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Abstract
Concussion, one of the most common types of mild traumatic brain injury, remains a global 
problem that poses substantial effects on individuals, families, and society. When dealing 
with concussion, clinicians primarily focus on symptomatic treatment and modified activity 
with no established therapies specifically addressing the underlying pathophysiological 
changes. In recent years, there has been a growing increase in attention to the effectiveness 
of dietary supplements (DS) and nutritional interventions as adjunctive therapy options for 
concussion. Hence, this review aims to comprehensively explore the existing human studies 
on using DS as adjunctive therapy in the management of concussion. This systematic 
review adhered to the Preferred Reporting Items for Systematic Reviews and Meta-
analyses guidelines. The search strategy was created based on the population, intervention, 
comparison, outcome framework. The findings are conveyed narratively and analyzed 
according to the timing of the intervention. DS administered within 7  days of onset were 
classified as acute interventions, while those given after this period were classified as 
nonacute interventions. After screening, we identified 21 reports for 19 studies involving 
13 DS. Thirteen DS were included in this review. Notably, omega-3 polyunsaturated fatty 
acids were the most extensively studied and accounted for 23.81% of studies, followed 
by melatonin and pine bark extract (19.05% and 9.5%). At least 13 supplements were 
identified in clinical studies, with 77% demonstrating favorable outcomes. However, none 
of the interventions reviewed offer strong enough evidence to justify regular use in clinical 
practice.
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The pathophysiology of concussion encompasses complex 
mechanisms triggered by initial biomechanical impact. These 
processes include axonal stretching, ionic imbalance, oxidative 
stress, and neuroinflammation that lead to energy depletion, 
altered neurotransmission, and increased vulnerability to future 
injuries [7,8]. These issues are especially more concerning in 
individuals frequently subjected to repetitive head impacts, 
such as athletes and military personnel, who are at risk for 
progressive neurodegenerative changes [9,10].

When dealing with concussion, clinicians primarily focus 
on symptomatic treatment and modified activity with no 

Introduction

Concussion, one of the most common types of mild traumatic 
brain injury (mTBI), remains a global problem that poses 

substantial effects on individuals, families, and society [1]. 
In the United States, at least 24% of adolescents reported 
one concussion during their lifetime [2]. Even so, the actual 
incidence of concussions remains uncertain, as a significant 
number of individuals sustaining concussions do not seek medical 
care [3]. Concussions typically result in temporary neurologic 
dysfunction, such as headache, dizziness, light-headedness, and 
cognitive impairment, which usually resolve within minutes to 
hours [4]. However, despite being commonly regarded as “mild,” 
approximately 10%–20% of concussion patients developed 
persistent disabilities associated with pathological changes of the 
brain that significantly affect the quality of life [5,6].
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established therapies specifically addressing the underlying 
pathophysiological changes [11,12]. In recent years, there 
has been a growing increase in attention to the effectiveness 
of dietary supplements (DS) and nutritional interventions as 
adjunctive therapy options for concussion [13,14]. Preclinical 
studies have demonstrated the potential efficacy of various 
DS, including creatine [15], curcumin [16], Vitamin D, and 
omega-3 polyunsaturated fatty acids (ω3-PUFA) [17], in 
managing TBI. These compounds have beneficial effects by 
regulating neuroinflammation and oxidative stress, which are 
essential pathophysiological changes frequently observed after 
a concussion. Several clinical studies support the findings in the 
preclinical studies, yet a significant gap in translating them into 
daily practice remains [11,18,19]. Hence, this review aims to 
comprehensively explore the existing human studies on using 
DS as adjunctive therapy in the management of concussion. 
By analysing the effectiveness, safety, and pathogenesis, we 
hope to increase understanding of their value in concussion 
management and provide guidance for further research.

Methods
Search strategy

This systematic review adhered to the Preferred 
Reporting Items for Systematic Reviews and Meta-analyses 
guidelines [20]. The search strategy was created based 
on the population, intervention, comparison, and outcome 
framework. The “Population” term included modification of 
“mild head injury” OR “concussion” OR “postconcussive.” 
The “intervention” term encompassed modified “dietary 
supplement” terms. Specifically, we included natural 
compounds that had potential as concussion treatment, such as 
ω3-PUFA, curcumin, resveratrol, creatine, green tea, caffeine, 
Vitamin E, Vitamin C, and Vitamin D [18]. We included all 
reported outcomes, including clinical assessments, radiological 
findings, brainwave activity, and biomarkers. Literature 
searching was conducted in several databases, including 
PubMed, Scopus, and Web of Science, enrolling all literature 
published from inception to July 2024. It is important to note 
that the terms mTBI and concussion were used interchangeably 
throughout this review [21].

Eligibility criteria
The inclusion criteria were (1) research conducted on 

human subjects, (2) a clear distinction of mTBI population in 
the study, (3) a clear type of DS intervention, (4) assessing 
either at least one concussion symptom or markers correlated 
with a concussion, and (5) written in English. Animal studies, 
case reports, case series, and studies that included obvious 
abnormalities in CT scans or MR imaging were excluded. 
Conference abstracts, guidelines, consensus statements, 
reviews, and meta-analyses were also excluded.

Selection and data collection processes
The search term was developed after consultation with the 

librarian to ensure comprehensive coverage. After removing 
the duplications, one author conducted an initial screening 
of the titles and abstracts based on inclusion/exclusion 
criteria. Potential full texts based on title/abstract screening 
were obtained and reviewed independently by two authors. 

Any disagreement during the review process were resolved 
throughout discussion with the third and fourth authors. In 
addition, two authors screened relevant reviews published in 
the last 5 years. Then, two authors extracted the required data 
to carry out this review.

Data extraction
Extracted data from included studies were study design, 

diagnostic criteria of concussion or mTBI, number of 
participants, age of participants, details of the intervention 
(type, dosage, and duration), time interval from the occurrence 
of mTBI to intervention, and outcome. Outcomes reported 
in this review were clinical and markers. Clinical outcomes 
were depression, mental, cognition, memory, pain, and 
sleep. When multiple clinical outcomes were reported, 
they will be classified as either global or postconcussion 
syndrome. Biomarkers analyzed as outcomes included serum 
injury markers, magnetic resonance imaging findings, and 
electroencephalography results. Data were analyzed using 
Microsoft Excel (Microsoft Corp).

Quality assessment
The modified Black and Downs quality rating tool was 

used to assess the quality of the included studies [22]. This 
tool assesses five domains: study quality, external validity, 
internal validity and bias, confounding and selection bias, and 
the study’s power, with a maximum score of 28. Based on the 
sum of the scores, studies are classified into poor (≤14), fair 
(15–19), good (20–25), and excellent (26–28).

Synthesis of the result
Due to the diverse dietary regiments, various causes 

of concussion, diagnostic criteria, and outcomes assessed, 
combining the quantitative data for a meta-analysis was 
not feasible. Hence, the findings are conveyed narratively 
and analyzed according to the timing of the intervention. 
DS administered within 7  days of onset were classified as 
acute interventions, while those given after this period were 
classified as nonacute interventions. If a DS was administered 
regularly in a period of time to prevent concussion in high-risk 
subjects, it was classified as a preventive measure. We also 
categorized the included reports based on age, encompassing 
pediatric and adult populations.

Results
Characteristics of studies and subjects

After screening [Figure  1], we identified 21 reports for 19 
studies involving 13 DS. Three reports were derived from a 
single study that assessed the same subjects but examined 
different outcome measures. In total, this review comprised 
6336 participants, including 1261 in the DS group and 
5075 being part of control groups. This review included 11 
randomized controlled trials (RCTs), five pilot studies, one 
prospective controlled study, two prospective studies without 
control groups, and one retrospective study. Characteristics 
of included studies can be reviewed in Supplementary 
Table  1. Approximately 19.05% of the included studies were 
multicenter, with over half conducted in the United States. The 
quality assessment revealed that only 14.29% of the studies 
were rated as good, 42.86% as fair, and 42.86% as poor 
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[Figure 2]. Detailed quality assessment reports are available in 
Supplementary Figure 1.

The majority of the reported causes of concussion (72.24%) 
were not specific, with 19.03% related to sports injuries, 
and 8.72% to combat-related injuries. Among sport-related 
injuries, American football was the most commonly evaluated. 
The included studies varied in their focus on the timing of 
intervention. Six studies were conducted in an acute setting, 
eight in a nonacute setting, and five studies assessed dietary 
supplementation as a preventive measure. Across the included 
research, ten distinct diagnostic criteria were employed, mostly 
the American Academy of Neurology Criteria, International 
Conference of Concussion criteria, and Sport Concussion 
Assessment Tool 5 [Figure 3].

Dietary supplements evaluated
Thirteen DS were included in this review. Notably, 

ω3-PUFA acids were the most extensively studied, accounted 
for 23.81% of studies, followed by melatonin and pine bark 
extract (19.05% and 9.5%). However, based on the number 
of subjects involved [Figure  4], cerebrolysin emerged as 
the most extensively studied DS, accounting for 59.08% of 

subjects included in this review, based on a large multi-center 
retrospective study [23], followed by ω3-PUFA (10.86%) and 
melatonin (8.01%) [Figure 5].

Dietary supplements in acute settings
Pediatrics

Two DS (Docosahexaenoic acid [DHA]  -  and magnesium 
oxide) were evaluated in acute pediatric settings. Miller et al. 
conducted an RCT administering 2 g of DHA daily for 12 weeks 
to adolescent athletes with sport-related concussions within 
4  days after onset. Participants receiving DHA experienced 
symptom relief approximately 5  days earlier than the placebo 
group (11.0  vs. 16.0  days, P  =  0.08), with 5% reporting 
eructation as a side effect [24]. Standiford et al. administered 
400  mg magnesium oxide twice daily for 5  days to all 
concussion patients, regardless of the cause, that occurred within 
48  h. This intervention resulted in a significant reduction in 
the PostConcussion Symptoms Scale score at 48  h (P  =  0.016) 
compared to placebo, with no side effects noted [25].

Adults
In adult subjects, four DS – N-acetylcsyteine (NAC), 

Figure 1: Preferred Reporting Items for Systematic Reviews and Meta-analyses flow diagram of included studies
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branched-chain amino acids (BCAA), riboflavin, and 
cerebrolysin – were explored. Kent et al. reported that 400 mg 
of daily riboflavin for 2  weeks reduced recovery time in 
sport-related concussions occurred within 24  h (9.92  days vs. 
22.2 days for placebo, P < 0.05) with no adverse effects [26]. 
Hoffer et al. gave 4  g of daily intravenous NAC for 7  days 
in an RCT involving subjects with combat-related concussion, 
noting that early administration (within 24  h) correlated with 
improved outcomes in 86% of subjects compared to only 42% 
in subjects treated later (26–72  h after impact). Notably, no 
side effects were reported in this study [27]. Corwin et al. 

explored the effect of BCAA in concussions that occurred 
within 72 h and found significant reductions in total symptom 
scores (decrease of 4.4 points [P  =  0.0036]) and faster return 
to baseline activity (increase of 0.503 points [P  =  0.0053]) 
with gastrointestinal side effects in the high-dose group [28]. 
A  large retrospective study conducted by Muresanu et al. 
(n  =  5,532), indicated that 20–30  mL/day of cerebrolysin for 
10  days improved Glasgow Outcome Scale scores on day 10 
for patients with mild head injuries compared to control but 
showed no difference by day 30. Diarrhea occurred in <2% of 
participants [23].

Figure 3: Characteristics of the Subjects. In the majority of the studies included, the etiology was not specified. Among all studies, 19.03% focused on sport-related 
injuries (a). Within the category of sport-related injuries, American football was the most extensively researched sport (b). Less than one-third of the included studies 
were conducted in acute injury settings, defined as occurring within less than seven days (c). The criteria utilized varied across the studies, with the American Academy 
of Neurology (AAN), the International Conference on Concussion, and the Sport Concussion Assessment Tool (SCAT) being employed in most of the investigations (d).

dc

ba

Figure 2: Characteristics of the Included Studies. The majority of the studies included in this review were randomized controlled trials (a), with 28.5% classified as pilot 
studies. Most of the research was conducted at single-center (b) in the United States (c). However, no study was categorized as excellent according to the quality assessment 
criteria. The majority of the studies received ratings of poor or fair (d). RCT: Randomized Controlled Trial

dc

ba



Siahaan, et al. / Tzu Chi Medical Journal 2025; 37(2): 157-166

� 161

Dietary supplements in non-acute settings
Pediatrics

Melatonin was the only DS assessed in pediatric nonaccute 

settings. In the initial report, Barlow et al. reported that 
administering either 3 or 10  mg of melatonin for 28  days in 
pediatric patients with a concussion occurring 4–6  months 
prior resulted in no difference in concussion symptoms 
resolution compared to control [29]. However, on the 
subsequent analysis, they reported significant reductions 
in sleep-related issues score in the 3  mg group (3.7  vs. 7.4 
in placebo) and increased of sleep duration compared to 
placebo (43 min in the 3 mg group and 55 min in the 10 mg 
group) [30]. Based on the same subjects, Iyer reported positive 
effects of melatonin on brain connectivity and gray matter 
volume in the posterior cingulate cortex, resulted in reduced 
wake periods after sleep (r = −0.27, P = 0.01), and improved 
sleep symptoms (r = 0.29, P = 0.02). Various adverse effects, 
including fatigue, cognitive problems, nausea, behavioral 
changes, and insomnia, were reported to occur in 14% of 
subjects [31]. In contrast, Howell et al. found no relation 
between melatonin use and symptom recovery, although the 
study lacked control and detailed information on dosage and 
duration [32].

Adults
Six studies utilized five DS on adults (probiotics, ketogenic 

diet, pine bark extract, galantamine, and red Korean ginseng) 
in nonacute settings. Theadom et al. and Walter et al. both 
found that pine bark extract significantly improved cognitive 
failures and neurocognitive symptoms in individuals with 
persistent postconcussive symptoms. Several adverse effects, 
such as headache and sleep disturbance, were noted [33,34]. 
Korshnyak et al. reported amelioration of symptoms related 
to the vegetative nervous system after administration of Red 
Korean Ginseng in a prospective study involving subjects who 
experienced combat-related concussion within 4–6  years. No 
adverse effects were reported; however, this study lacked a 
control group [35].

On the other hand, a pilot study investigating 
probiotics [36], ketogenic diets [37], and galantamine [38] 
failed to show significant improvements in symptoms. 

Figure 5: Potency of dietary supplements as adjunctive therapy in concussion

Figure 4: Dietary Supplements Included. Based on the number of studies, omega-3 
polyunsaturated fatty acids (ω3-PUFA) were the most extensively explored, 
comprising 23.81% of the total, followed by melatonin at 19.05% and pine bark 
extract at 9.52%. The remaining dietary supplements were investigated in only one 
study each (a). In terms of the number of participants, cerebrolysin was the most 
extensively studied, accounting for 59.08% of the total participants, followed by 
ω3-PUFA and melatonin (b). ω3-PUFA: Omega-3 polyunsaturated fatty acids; 
BCAA: Branched-chain amino acids

b

a
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Brenner et al. found that daily probiotic supplementation 
for 8–10  weeks in subjects with persistent postconcussive 
symptoms did not improve social stress test scores compared 
to placebo, although a decrease in plasma C-reactive 
protein concentrations was noted, with no adverse effects 
reported [36]. In another pilot study, McAllister et al. assessed 
galantamine over a 14-week period and found no noticeable 
improvement of cognitive complaints or other symptoms, but 
noting adverse effects in seven subjects (63%) [38]. Similarly, 
Rippee et al. found no significant improvement in cognitive or 
concussive symptoms among those following a ketogenic diet, 
with some participants experiencing adverse effects including 
diarrhea and fatigue [37].

Preventive measure
This review identified five studies involving 210 

participants that focused on preventing concussions through 
dietary supplementation. All studies targeted young amateur 
athletes – four focused on American football and one on 
amateur ice hockey players. Among all, ω3-PUFA, particularly 
DHA, eicosapentaenoic acid (EPA), and docosapentaenoic 
acid (DPA), emerged as the most extensively studied 
supplements, present in four studies involving 188 participants 
in total.

In 2016, Oliver et al. administered varying doses of DHA 
(2, 4, and 6  g) from the preseason throughout the sports 
season for 27  weeks. Their findings indicated decreases 
in neurofilament-light protein levels across all dosage 
groups [39]. Heileson et al. further confirmed these findings 
with a daily dosage of a combination of DHA, EPA, and 
DPA in a total dose of 2.9 g from preseason through the end 
of the season, correlating similar decrease in neurofilament 
levels observed [40]. However, Mullins et al. did not observe 
changes in neurofilament levels with 3.5  g of DHA and 
EPA administered five times weekly, although they noted 
a significant correlation between increased concentrations 
of these fatty acids and reduced neurofilament levels in 
the blood [41]. Furthermore, Mullins et al. showed that 
ω3-PUFA supplementation throughout the competitive season 
increased circulating levels of phosphatidylcholine species 
that contain DHA and EPA [42]. While common side effects 
included gastrointestinal discomfort (reported in 8  cases), 
halitosis (in 5  cases), and mild instances of acne (2  cases) 
were associated with ω3-PUFA, no severe adverse effects 
were reported.

Breuer et al. examined SynaQuell™, a commercially 
available supplement comprising ketones, BCAA, coenzyme 
Q10, DHA, and nicotinamide riboside. A  daily dosage 
of 7.7  g was administered to amateur ice hockey players 
over 84–112  days, starting midseason. Participants in the 
SynaQuell™ group demonstrated significant improvements 
in neurocognitive function, along with reductions in 
neurofilament concentrations, indicating the potential of this 
supplement in concussion prevention. Notably, no adverse 
effects were documented during this study [43].

Adverse effects observed across studies
The most frequently reported adverse effects across 

the studies were gastrointestinal symptoms, including 

eructation, bloating, abdominal discomfort, and diarrhea. 
These gastrointestinal issues were particularly noted in 
studies involving DHA, high-dose BCAA, cerebrolysin, 
probiotics, ketogenic diet, and ω3-PUFA. In comparison, 
melatonin exhibited the highest incidence of side effects, with 
fatigue and cognitive difficulties reported in up to 14% of 
participants; however, it is important to note that these effects 
did not significantly differ from those observed in the placebo 
group [29]. Notably, no adverse events were documented 
in studies utilizing riboflavin, NAC, magnesium oxide, red 
Korean ginseng, or SynaQuell™.

Discussion
This systematic review evaluated the role of DS in the 

management and prevention of concussions. We identified 
at least 13 supplements documented in clinical studies, with 
positive outcomes associated with 77% of the supplements 
examined. However, no intervention included in this review 
provided sufficient evidence to warrant regular use in 
clinical practice. Nonetheless, our findings underscore the 
potential of DS as an adjunctive treatment in concussion 
management [Figure 5].

Efficacy of dietary supplements
While robust evidence supporting the efficacy of DS was 

lacking, the review provides insights into their potential benefits 
for concussion management [Figure  6]. Among the various 
supplements, ω3-PUFA emerged as the most extensively 
studied and demonstrated effectiveness in both acute settings 
and as a preventive measure. It is important to note, however, 
that studies assessing ω3-PUFA as preventive measures 
predominantly focused on serum neurofilament-light chain 
protein (Nf-L) as an outcome, rather than clinical symptoms. 
Serum neurofilament-light chain protein is recognized as 
a promising biomarker for concussion management [44]. 
However, several factors, including body mass index and 
age, may influence Nf-L concentrations, complicating its 
utility in clinical assessment [45]. Furthermore, the Nf-L 
profile in individuals with postconcussion syndrome remains 
conflicting [46,47]. Despite these limitations, the minimal 
adverse effects associated with ω3-PUFA supplementation 
suggest that its use as a preventive measure in populations at 
high risk for sport-related concussions may be justified.

Sleep problems commonly occur in individuals with 
postconcussion syndrome and are related to prolonged 
recovery [48,49]. Melatonin is crucial in regulating the sleep–
wake cycle, and studies have shown a reduction in endogenous 
evening melatonin following TBI [50,51]. In children with 
postconcussion syndrome, melatonin has been found to 
effectively increase sleep duration, reduce sleep-related issues, 
and affect brain connectivity. However, it is worth noting that 
no difference in general symptom resolution compared to the 
placebo group, raising questions about the efficacy of this 
supplement in managing concussion. Several adverse effects, 
such as insomnia and fatigue, were reported after melatonin 
administration. Importantly, it is important to note that these 
adverse effects resemble the symptoms of postconcussion 
syndrome itself [29]. While melatonin should be used with 



Siahaan, et al. / Tzu Chi Medical Journal 2025; 37(2): 157-166

� 163

caution, especially in children, it is commonly not associated 
with serious adverse reactions, making it a reasonable option 
for children with sleep problems after concussion [52]. Some 
authors proposed the benefit of melatonin on adult TBI in 
general [53]; however, more research is needed to clarify its 
role in managing concussion specifically in adult populations.

Magnesium, BCAA, riboflavin, NAC, cerebrolysin, and red 
Korean ginseng are reported to have a statistically significant 
positive impact on concussion but only assessed in one study 
for each supplement. Translating this limited evidence into 
clinical practice must be conducted with caution. However, 
it is important to note that none of these DS were associated 
with serious adverse effects. Even this finding aligns with 
the prevailing assumption regarding the relative safety 
of DS, a study estimated that there are more than 20,000 
annual visits to the ED related to the adverse effects of DS 
in the US [54]. This estimation may not accurately reflect 
the true incidence and could be undervalued or overvalued, 
as clinicians may have less knowledge of the adverse effects 
of DS in comparison to recognized adverse effects of known 
pharmaceutical substances [55]. Further research regarding the 
adverse effects of DS is crucial.

It is widely acknowledged that early management of TBI, 
including concussion, is linked to a more rapid recovery and 
improved outcome [56,57]. Interestingly, only one study has 
particularly investigated the correlation between the timing 
of intervention and patient outcomes. The study revealed 
that initiating the intervention at an earlier stage resulted in 

improved outcomes [27]. Even though our narrative analysis 
primarily focused on the timing of intervention [as described 
in Figure  5], we believe that the window of possibility of 
the use of DS across the provided evidence is still available, 
considering that concussion is a dynamic change, especially 
among high-risk groups such as contact sport athlete and 
military personnel. Chronic progressive neuroinflammation 
was observed up to several months following impact and was 
related to functional impairment [58-60]. Additional research 
is substantially needed to delineate the optimal timing and 
duration for DS intervention in concussion.

Mechanism of action
We found that no study has specifically assessed the potential 

explanation for the positive effects of DS in managing concussion. 
Given the pathogenesis of concussion is highly complex and 
heterogeneous, encompassing alteration at both cellular and systemic 
levels [61], substances with multiple sites of action, such as DS, may 
prove beneficial [62,63]. Insights into possible mechanisms underlying 
these positive effects are provided by several animal studies [64-69]. 
All DS included in this report exhibit multiple sites of action, with 
more than half of DS demonstrating anti-inflammatory and antioxidant 
properties. However, it is important to note that while several DS share 
anti-inflammatory and antioxidant properties, the clinical benefits based 
on symptoms vary, thereby highlighting the need for further studies 
[Figure 6].

Study strengths and limitations
Our study had several strengths. We were able to create 

a proper review with time-based and goal-based treatment. 

Figure 6: Possible mechanisms of action of dietary supplements in concussion
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We were also able to found several interventions specialized 
in adult or pediatric populations thus creating a structured 
review applicable for clinicians. However, our study did 
have limitations. First, we failed to create meta-analysis 
comparing control treatment with DS which weakens our 
level of evidence. This was not possible at the current time 
being due to the heterogeneous nature. Second, we performed 
a big-tent review which could exacerbate the heterogenous 
nature of the data. Further studies should pinpoint specific 
DS to synthesized a much more appropriate treatment. Third, 
most studies had the risk of bias. Further study in this area 
should be performed in accordance with research guidelines 
to provide a stronger conclusion. Fourth, there is no proper 
definition of supplementations as of yet. This was applied 
differently through different studies with different countries. 
Applicable and proper definitions must be established and 
applied uniformly to produce a tangible result.

Conclusion
At least 13 supplements were identified in clinical studies, 

with 77% demonstrating favorable outcomes. However, none 
of the interventions reviewed offer strong enough evidence 
to justify regular use in clinical practice. The data were 
inconsistent, and the risk of bias remains considerable. Still, 
our results emphasize the possible value of DS as supportive 
treatments for concussion management.
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We used Downs and Black Checklist (DBC) as quality assessment tool for qualitative study. This tool consists of 27 
questions as follow:

1.	 Is the hypothesis/aim/objective of the study clearly described?
2.	 Are the main outcomes to be measured clearly described in the Introduction or Methods section?
3.	 Are the characteristics of the subjects included in the study clearly described?
4.	 Are the interventions of interest clearly described?
5.	 Are the distributions of principal confounders in each group of subjects to be compared clearly described?
6.	 Are the main findings of the study clearly described?
7.	 Does the study provide estimates of the random variability in the data for the main outcomes?
8.	 Have all important adverse events that may be a consequence of the intervention been reported?
9.	 Have the characteristics of subjects lost to follow-up been described?
10.	Have actual probability values been reported (e.g. 0.035 rather than <0.05) for the main outcomes except where the probability 

value is less than 0.001?
11.	Were the subjects asked to participate in the study representative of the entire population from which they were recruited?
12.	Were those subjects who were prepared to participate representative of the entire population from which they were recruited?
13.	Were the staff, places, and facilities where the patients were treated, representative of the treatment the majority of patients 

receive?
14.	Was an attempt made to blind study subjects to the intervention they have received?
15.	Was an attempt made to blind those measuring the main outcomes of the intervention?
16.	If any of the results of the study were based on “data dredging”, was this made clear?
17.	In trials and cohort studies, do the analyses adjust for different lengths of follow‐up, or in case‐control studies, is the time 

period between the intervention and outcome the same for cases and controls?
18.	Were the statistical tests used to assess the main outcomes appropriate?
19.	Was compliance with the intervention/s reliable?
20.	Were the main outcome measures used accurate (valid and reliable)?
21.	Were the subjects in different intervention groups or were they recruited from the same population?
22.	Were study subjects in different intervention groups or were they recruited over the same period of time?
23.	Were study subjects randomised to intervention groups?
24.	Was the randomised intervention assignment concealed from both patients and health care staff until recruitment was complete 

and irrevocable?
25.	Was there adequate adjustment for confounding in the analyses from which the main findings were drawn?
26.	Were losses of subjects to follow‐up taken into account?
27.	Did the study have sufficient power to detect a clinically important effect where the probability value for a difference being 

due to chance is less than 5%?



Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14
Barlow et al. 2020 [29] • • • • ? • • o ? • o o o o
Barlow et al. 2021 [30] • • • • ? • • o ? o o o • •
Theadom et al. 2013 [33] • • • • ? • • o ? o • • • •
Walter et al. 2017 [34] • • • • ? • o • ? • • • • o
McAllister et al. 2016 [38] • • • • ? • • o ? • o o • •
Iyer et al. 2020 [31] • • • • ? • o o ? • • • • •
Kent et al. 2023 [26] • • • • • • • ? o • o o • •
Standiford et al., 2021 [25] • • ? • o • o ? o • o o • o
Brenner et al. 2020 [36] • • • • ? • ? • o ? • • • •
Oliver et al. 2016 [39] • • • • ? • • • o • o o • •
Miller et al. 2022 [24] • • • • ? • o • o o • o • •
Corwin et al. 2024 [28] • • • • ? • o • ? o O o • •
Muresanu et al. 2015 [23] • • • • ? • o • o o O O • o
Howell et al., 2021[32] • • • • ? • ? o o • o O o o
Rippee et al. 2020 [37] • • • • ? • ? • o • o o • o
Mullins et al. 2022 [41] • • • • ? • • • ? • o O • •
Mullins et al. 2024 [42] • • • • ? • • ? o • o o • •
Breuer et al. 2023 [43] • • • • ? • ? o o • o o ? •
Heileson et al. 2021 [40] • • • • ? • • o o • o O • O
Korshnyak et al. 2022 [35] • • • • ? • o • o • o o o o
Study Q15 Q16 Q17 Q18 Q19 Q20 Q21 Q22 Q23 Q24 Q25 Q26 Q27
Barlow et al. 2020 [29] o o • • • • • • • o ? • o
Barlow et al. 2021 [30] • o • • • • • • • • • • •
Theadom et al. 2013 [33] • o • • • • • • • • • • o
Walter et al. 2017 [34] o ? • • • • • • o ? o o •
McAllister et al. 2016 [38] • o • • • • • • • • o • o
Iyer et al. 2020 [31] • ? • • • • • • • • o • •
Kent et al. 2023 [26] • o o • • • o • • • ? o •
Standiford et al., 2021 [25] o o o • ? • o o • o o o o
Brenner et al. 2020 [36] • o o • • • • • • • ? o o
Oliver et al. 2016 [39] • o o • • • o • • • ? o •
Miller et al. 2022 [24] • o o • • • • • • • o o o
Corwin et al. 2024 [28] • o • • ? • • • • • ? • o
Muresanu et al. 2015 [23] ? o ? • o • o • o • o o o
Howell et al., 2021 [32] o o ? • o • o ? o ? ? o o
Rippee et al. 2020 [37] o o o • • • ? o o o o ? o
Mullins et al. 2022 [41] • o • • • • • • • • ? o •
Mullins et al. 2024 [42] • o • • • • • • • • ? o •
Breuer et al. 2023 [43] • o o • • • o • • o ? o o
Heileson et al. 2021 [40] o o ? • • • o • o o ? o •
Korshnyak et al. 2022 [35] o o o • o • o o o o o o o


