. 3 (2017): 248-260.

9. MFDS. Provigil 20mg (Modafinil) 2023, https://nedrug.mfds.go.kr/
pbp/CCBBBO01/getItemDetailCache?cacheSeq=200200234aupdateTs20
25-02-04%2013:40:03.0b.

10. American Health Packaging MODAFINIL-Modafinil Tablet 2024,
https://nctr-crs.fda.gov/fdalabel/services/spl/set-ids/928a3ab6-b53c-
4924-882¢-9f2f49aba0f1/spl-doc?hl=modafinil.

11. P. Y. Pan, U. Jonsson, S. S. Sahpazoglu Cakmak, et al., “Headache in
ADHD as Comorbidity and a Side Effect of Medications: A Systematic
Review and Meta-Analysis,” Psychological Medicine 52, no. 1 (2022):
14-25.

12.D. J. Gagnon, A. M. Leclerc, R. R. Riker, et al., “Amantadine and
Modafinil as Neurostimulants During Post-Stroke Care: A Systematic
Review,” Neurocritical Care 33, no. 1 (2020): 283-297.

13. D. Moher, A. Liberati, J. Tetzlaff, and D. G. Altman, “Preferred
Reporting Items for Systematic Reviews and Meta-Analyses: The
PRISMA Statement,” International Journal of Surgery 8, no. 5 (2010):
336-341.

14. C. H. Adler, J. N. Caviness, J. G. Hentz, M. Lind, and J. Tiede, “Ran-
domized Trial of Modafinil for Treating Subjective Daytime Sleepiness
in Patients With Parkinson's Disease,” Movement Disorders 18, no. 3
(2003): 287-293.

15. M. Arbabi, M. Bagheri, F. Rezaei, et al., “A Placebo-Controlled Study
of the Modafinil Added to Risperidone in Chronic Schizophrenia,” Psy-
chopharmacology 220, no. 3 (2012): 591-598.

16. A. C. Baakman, R. Zuiker, J. M. A. van Gerven, et al., “Central
Nervous System Effects of the Histamine-3 Receptor Antagonist CEP-
26401, in Comparison With Modafinil and Donepezil, After a Single
Dose in a Cross-Over Study in Healthy Volunteers,” British Journal of
Clinical Pharmacology 85, no. 5 (2019): 970-985.

17.]. Biederman, J. M. Swanson, S. B. Wigal, et al., “Efficacy and Safety
of Modafinil Film-Coated Tablets in Children and Adolescents With
Attention-Deficit/Hyperactivity Disorder: Results of a Randomized,
Double-Blind, Placebo-Controlled, Flexible-Dose Study,” Pediatrics 116,
no. 6 (2005): €777-e784.

18.J. Biederman, J. M. Swanson, S. B. Wigal, S. W. Boellner, C. Q. Earl,
and F. A. Lopez, “A Comparison of Once-Daily and Divided Doses of
Modafinil in Children With Attention-Deficit/Hyperactivity Disorder:
A Randomized, Double-Blind, and Placebo-Controlled Study,” Journal
of Clinical Psychiatry 67, no. 5 (2006): 727-735.

19.J. E. Black and M. Hirshkowitz, “Modafinil for Treatment of Resid-
ual Excessive Sleepiness in Nasal Continuous Positive Airway Pressure-
Treated Obstructive Sleep Apnea/Hypopnea Syndrome,” Sleep 28, no. 4
(2005): 464-471.

20.J. Black and W. C. Houghton, “Sodium Oxybate Improves Ex-
cessive Daytime Sleepiness in Narcolepsy,” Sleep 29, no. 7 (2006):
939-946.

21.J. L. Chapman, L. Kempler, C. L. Chang, et al., “Modafinil Improves
Daytime Sleepiness in Patients With Mild to Moderate Obstructive
Sleep Apnoea Not Using Standard Treatments: A Randomised Placebo-
Controlled Crossover Trial,” Thorax 69, no. 3 (2014): 274-279.

22. A. Chitsaz, M. R. Najafi, F. Habibi, and S. Amirhajloo, “Comparison
of the Effectiveness of Modafinil and Methylphenidate in Treatment of
Excessive Daytime Sleepiness in Patients With Parkinson's Disease,”
Current Neurology 23, no. 1 (2024): 39-43.

23. C. A. Czeisler, J. K. Walsh, T. Roth, et al., “Modafinil for Excessive
Sleepiness Associated With Shift-Work Sleep Disorder,” New England
Journal of Medicine 353, no. 5 (2005): 476-486.

24.Y. Dauvilliers, C. Bassetti, G. J. Lammers, et al., “Pitolisant Versus
Placebo or Modafinil in Patients With Narcolepsy: A Double-Blind,
Randomised Trial,” Lancet Neurology 12, no. 11 (2013): 1068-1075.

25. C. DeBattista, K. Doghramji, M. A. Menza, M. H. Rosenthal, and R.
R. Fieve, “Adjunct Modafinil for the Short-Term Treatment of Fatigue
and Sleepiness in Patients With Major Depressive Disorder: A Prelimi-
nary Double-Blind, Placebo-Controlled Study,” Journal of Clinical Psy-
chiatry 64, no. 9 (2003): 1057-1064.

14 of 17

Basic & Clinical Pharmacology & Toxicology, 2025


https://nedrug.mfds.go.kr/pbp/CCBBB01/getItemDetailCache?cacheSeq=200200234aupdateTs2025-02-04 13:40:03.0b
https://nedrug.mfds.go.kr/pbp/CCBBB01/getItemDetailCache?cacheSeq=200200234aupdateTs2025-02-04 13:40:03.0b
https://nedrug.mfds.go.kr/pbp/CCBBB01/getItemDetailCache?cacheSeq=200200234aupdateTs2025-02-04 13:40:03.0b
https://nctr-crs.fda.gov/fdalabel/services/spl/set-ids/928a3ab6-b53c-4924-882c-9f2f49aba0f1/spl-doc?hl=modafinil
https://nctr-crs.fda.gov/fdalabel/services/spl/set-ids/928a3ab6-b53c-4924-882c-9f2f49aba0f1/spl-doc?hl=modafinil

26. E. E. DeVito, J. Poling, T. Babuscio, C. Nich, K. M. Carroll, and M.
Sofuoglu, “Modafinil Does Not Reduce Cocaine Use in Methadone-
Maintained Individuals,” Drug and Alcohol Dependence Reports 2
(2022): 100032.

27. B. W. Dunlop, P. Crits-Christoph, D. L. Evans, et al., “Coadminis-
tration of Modafinil and a Selective Serotonin Reuptake Inhibitor From
the Initiation of Treatment of Major Depressive Disorder With Fatigue
and Sleepiness: A Double-Blind, Placebo-Controlled Study,” Journal of
Clinical Psychopharmacology 27, no. 6 (2007): 614-619.

28. M. K. Erman, R. Rosenberg, and US Modafinil Shift Work Sleep
Disorder Study Group, “Modafinil for Excessive Sleepiness Associated
With Chronic Shift Work Sleep Disorder: Effects on Patient Function-
ing and Health-Related Quality of Life,” Primary Care Companion to the
Journal of Clinical Psychiatry 9, no. 3 (2007): 188-194.

29. R. Evans, H. Kimura, M. Nakashima, et al., “Orexin 2 Receptor-
Selective Agonist Danavorexton (TAK-925) Promotes Wakefulness in
Non-Human Primates and Healthy Individuals,” Journal of Sleep Re-
search 32, no. 5(2023): €13878.

30. M. Fava, M. E. Thase, and C. DeBattista, “A Multicenter, Placebo-
Controlled Study of Modafinil Augmentation in Partial Responders to
Selective Serotonin Reuptake Inhibitors With Persistent Fatigue and
Sleepiness,” Journal of Clinical Psychiatry 66, no. 1 (2005): 85-93.

31. O. Freudenreich, D. C. Henderson, E. A. Macklin, et al., “Modaf-
inil for Clozapine-Treated Schizophrenia Patients: A Double-Blind,
Placebo-Controlled Pilot Trial,” Journal of Clinical Psychiatry 70, no.
12 (2009): 12100.

32. Fry, and US Modafinil in Narcolepsy Multicenter Study Group,
“Randomized Trial of Modafinil for the Treatment of Pathological Som-
nolence in Narcolepsy,” Annals of Neurology 43, no. 1 (1998): 88-97.

33. M. Gill, P. Haerich, K. Westcott, K. L. Godenick, and J. A. Tucker,
“Cognitive Performance Following Modafinil Versus Placebo in Sleep-
Deprived Emergency Physicians: A Double-Blind Randomized Cross-
over Study,” Academic Emergency Medicine 13, no. 2 (2006): 158-165.

34. US Modafinil in Narcolepsy Multicenter Study Group, “Randomized
Trial of Modafinil as a Treatment for the Excessive Daytime Somno-
lence of Narcolepsy,” Neurology 54, no. 5 (2000): 1166-1175.

35.C. G. Gurtman, J. H. Broadbear, and J. R. Redman, “Effects of
Modafinil on Simulator Driving and Self-Assessment of Driving Fol-
lowing Sleep Deprivation,” Human Psychopharmacology: Clinical and
Experimental 23, no. 8 (2008): 681-692.

36. B. Hogl, M. Saletu, E. Brandauer, et al., “Modafinil for the Treat-
ment of Daytime Sleepiness in Parkinson’” s Disease: A Double-Blind,
Randomized, Crossover, Placebo-Controlled Polygraphic Trial,” Sleep
25, no. 8 (2002): 62-66.

37.Y. Inoue, Y. Takasaki, and Y. Yamashiro, “Efficacy and Safety of
Adjunctive Modafinil Treatment on Residual Excessive Daytime Sleep-
iness Among Nasal Continuous Positive Airway Pressure-Treated Japa-
nese Patients With Obstructive Sleep Apnea Syndrome: A Double-Blind
Placebo-Controlled Study,” Journal of Clinical Sleep Medicine 9, no. 8
(2013): 751-757.

38.Y. Inoue, T. Tabata, and N. Tsukimori, “Efficacy and Safety of
Modafinil in Patients With Idiopathic Hypersomnia Without Long Sleep
Time: A Multicenter, Randomized, Double-Blind, Placebo-Controlled,
Parallel-Group Comparison Study,” Sleep Medicine 80 (2021): 315-321.

39. A. Jha, A. Weintraub, A. Allshouse, et al., “A Randomized Trial of
Modafinil for the Treatment of Fatigue and Excessive Daytime Sleepi-
ness in Individuals With Chronic Traumatic Brain Injury,” Journal of
Head Trauma Rehabilitation 23, no. 1 (2008): 52-63.

40. M. Kahbazi, A. Ghoreishi, F. Rahiminejad, M.-R. Mohammadi, A.
Kamalipour, and S. Akhondzadeh, “A Randomized, Double-Blind and
Placebo-Controlled Trial of Modafinil in Children and Adolescents
With Attention Deficit and Hyperactivity Disorder,” Psychiatry Re-
search 168, no. 3 (2009): 234-237.

41. P. R. Kaiser, P. Valko, E. Werth, et al., “Modafinil Ameliorates Ex-
cessive Daytime Sleepiness After Traumatic Brain Injury,” Neurology
75, no. 20 (2010): 1780-1785.

42.K. M. Kampman, K. G. Lynch, H. M. Pettinati, et al., “A Double
Blind, Placebo Controlled Trial of Modafinil for the Treatment of Co-
caine Dependence Without Co-Morbid Alcohol Dependence,” Drug and
Alcohol Dependence 155 (2015): 105-110.

43. L. Lundorff, B. Jensson, and P. Sjegren, “Modafinil for Attentional
and Psychomotor Dysfunction in Advanced cancer: A Double-Blind,
Randomised, Cross-Over Trial,” Palliative Medicine 23, no. 8 (2009):
731-738.

44.G. Mayer, H. Benes, P. Young, M. Bitterlich, and A. Rodenbeck,
“Modafinil in the Treatment of Idiopathic Hypersomnia Without Long
Sleep Time—A Randomized, Double-Blind, Placebo-Controlled Study,”
Journal of Sleep Research 24, no. 1 (2015): 74-81.

45, U. Miiller, J. Rowe, T. Rittman, C. Lewis, T. Robbins, and B. Saha-
kian, “Effects of Modafinil on Non-Verbal Cognition, Task Enjoyment
and Creative Thinking in Healthy Volunteers,” Neuropharmacology 64
(2013): 490-495.

46. A. M. Murphy, G. Milo-Manson, A. Best, K. A. Campbell, and D. Fe-
hlings, “Impact of Modafinil on Spasticity Reduction and Quality of Life
in Children With CP,” Developmental Medicine and Child Neurology 50,
no. 7 (2008): 510-514.

47. W. Ondo, R. Fayle, F. Atassi, and J. Jankovic, “Modafinil for Daytime
Somnolence in Parkinson's Disease: Double Blind, Placebo Controlled
Parallel Trial,” Journal of Neurology, Neurosurgery, and Psychiatry 76,
no. 12 (2005): 1636-1639.

48. D. Orlikowski, S. Chevret, M. A. Quera-Salva, et al., “Modafinil for
the Treatment of Hypersomnia Associated With Myotonic Muscular
Dystrophy in Adults: A Multicenter, Prospective, Randomized, Double-
Blind, Placebo-Controlled, 4-Week Trial,” Clinical Therapeutics 31, no.
8 (2009): 1765-1773.

49. A. 1. Pack, J. E. Black, J. R. Schwartz, and J. K. Matheson, “Modaf-
inil as Adjunct Therapy for Daytime Sleepiness in Obstructive Sleep
Apnea,” American Journal of Respiratory and Critical Care Medicine
164, no. 9 (2001): 1675-1681.

50. M. B. Poulsen, B. Damgaard, B. Zerahn, K. Overgaard, and R. S.
Rasmussen, “Modafinil May Alleviate Poststroke Fatigue: A Random-
ized, Placebo-Controlled, Double-Blinded Trial,” Stroke 46, no. 12
(2015): 3470-3477.

51.J. G. Rabkin, M. C. McElhiney, R. Rabkin, and P. J. McGrath,
“Modafinil Treatment for Fatigue in HIV/AIDS: A Randomized
Placebo-Controlled Study,” Journal of Clinical Psychiatry 71, no. 6
(2010): 12110-12715.

52.J. L. Roerig, K. J. Steffen, J. E. Mitchell, R. D. Crosby, and B. A. Gos-
nell, “An Exploration of the Effect of Modafinil on Olanzapine Associ-
ated Weight Gain in Normal Human Subjects,” Biological Psychiatry 65,
no. 7 (2009): 607-613.

53.T. A. Rugino and T. C. Samsock, “Modafinil in Children With
Attention-Deficit Hyperactivity Disorder,” Pediatric Neurology 29, no.
2(2003): 136-142.

54. M. T. Saletu, P. Anderer, G. M. Saletu-Zyhlarz, et al., “EEG-Mapping
Differences Between Narcolepsy Patients and Controls and Subsequent
Double-Blind, Placebo-Controlled Studies With Modafinil,” European
Archives of Psychiatry and Clinical Neuroscience 255 (2005): 20-32.

55.J. M. Schmitz, N. Rathnayaka, C. E. Green, F. G. Moeller, A. E.
Dougherty, and J. Grabowski, “Combination of Modafinil and d-
Amphetamine for the Treatment of Cocaine Dependence: A Prelimi-
nary Investigation,” Frontiers in Psychiatry 3 (2012): 77.

56.7J. Shearer, S. Darke, C. Rodgers, et al., “A Double-Blind, Placebo-
Controlled Trial of Modafinil (200 mg/day) for Methamphetamine De-
pendence,” Addiction 104, no. 2 (2009): 224-233.

Basic & Clinical Pharmacology & Toxicology, 2025

150f 17



57. M. G. Silveira, A. A. Gossard, A. C. Stahler, et al., “A Randomized,
Placebo-Controlled Clinical Trial of Efficacy and Safety: Modafinil in
the Treatment of Fatigue in Patients With Primary Biliary Cirrhosis,”
American Journal of Therapeutics 24, no. 2 (2017): e167-e176.

58. A. Spathis, K. Fife, F. Blackhall, et al., “Modafinil for the Treatment
of Fatigue in Lung Cancer: Results of a Placebo-Controlled, Double-
Blind, Randomized Trial,” Journal of Clinical Oncology 32, no. 18 (2014):
1882-1888.

59.J. M. Swanson, L. L. Greenhill, F. A. Lopez, et al., “Modafinil Film-
Coated Tablets in Children and Adolescents With Attention-Deficit/
Hyperactivity Disorder: Results of a Randomized, Double-Blind,
Placebo-Controlled, Fixed-Dose Study Followed by Abrupt Discontinu-
ation,” Journal of Clinical Psychiatry 67, no. 1 (2006): 12103-12147.

60. H. L. Tyne, J. Taylor, G. A. Baker, and M. J. Steiger, “Modafinil for
Parkinson's Disease Fatigue,” Journal of Neurology 257, no. 3 (2010):
452-456.

61. O. Vasconcelos, O. Prokhorenko, M. Salajegheh, et al., “Modafinil
for Treatment of Fatigue in Post-Polio Syndrome: A Randomized Con-
trolled Trial,” Neurology 68, no. 20 (2007): 1680-1686.

62. A. Wintzen, G. Lammers, and J. Van Dijk, “Does Modafinil Enhance
Activity of Patients With Myotonic Dystrophy? A Double-Blind Placebo-
Controlled Crossover Study,” Journal of Neurology 254 (2007): 26-28.

63.]. P. T. Higgins, J. Thomas, J. Chandler, et al., Cochrane Handbook
for Systematic Reviews of Interventions 2e (Wiley, 2019).

64. N. Mantel and W. Haenszel, “Statistical Aspects of the Analysis of
Data From Retrospective Studies of Disease,” Journal of the National
Cancer Institute 22, no. 4 (1959): 719-748.

65. Cochrane Handbook for Systematic Reviews of Interventions: Co-
chrane; 2024, http://www.cochrane.org/handbook.

66. E. Murillo-Rodriguez, A. Barciela Veras, N. Barbosa Rocha, H.
Budde, and S. Machado, “An Overview of the Clinical Uses, Pharma-
cology, and Safety of Modafinil,” ACS Chemical Neuroscience 9, no. 2
(2018): 151-158.

67. S. Cortese, P. Panei, R. Arcieri, et al., “Safety of Methylphenidate and
Atomoxetine in Children With Attention-Deficit/Hyperactivity Disor-
der (ADHD): Data From the Italian National ADHD Registry,” CNS
Drugs 29, no. 10 (2015): 865-877.

68.S. Cortese, S. V. Faraone, E. Konofal, and M. Lecendreux, “Sleep
in Children With Attention-Deficit/Hyperactivity Disorder: Meta-
Analysis of Subjective and Objective Studies,” Journal of the American
Academy of Child and Adolescent Psychiatry 48, no. 9 (2009): 894-908.

69.J. M. Hettema, “What Is the Genetic Relationship Between Anxiety
and Depression?,” American Journal of Medical Genetics. Part C, Semi-
nars in Medical Genetics 148c, no. 2 (2008): 140-146.

70. M. Hopwood, “Anxiety Symptoms in Patients With Major Depres-
sive Disorder: Commentary on Prevalence and Clinical Implications,”
Neurology and Therapy 12, no. Suppl 1 (2023): 5-12.

71. M. Fava, J. E. Alpert, C. N. Carmin, et al., “Clinical Correlates and
Symptom Patterns of Anxious Depression Among Patients With Major
Depressive Disorder in STAR*D,” Psychological Medicine 34, no. 7
(2004): 1299-1308.

72. M. Fava, A. J. Rush, J. E. Alpert, et al., “Difference in Treatment
Outcome in Outpatients With Anxious Versus Nonanxious Depression:
A STAR*D Report,” American Journal of Psychiatry 165, no. 3 (2008):
342-351.

73.S. S. Shi, M. Y. Zhang, W. Y. Wu, et al., “Multi-Center Study of the
Clinical Features in Depression Comorbidity With Anxiety Disorders,”
Shanghai Archives of Psychiatry 21, no. 4 (2009): 198-202.

74. O. Spigset, “Adverse Reactions of Selective Serotonin Reuptake In-
hibitors: Reports From a Spontaneous Reporting System,” Drug Safety
20, no. 3 (1999): 277-287.

75.J. Ortiz-Orendain, S. A. Covarrubias-Castillo, A. O. Vazquez-
Alvarez, et al., “Modafinil for People With Schizophrenia or Related
Disorders,” Cochrane Database of Systematic Reviews 12, no. 12 (2019):
Cd008661.

76.S. M. Wang, C. Han, S. J. Lee, et al., “Modafinil for the Treatment of
Attention-Deficit/Hyperactivity Disorder: A Meta-Analysis,” Journal of
Psychiatric Research 84 (2017): 292-300.

77. D. Repantis, P. Schlattmann, O. Laisney, and I. Heuser, “Modafinil
and Methylphenidate for Neuroenhancement in Healthy Individu-
als: A Systematic Review,” Pharmacological Research 62, no. 3 (2010):
187-206.

Supporting Information

Additional supporting information can be found online in the Supporting
Information section. Supplementary Table 1: PRISM A 2020 Checklist
Preferred Reporting Items for Systematic Reviews and Meta-analysis
checklist. Supplementary Table 2: Search term and results from
PubMed Database. Supplementary Table 3: Search term and results
from Embase Database. Supplementary Table 4: Search term and re-
sults from Cochrane Database. Supplementary Table 5: Comparison
of random-effects and fixed-effect model results in subgroup analyses.
Supplementary Figure 1: Meta-analysis results of adverse events for
modafinil compared to placebo: headache events. Supplementary
Figure 2: Meta-analysis results of adverse events for modafinil com-
pared to placebo: decreased appetite events. Supplementary Figure 3:
Meta-analysis results of adverse events for modafinil compared to
placebo: abdominal pain events. Supplementary Figure 4. Meta-
analysis results of adverse events for modafinil compared to placebo:
nausea events. Supplementary Figure 5: Meta-analysis results of
adverse events for modafinil compared to placebo: anxiety events.
Supplementary Figure 6: Meta-analysis results of adverse events
for modafinil compared to placebo: dizziness events. Supplementary
Figure 7: Meta-analysis results of adverse events for modafinil com-
pared to placebo: insomnia events. Supplementary Figure 8: Meta-
analysis results of adverse events for modafinil compared to placebo:
weight loss events. Supplementary Figure 9: Meta-analysis results
of adverse events for modafinil compared to placebo: diarrhoea events.
Supplementary Figure 10: Meta-analysis results of adverse events
for modafinil compared to placebo: dyspepsia events. Supplementary
Figure 11: Meta-analysis results of adverse events for modafinil
compared to placebo: back pain events. Supplementary Figure 12:
Meta-analysis results of adverse events for modafinil compared to pla-
cebo: rhinitis events. Supplementary Figure 13: Meta-analysis re-
sults of adverse events for modafinil compared to placebo: headache
events by underlying diseases. Supplementary Figure 14: Meta-
analysis results of adverse events for modafinil compared to placebo:
decreased appetite events by underlying diseases. Supplementary
Figure 15: Meta-analysis results of adverse events for modafinil
compared to placebo: abdominal pain events by underlying diseases.
Supplementary Figure 16: Meta-analysis results of adverse events for
modafinil compared to placebo: nausea events by underlying diseases.
Supplementary Figure 17: Meta-analysis results of adverse events for
modafinil compared to placebo: anxiety events by underlying diseases.
Supplementary Figure 18: Meta-analysis results of adverse events for
modafinil compared to placebo: dizziness events by underlying diseases.
Supplementary Figure 19: Meta-analysis results of adverse events for
modafinil compared to placebo: insomnia events by underlying diseases.
Supplementary Figure 20: Meta-analysis results of adverse events
for modafinil compared to placebo: weight loss events by underlying
diseases. Supplementary Figure 21: Meta-analysis results of adverse
events for modafinil compared to placebo: diarrhoea events by under-
lying diseases. Supplementary Figure 22: Meta-analysis results of
adverse events for modafinil compared to placebo: dyspepsia events by
underlying diseases. Supplementary Figure 23: Meta-analysis results
of adverse events for modafinil compared to placebo: back pain events
by underlying diseases. Supplementary Figure 24: Meta-analysis
results of adverse events for modafinil compared to placebo: rhinitis
events by underlying diseases. Supplementary Figure 25: Risk of bias

16 of 17

Basic & Clinical Pharmacology & Toxicology, 2025


http://www.cochrane.org/handbook

graph. Supplementary Figure 26: Funnel plot of studies included in
meta-analysis for the adverse events of modafinil compared to placebo:
headache events. (A) Overall set of studies, (B) Studies included in the
subgroup analysis by underlying diseases. Supplementary Figure 27:
Funnel plot of studies included in meta-analysis for the adverse events
of modafinil compared to placebo: decreased appetite events. (A)
Overall set of studies and (B) studies included in the subgroup analy-
sis by underlying diseases. Supplementary Figure 28: Funnel plot of
studies included in meta-analysis for the adverse events of modafinil
compared to placebo: abdominal pain events. (A) Overall set of studies
and (B) studies included in the subgroup analysis by underlying dis-
eases. Supplementary Figure 29: Funnel plot of studies included in
meta-analysis for the adverse events of modafinil compared to placebo:
nausea events. (A) Overall set of studies and (B) studies included in the
subgroup analysis by underlying diseases. Supplementary Figure 30:
Funnel plot of studies included in meta-analysis for the adverse events
of modafinil compared to placebo: anxiety events. (A) Overall set of
studies and (B) studies included in the subgroup analysis by underlying
diseases. Supplementary Figure 31: Funnel plot of studies included
in meta-analysis for the adverse events of modafinil compared to pla-
cebo: dizziness events. (A) Overall set of studies and (B) studies included
in the subgroup analysis by underlying diseases. Supplementary
Figure 32: Funnel plot of studies included in meta-analysis for the ad-
verse events of modafinil compared to placebo: insomnia events. (A)
Overall set of studies and (B) studies included in the subgroup analy-
sis by underlying diseases. Supplementary Figure 33: Funnel plot of
studies included in meta-analysis for the adverse events of modafinil
compared to placebo: weight loss events. (A) Overall set of studies and
(B) studies included in the subgroup analysis by underlying diseases.
Supplementary Figure 34: Funnel plot of studies included in meta-
analysis for the adverse events of modafinil compared to placebo: diar-
rhoea events. (A) Overall set of studies and (B) studies included in the
subgroup analysis by underlying diseases. Supplementary Figure 35:
Funnel plot of studies included in meta-analysis for the adverse events
of modafinil compared to placebo: dyspepsia events. (A) Overall set of
studies and (B) studies included in the subgroup analysis by underlying
diseases. Supplementary Figure 36: Funnel plot of studies included in
meta-analysis for the adverse events of modafinil compared to placebo:
back pain events. (A) Overall set of studies and (B) studies included
in the subgroup analysis by underlying diseases. Supplementary
Figure 37: Funnel plot of studies included in meta-analysis for the
adverse events of modafinil compared to placebo: rhinitis events. (A)
Overall set of studies and (B) studies included in the subgroup analysis
by underlying diseases.

Basic & Clinical Pharmacology & Toxicology, 2025

17 of 17



	Assessing Condition-Specific Adverse Event Profiles of Modafinil for Labelled and Off-Label Uses: A Systematic Review and Meta-Analysis
	ABSTRACT
	Plain Language Summary
	1   |   Introduction
	2   |   Material and Methods
	2.1   |   Literature Search
	2.2   |   Literature Selection and Exclusion
	2.3   |   Data Extraction and Quality Assessment
	2.4   |   Statistical Analysis

	3   |   Results
	3.1   |   Characteristics of the Included Literature
	3.2   |   Results of Quality Assessment and Publication Bias
	3.3   |   Overall Analysis
	3.4   |   Subgroup Analysis

	4   |   Discussion
	5   |   Conclusions
	Author Contributions
	Funding
	Conflicts of Interest
	References


