Supplemental Table 1: 	PICOS inclusion and exclusion criteria for literature search
	
	PICOS criteria
	Inclusion criteria
	Exclusion criteria
	Rationale for these criteria

	P
	Population
	Youth and adolescents aged ≤18 yrs
	Studies in which youth and adolescent data cannot be separated from adults.
	The primary outcome of interest was the results of the King-Devick test within the youth and adolescent cohort.

	
	Publication type
	Peer-reviewed original research articles only

	Non-peer-reviewed articles, technical reports, newspapers, opinion pieces, systematic reviews, narrative reviews and meta-analysis, editorials, commentaries, and letters to the editor.; Conference proceedings/abstracts;
Book chapters 
	For reasons of practicality, it was deemed acceptable to include only those studies published in peer-reviewed journals

	
	Publication date
	1st Jan 1990 to 24th June 2026
	Prior to 1st Jan 1990
	To enable inter study comparisons

	I
	Intervention
	Measurement with the King-Devick test in any validated format (spiral bound cards / tablet/iPad, eye-tracking variants
	Other assessment that do not include the King-Devick Test (no extractable King-Devick Test measurement)
	

	C
	Comparator
	No comparator required for eligibility.
For diagnostic-accuracy studies: any acceptable reference standard - (clinical/physician diagnosis, an established criterion measure, defined consensus diagnosis, or own baseline.)
	None (absence of a comparator does not exclude a study from the other aspects of this review)
	

	O
	Outcome
	Any Quantative King-Devick test outcome metric that covers one or more domains (Diagnostic accuracy; Test-retest reliability; outcome performance; recovery reporting; reading accuracy & Feasibility)
	Studies that report no extractable quantative King-Devick metric (e.g. qualitive description only)
	Quantitative metrics enable data extraction and, where appropriate quantitative synthesis

	S
	Setting
	All areas 
	None identified
	

	
	Study design
	Multi-centre studies, prospective cohort studies; Case–controlled studies and cross-sectional studies conducted on humans and written in English
	Descriptive studies, narrative reviews, systematic reviews, meta-analysis, editorials, anecdotal, or retrospective studies (screened for additional references); Case studies or expert opinion or studies conducted on animals or not written in English.
	Based on the evidence hierarchy, all studies included in this systematic review were assessed for methodological rigor and for practicality, it was deemed acceptable to include only studies published in English.



Supplemental Table 2: Search strategies utilised and number of results.
Search strategy in Embase – 288 results
#1	(“King-Devick Test” OR “King-Devick” OR “KDT” OR “KD-T” OR “KDT” OR “Rapid Number Naming”) AND (“Child*” OR “Paediatric” OR “Pediatric” OR “Adolescen*” OR “Youth” OR “High School” OR “Middle School” OR “Junior” OR “Under-18” OR “teen*”) AND (“Concussion” OR “mild Traumatic Brain Injury” OR “mTBI” OR “Head Injury” OR “sports-related concussion”)
#2	#1 Filters: published prior to 24th June 2026
Search strategy in SCOPUS – 77 results
#1	TITLE-ABS-KEY “(King-Devick Test” OR “King-Devick” OR “KDT” OR “KD-T” OR “KDT” OR “Rapid Number Naming”) AND (“Child*” OR “Paediatric” OR “Pediatric” OR “Adolescen*” OR “Youth” OR “High School” OR “Middle School” OR “Junior” OR “Under-18” OR “teen*”) AND (“Concussion” OR “mild Traumatic Brain Injury” OR “mTBI” OR “Head Injury” OR “sports-related concussion”)
#2	#1 Filters: published prior to 24th June 2026
Search strategy in PubMed – 91 results
#1	TITLE-AB (King-Devick Test” OR “King-Devick” OR “KDT” OR “KD-T” OR “KDT” OR “Rapid Number Naming”) AND (“Child*” OR “Paediatric” OR “Pediatric” OR “Adolescen*” OR “Youth” OR “High School” OR “Middle School” OR “Junior” OR “Under-18” OR “teen*”) AND (“Concussion” OR “mild Traumatic Brain Injury” OR “mTBI” OR “Head Injury” OR “sports-related concussion”)
#2	#1 Filters: published prior to 24th June 2026
Search strategy in PsychINFO – 45 results
#1	AB (King-Devick Test” OR “King-Devick” OR “KDT” OR “KD-T” OR “KDT” OR “Rapid Number Naming”) AND (“Child*” OR “Paediatric” OR “Pediatric” OR “Adolescen*” OR “Youth” OR “High School” OR “Middle School” OR “Junior” OR “Under-18” OR “teen*”) AND (“Concussion” OR “mild Traumatic Brain Injury” OR “mTBI” OR “Head Injury” OR “sports-related concussion”)
#2	#1 Filters: published prior to 24th June 2026
Search strategy in SPORTDiscus with full text via EBSCO – 49 results
#1	AB (King-Devick Test” OR “King-Devick” OR “KDT” OR “KD-T” OR “KDT” OR “Rapid Number Naming”) AND (“Child*” OR “Paediatric” OR “Pediatric” OR “Adolescen*” OR “Youth” OR “High School” OR “Middle School” OR “Junior” OR “Under-18” OR “teen*”) AND (“Concussion” OR “mild Traumatic Brain Injury” OR “mTBI” OR “Head Injury” OR “sports-related concussion”)
#2	#1 Filters: published prior to 24th June 2026
Search strategy in CINHAL - 94 results
#1 	(King-Devick Test” OR “King-Devick” OR “KDT” OR “KD-T” OR “KDT” OR “Rapid Number Naming”) AND (“Child*” OR “Paediatric” OR “Pediatric” OR “Adolescen*” OR “Youth” OR “High School” OR “Middle School” OR “Junior” OR “Under-18” OR “teen*”) AND (“Concussion” OR “mild Traumatic Brain Injury” OR “mTBI” OR “Head Injury” OR “sports-related concussion”)
#2	#1 Filters: published prior to 24th June 2026
Search strategy in OVID Emcare - 53 results
#1 	(King-Devick Test” OR “King-Devick” OR “KDT” OR “KD-T” OR “KDT” OR “Rapid Number Naming”) AND (“Child*” OR “Paediatric” OR “Pediatric” OR “Adolescen*” OR “Youth” OR “High School” OR “Middle School” OR “Junior” OR “Under-18” OR “teen*”) AND (“Concussion” OR “mild Traumatic Brain Injury” OR “mTBI” OR “Head Injury” OR “sports-related concussion”)
#2	#1 Filters: published prior to 24th June 2026
Search strategy in Cochrane Library - 36 results
#1 	(King-Devick Test” OR “King-Devick” OR “KDT” OR “KD-T” OR “KDT” OR “Rapid Number Naming”) AND (“Child*” OR “Paediatric” OR “Pediatric” OR “Adolescen*” OR “Youth” OR “High School” OR “Middle School” OR “Junior” OR “Under-18” OR “teen*”) AND (“Concussion” OR “mild Traumatic Brain Injury” OR “mTBI” OR “Head Injury” OR “sports-related concussion”)
#2	#1 Filters: published prior to 24th June 2026



Supplemental Table 3: 	AI prompt for extracting key information to help with screening paper process.

Please scan through this pdf and provide a detailed summary including the following information: "Study reference: Extract: Author(s) last name(s), publication yr, journal name and country of origin; Type of study / LoE. Record the study design (e.g., prospective cohort, RCT, cross-sectional, case-control). Note if multi-site or single-site, and the country of origin. Flag if the study is a sub analysis of a larger dataset. Report the level of evidence the study provides using the Oxford Centre for Evidence Based Medicine (OCEBM) levels of evidence; Focus of the Study: Describe the main objective or research question of the study; Participants: Provide details on the number of participants, their age range, sex distribution, and any other relevant demographic information (e.g., mean± SD); Evaluation method: Determine the method of evaluation used; Methods: Summarise the methods used in the study, including any specific procedures, interventions, or assessments; King‑Devick Outcomes: Baseline scores, Post-concussion scores, Post-season scores, post assessment scores, Change scores, Percentile availability, Testing protocol (e.g., best of 2 trials). Diagnostic Accuracy :Sensitivity, specificity, PPV / NPV, ROC AUC, Raw 2×2 table (TP, FP, TN, FN), other accuracy assessment; Reliability: ICC(type + value + CI), SEM, MDC, Test-retest interval; Main Findings: Highlight the key results and findings of the study that specifically relate to the King-Devick test results and the injuries reported, including any significant statistics or outcomes. Comments: Include any additional comments or observations made by the authors. Statistics: Provide any relevant statistical data to injury outcomes, such as injury rates, percentages, comparisons between groups, rate of injury incidence, injury relative risk between the groups, and if possible, provide a statistic directly comparing injury rates with and without the Athlete Environment intervention. Category of study: describe if the study is a non-sport neurological & clinical condition (NSN) or a Core Sports-Related Concussion (SRC) based study. Study Group: identify if the study is either a Diagnostic accuracy study, a cohort/observational study, or a reliability and normative study. Output this information in a table with the following format: Study Reference [study reference] | Type of Study: [Type of study/LoE] | Focus of the Study: [Main objective or research question] | Participants: [Number of participants, age range, sex distribution, mean± SD] | Evaluation method (online survey, focus group, injury data collection, etc.) | Methods: [Summary of methods] | King-Devick Outcomes [King-Devick Outcomes] | Diagnostic Accuracy [Diagnostic Accuracy ] | Reliability [Reliability] | Main Findings: [Key results and findings] | Comments: [Additional comments or observations] | Statistics: [Relevant statistical data] | Category of study [Category of study] | Study Group [Study Group]. The format should be a horizontal table with the titles mentioned above. The information should be very compact, written in a paragraph form but very specific. please make sure to include specific sex and age with amount of both if possible. in the statistics section make sure to use full stops not '-'. All numbered findings/statistics need to be put in the statistics section, go very in depth on the numbers, please make sure to report only include numbered statistics. The main findings section should just have the results of the study and main findings but should NOT include any numbered statistics. The statistics section shouldn’t include any information on the participants as the participants section should outline this to a high detail. Please make sure to format this as an excel table. show this table on copilot and provide a download link”


Supplemental Table 4:	Study classification framework and definitions for studies reporting on the use of the King-Devick Test on youth and adolescent participants included in the systematic review 
	Category
	Operational Definition
	Primary Outcome(s)
	Example Study Characteristics
	May Overlap With

	Diagnostic Accuracy
	Evaluates the ability of the King–Devick Test (KDT) to identify concussion or neurological impairment against a reference standard.
	Sensitivity, specificity, AUC, predictive values, likelihood ratios, diagnostic thresholds.
	Concussed vs non-concussed participants; comparison with physician diagnosis, SCAT, neurocognitive testing, or clinical examination.
	Prognostic, Construct Validity

	Reliability
	Evaluates the consistency and reproducibility of KDT scores across repeated assessments.
	ICC, SEM, MDC, test–retest reliability, inter-rater reliability.
	Repeated KDT administration under stable conditions.
	Construct Validity, Intervention

	Construct Validity
	Evaluates whether KDT performance is associated with measures assessing related constructs.
	Correlations, convergent validity, discriminant validity, known-group differences.
	Associations with neurocognitive, visual, oculomotor, reading, balance, or functional measures.
	Diagnostic Accuracy, Reliability

	Prognostic
	Evaluates whether KDT performance predicts future clinical status or outcomes.
	Recovery duration, symptom resolution, return-to-play, persistent symptoms.
	Baseline or acute post-injury KDT used to predict subsequent recovery outcomes.
	Diagnostic Accuracy

	Intervention
	Evaluates changes in KDT performance following a treatment, rehabilitation, training, educational, or exercise intervention.
	Pre–post differences, intervention effects, responsiveness.
	Vision therapy, reading interventions, oculomotor rehabilitation, exercise programmes.
	Reliability, Construct Validity

	Normative / Reference Values
	Establishes expected KDT performance in defined populations.
	Reference values, age-specific norms, sex-specific norms.
	Healthy participant baseline studies.
	Construct Validity


Classification Rule: Studies were classified according to their primary and secondary objectives. Categories were not mutually exclusive, and studies could contribute evidence to multiple domains. For example, a study assessing both concussion identification and recovery outcomes was classified as both Diagnostic Accuracy and Prognostic, while a study reporting test–retest reliability and associations with cognitive performance was classified as both Reliability and Construct Validity.


Supplemental Table 5: 	Summary of the random effects pooled Intraclass Correlation Coefficient (ICC) reliability by individual studies [10, 12, 17, 28, 109-121], population subgroup and ICC model type reporting on the use of the King-Devick Test on youth and adolescent participants.		
	
	Study
	N
	ICC Type
	ICC (95% CI)a
	I² (95% CI)
	Interpretation [93]

	Sports-related Concussion (SRC)

	 ICC Model Type: ICC(2,1)

	
	Alsalaheen et al. (2015)[109]
	157
	ICC(2,1)
	0.890 (0.852 - 0.919)
	-
	Good

	
	Dhawan et al. (2017)[111]
	141
	ICC(2,1)
	0.970 (0.958 - 0.978)
	-
	Excellent

	
	Elbin et al. (2021)[112]
	772
	ICC(2,1)
	0.600 (0.553 - 0.643)
	-
	Moderate

	
	Gallagher et al. (2021)[10]
	1,936
	ICC(2,1)
	0.913 (0.904 - 0.921)
	-
	Excellent

	
	Hood et al. (2019)[113]
	266
	ICC(2,1)
	0.950 (0.937 - 0.961)
	-
	Excellent

	
	King et al. (2015)[28]
	19
	ICC(2,1)
	0.970 (0.922 - 0.989)
	-
	Excellent

	
	King et al. (2016)[114]
	14
	ICC(2,1)
	0.960 (0.875 - 0.988)
	-
	Excellent

	
	Moran et al. (2018)[116]
	422
	ICC(2,1)
	0.960 (0.952 - 0.967)
	-
	Excellent

	
	Oberlander et al. (2017)[117]
	68
	ICC(2,1)
	0.810 (0.708 - 0.879)
	-
	Good

	
	Smolyansky et al. (2016)[118]
	54
	ICC(2,1)
	0.930 (0.882 - 0.959)
	-
	Excellent

	
	White-Schwoch et al. (2020)[119]
	142
	ICC(2,1)
	0.700 (0.605 - 0.775)
	-
	Moderate

	
	Worts et al. (2018)[120]
	45
	ICC(2,1)
	0.910 (0.841 - 0.950)
	-
	Excellent

	
	Yorke et al. (2017)[121]
	105
	ICC(2,1)
	0.970 (0.956 - 0.980)
	-
	Excellent

	 Pooled ICC(2,1) (n = 13)
	4,141
	ICC(2,1)
	0.938 (0.800 - 0.982)
	99.7% (99.6 - 99.7%)
	Excellent

	 ICC Model Type: ICC(2,k)

	
	Bretzin et al. (2020)[110]
	51
	ICC(2,k)
	0.774 (0.634 - 0.865)
	-
	Good

	
	Weise et al. (2017)[17]
	619
	ICC(2,k)
	0.920 (0.907 - 0.931)
	-
	Excellent

	 Pooled ICC(2,k) (k = 2)
	670
	ICC(2,k)
	0.868 (0.653 - 0.954)
	92.8% (75.9 - 97.8%)
	Good

	 ICC Model Type: ICC(3,k)

	
	Wethe et al. (2024)[12]
	515
	ICC(3,k)
	0.940 (0.929 - 0.949)
	-
	Excellent

	 Pooled SRC (n = 16)
	5,326
	Mixed
	0.932 (0.829 - 0.974)
	99.6% (99.6 - 99.7%)
	Excellent

	Non-Sport Neurological (NSN)

	
	Leinonen et al. (2026)[115]
	1,506
	ICC(2,1)
	0.830 (0.814 - 0.845)
	-
	Good

	 Pooled Overall (n = 17)
	6,832
	Mixed
	0.928 (0.831 - 0.970)
	99.7% (99.6 - 99.7%)
	Excellent

	Sex composition
	
	
	
	
	

	
	All-male (n=8)[28, 109-111, 113, 114, 119]
	2,296
	Mixed
	0.916 (0.850 - 0.954) [recalc]
	97.9% (96.9 - 98.5%) [recalc]
	Excellent

	
	Mixed sex (n=9)[10, 12, 17, 112, 115-118, 120, 121]
	4,536
	Mixed
	0.934 (0.749 - 0.984) [recalc]
	99.8% (99.7 - 99.8%) [recalc]
	Excellent

	Evidence level
	
	
	
	
	

	
	1b to 2b (n=9)[10, 12, 109-113, 115, 121]
	5,449
	Mixed
	0.894 (0.824 - 0.937)
	97.7% (96.8 - 98.4%)
	Good

	
	2c to 4 (n=8)[17, 28, 114, 116-118, 120]
	1,383
	Mixed
	0.954 (0.773 - 0.991)
	99.8% (99.8 - 99.8%)
	Excellent

	Administration formatb
	
	
	
	
	

	
	Card (n=13)[10, 17, 28, 109, 110, 112-119]
	6,026
	Mixed
	0.918 (0.767 - 0.972)
	99.8% (99.7 - 99.8%)
	Excellent

	
	Digital (n=2)[12, 111]
	656
	Mixed
	0.957 (0.916 - 0.978)
	92.7% (75.3 - 97.8%)
	Excellent


n= number of studies; N = number of participants; ICC = Intraclass Correlation Coefficient; CI = Confidence Interval; ICC interpretation benchmarks: poor < 0.50, moderate 0.50–0.74, good 0.75–0.89, excellent ≥ 0.90;[93] SRC = Sports Related Concussion; NSN = Non-Sport Neurological; I2 = percentage of total variability attributed to between study heterogeneity (95% CI estimated using the H-statistic[92]); I2 not applicable for individual studies; ICC(2,1) = two-way random effects, single measures; ICC(2,k) = two-way random effects, average measures; ICC(3,k) = two-way mixed effects, average measures; a = individual study CI’s are derived from Fisher z-transformation; b = Two studies[120, 121] excluded as no format reported.



Supplemental Table 6: Results of the Leave-One-Out (LOO) analysis of studies [10, 28, 109, 111-121] reporting on the reliability of the King-Devick test on youth and adolescents in the systematic review. 
	Study omitted
	Pooled ICC (95% CI)
	Q(15)
	p-value
	I² (95% CI)

	Alsalaheen et al. (2015)[109]
	0.930 (0.829–0.972)
	5007.77
	< 0.001
	99.7% (99.7–99.7%)

	Bretzin et al. (2020)[110]
	0.933 (0.838–0.973)
	5005.11
	< 0.001
	99.7% (99.7–99.7%)

	Dhawan et al. (2017)[111]
	0.924 (0.815–0.970)
	5031.75
	< 0.001
	99.7% (99.7–99.7%)

	Elbin et al. (2021)[112]
	0.936 (0.852–0.973)
	3844.67
	< 0.001
	99.6% (99.6–99.7%)

	Gallagher et al. (2021)[10]
	0.912 (0.863–0.944)
	883.36
	< 0.001
	98.3% (97.9–98.6%)

	Hood et al. (2019)[113]
	0.926 (0.818–0.971)
	5038.59
	< 0.001
	99.7% (99.7–99.7%)

	King et al. (2015)[28]
	0.924 (0.818–0.969)
	5038.11
	< 0.001
	99.7% (99.7–99.7%)

	King et al. (2016)[114]
	0.925 (0.821–0.970)
	5038.86
	< 0.001
	99.7% (99.7–99.7%)

	Leinonen et al. (2026)[115]
	0.932 (0.829–0.974)
	4150.18
	< 0.001
	99.6% (99.6–99.7%)

	Moran et al. (2018)[116]
	0.925 (0.814–0.971)
	5036.11
	< 0.001
	99.7% (99.7–99.7%)

	Oberlander et al. (2017)[117]
	0.932 (0.836–0.973)
	5003.03
	< 0.001
	99.7% (99.7–99.7%)

	Smolyansky et al. (2016)[118]
	0.928 (0.825–0.971)
	5036.70
	< 0.001
	99.7% (99.7–99.7%)

	Weise et al. (2017)[17]
	0.928 (0.819–0.973)
	4986.74
	< 0.001
	99.7% (99.7–99.7%)

	Wethe et al. (2024)[12]
	0.927 (0.817–0.972)
	5029.78
	< 0.001
	99.7% (99.7–99.7%)

	White-Schwoch et al. (2020)[119]
	0.934 (0.841–0.974)
	4897.23
	< 0.001
	99.7% (99.7–99.7%)

	Worts et al. (2018)[120]
	0.929 (0.828–0.971)
	5034.07
	< 0.001
	99.7% (99.7–99.7%)

	Yorke et al. (2017)[121]
	0.924 (0.816–0.969)
	5033.65
	< 0.001
	99.7% (99.7–99.7%)


ICC = Intraclass Correlation Coefficient; CI = Confidence Interval; Q = Cochran Q chi-squared test of heterogeneity; I2 = percentage of total variability attributed to between study heterogeneity (95% CI estimated using the H-statistic[92]); Italics indicate studies that omission produced notable reduction in Q and I2


Supplemental Table 7:	Results of the Leave-One-Out (LOO) analysis of studies [28, 111, 114, 115, 122] reporting specificity and sensitivity of the King-Devick test on youth and adolescents.
	
	Specificity
	
	Sensitivity

	Study omitted
	Pooled estimate (95% CI)
	 Q(3)=
	I² (95% CI)
	
	Pooled estimate (95% CI)
	Q(3)=
	I² (95% CI)

	Dhawan et al. (2017)[111]
	0.845 (0.673 - 0.936)
	12.80
	76.6% (35.8–91.4%)
	
	0.605 (0.201–0.903)
	20.09
	85.1% (63.0–94.0%)

	Hecimovich et al. (2019)[122]
	0.868 (0.761–0.931)
	12.72
	76.4% (35.3–91.4%)
	
	0.857 (0.328–0.987)
	135.41
	97.8% (96.3–98.7%)

	King et al. (2015)[28]
	0.872 (0.768–0.934)
	12.27
	75.5% (32.5–91.1%)
	
	0.627 (0.153–0.940)
	129.26
	97.7% (96.0–98.6%)

	King et al. (2016)[114]
	0.913 (0.888–0.933)
	1.55
	0.0% (0.0–84.7%)
	
	0.641 (0.161–0.943)
	130.60
	97.7% (96.1–98.6%)

	Leinonen et al. (2026)[115]
	0.839 (0.682–0.927)
	9.07
	66.9% (3.4–88.7%)
	
	0.845 (0.309–0.985)
	35.05
	91.4% (81.2–96.1%)


CI = Confidence Interval; Q = Cochran Q chi-squared test of heterogeneity; I2 = percentage of total variability attributed to between study heterogeneity (95% CI estimated using the H-statistic[92]); Italics indicate studies that omission substantially altered pooled estimates of Q and I2



Supplemental Table 8:	QUality Assessment of Diagnostic Accuracy Studies version 3 (QUADAS‑3) [67] risk of bias assessment evaluations of those studies [16, 28, 111, 122, 127, 129, 130, 138, 140] categorised as diagnostic accuracy reporting the King-Devick Test on youth and adolescents.
	Study
	Risk of Bias
	
	Applicability Concern

	
	D1
	D2
	D3
	D4
	Overall
	 
	D1
	D2
	D3
	D4
	Overall

	Corwin et al. 2023[127]
	High
	High
	High
	High
	High
	
	High
	High
	Low
	-
	High

	Cosgrove et al. 2023[130]
	Low
	Low
	Low
	Low
	Low
	
	Low
	Low
	Low
	-
	Low

	Dhawan et al 2017[111]
	Low
	High
	High
	High
	High
	
	High
	Low
	Low
	-
	High

	Duenas et al 2014[129]
	High
	High
	High
	High
	High
	
	High
	High
	High
	-
	High

	Hecimovich et al. 2019[122]
	Low
	High
	High
	High
	High
	
	Low
	High
	High
	-
	High

	King et al. 2015[28]
	Low
	Low
	High
	High
	High
	
	High
	Low
	Low
	-
	High

	Lawrence et al. 2019[138]
	High
	High
	High
	High
	High
	
	Low
	High
	Low
	-
	High

	Mayer et al. 2020[140]
	High
	High
	Low
	High
	High
	
	High
	High
	High
	-
	High

	Seidman et al. 2015[16]
	Low
	Low
	Low
	Low
	Low
	 
	Low
	Low
	Low
	-
	Low

	High risk n (%)
	4 (44%)
	6 (67%)
	6 (67%)
	7 (78%)
	7 (78%)
	
	5 (56%)
	5 (56%)
	3 (33%)
	-
	7 (78%)

	Low risk n (%)
	5 (56%)
	3 (33%)
	3 (33%)
	2 (22%)
	2 (22%)
	
	4 (44%)
	4 (44%)
	6 (67%)
	-
	2 (22%)


D1 = Participants, D2 = Index Test, D3 = Target Condition, and D4 = Analysis. Domains 1 to 3 are rated for both Risk of Bias and applicability Concerns; Domain 4 (Analysis) is rated for Risk of Bias only.



Supplemental Table 9:	Newcastle–Ottawa Scale (NOS) risk of bias scale of studies [114, 123, 126, 132, 133, 135, 141, 146-149, 152, 156] identified as observational cohort, cross sectional and case-control reporting use of the King-Devick Test on youth and adolescents. 
	Study
	NOS
	Selection
	Comparability
	Outcome
	Total
Score
	Risk of Bias

	
	Variant
	S1
	S2
	S3
	S4
	
	O1
	O2
	O3
	
	

	Argilés et al. 2025[156]
	Cross-Sectional
	-
	-
	-
	★
	★
	★
	★
	
	4
	High

	Bellini et al. 2024[126]
	Cohort
	★
	★
	★
	★
	★
	★
	★
	1
	7
	Low

	Harper et al. 2018[133]
	Cohort
	★
	-
	★
	★
	-
	-
	★
	-
	4
	High

	Harper et al. 2023[132]
	Cohort
	★
	-
	★
	★
	-
	-
	★
	-
	4
	High

	Jain et al. 2025[135]
	Cohort
	★
	★
	-
	★
	★
	★
	★
	★
	7
	Moderate

	King et al. (2016)[114]
	Cohort
	★
	★
	-
	★
	-
	★
	★
	-
	5
	Moderate

	Kreitner et al. 2023[152]
	Cross Sectional
	★
	★
	
	★
	★
	★
	★
	
	7
	Low

	Maynard et al. 2025[123]
	Cohort
	★
	★
	★
	★
	★
	-
	★
	-
	6
	Moderate

	Moran et al. 2017[146]
	Cross Sectional
	★
	-
	-
	★
	-
	★
	★
	
	4
	High

	Moran et al. 2021[147]
	Case-Control
	★
	★
	★
	★
	★
	★
	★
	-
	7
	Low

	Munce et al. 2013[141]
	Cohort
	★
	-
	★
	-
	-
	-
	★
	-
	3
	High

	Wallace et al. 2020[148]
	Cross Sectional
	★
	-
	-
	★
	★
	★
	★
	
	5
	Moderate

	Wallace et al. 2020[149]
	Cross Sectional
	★
	-
	-
	★
	★
	★
	★
	
	5
	Moderate


★ = criterion met; – = criterion not met; S1-S4: Selection criteria (S1 = Representativeness of the exposed cohort; S2 = Selection of the non-exposed cohort; S3 = Ascertainment of exposure; S4 = Outcome of interest not present at start of study); O1-O3: Outcome criteria (O1 = Assessment of outcome; O2 = Follow-up long enough for outcomes to occur; O3 = Adequacy of follow-up of cohorts [not used in cross-sectional studies]).




Supplemental Table 10:	COnsensus-based standards for the Selection of health Measurement INstruments (COSMIN) framework evaluations of the included studies [1, 10, 12, 17, 20, 109, 110, 112, 113, 115-121, 136, 137, 142-144, 151] categorized as measurement properties studies reporting the King-Devick Test on youth and adolescents.
	
	Reliability
	ME
	Construct Validity
	RoB

	Study
	a
	b
	c
	d
	e
	f
	g
	h
	

	Alsalaheen et al. 2015[109]
	Adequate
	Doubtful
	Adequate
	Very Good
	Adequate
	N/A
	Very Good
	Adequate
	Some concerns

	Bretzin et al. 2020[110]
	Doubtful
	Inadequate
	Adequate
	Very Good
	Doubtful
	N/A
	N/A
	N/A
	High

	Elbin et al. 2021[112]
	Adequate
	Adequate
	Doubtful
	Adequate
	Very Good
	N/A
	Adequate
	Very Good
	Some concerns

	Gallagher et al. 2021[10]
	N/A
	N/A
	N/A
	N/A
	N/A
	Doubtful
	Adequate
	Adequate
	Some concerns

	Gubanich et al. 2018[20]
	Doubtful
	Inadequate
	Doubtful
	Doubtful
	Inadequate
	N/A
	N/A
	N/A
	High

	Hood et al. 2019[113]
	Doubtful
	Doubtful
	Doubtful
	Adequate
	Inadequate
	N/A
	Adequate
	Very Good
	High

	Konynenbelt et al. 2016[136]
	Doubtful
	Doubtful
	Doubtful
	Inadequate
	Doubtful
	N/A
	N/A
	N/A
	High

	Kulp et al. 1997[151]
	Adequate
	Adequate
	Adequate
	Doubtful
	Doubtful
	N/A
	N/A
	N/A
	Some concerns

	Kulp et al. 1998[137]
	Adequate
	Adequate
	Adequate
	Doubtful
	Doubtful
	N/A
	N/A
	N/A
	Some concerns

	Leinonen et al. 2026[115]
	Adequate
	Adequate
	Adequate
	Doubtful
	Adequate
	N/A
	N/A
	N/A
	Some concerns

	Moran et al. 2018[116]
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	Adequate
	Adequate
	Some concerns

	Oberlander et al. 2017[117]
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	Doubtful
	Adequate
	Some concerns

	Oride et al. 1986[1]
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	Inadequate
	Doubtful
	High

	Smolyansky et al. 2016[118]
	Adequate
	Doubtful
	Adequate
	Adequate
	Adequate
	N/A
	N/A
	N/A
	Some concerns

	Tjarks et al. 2013[142]
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	Inadequate
	Doubtful
	High

	Vernau et al. 2015[143]
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	Doubtful
	Doubtful
	High

	Weise et al. 2017[17]
	Doubtful
	Inadequate
	Very Good
	Adequate
	Adequate
	N/A
	N/A
	N/A
	High

	Wethe et al. 2024[12]
	Adequate
	Adequate
	Adequate
	Doubtful
	Adequate
	N/A
	N/A
	N/A
	Some concerns

	White-Schwoch et al. 2019[144]
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	Not Applicable

	White-Schwoch et al. 2020[119]
	Doubtful
	Inadequate
	Doubtful
	Adequate
	Doubtful
	N/A
	N/A
	N/A
	High

	Worts et al. 2018[120]
	Adequate
	Doubtful
	Adequate
	Doubtful
	Adequate
	N/A
	N/A
	N/A
	Some concerns

	Yorke et al. 2017[121]
	Adequate
	Adequate
	Very Good
	Adequate
	Very Good
	N/A
	Very Good
	Very Good
	Low


ME = Measurement Error; RoB = Risk of Bias; (a) = construct validity between measurements; (b) = appropriateness of time interval; (c) = similarity of test conditions; (d) sample size adequacy; (e) appropriateness of statistic; (f) = appropriateness of statistic; (g) = sample size adequacy; (h) = appropriateness of statistic; Definition of rating: Very Good = Methodological quality very good; low risk of bias; Adequate = Methodological quality adequate; some concerns possible; Doubtful = Methodological quality doubtful; moderate risk of bias; Inadequate = Methodological quality inadequate; high risk of bias; N/A = study did not report an analysis matching that criterion


Supplemental Table 11:	Quality In Prognosis Studies (QUIPS) tool evaluations of the included studies categorized as prognostic [124, 125, 128, 131, 138, 140, 153, 155] reporting the King-Devick Test on youth and adolescents.
	Study
	Domain 1
	Domain 2
	Domain 3
	Domain 4
	Domain 5
	Domain 6
	Rating

	Avedesian et al. 2022[125]
	Low risk
	Some concerns
	Some concerns
	Some concerns
	High risk
	Some concerns
	High risk

	Corwin et al.2024[128]
	Some concerns
	Some concerns
	Low risk
	Some concerns
	Low risk
	Some concerns
	Some concerns

	Haider et al. 2020[131]
	Low risk
	Low risk
	Low risk
	Some concerns
	Some concerns
	Low risk
	Some concerns

	Lawrence et al. 2019[138]
	Low risk
	Some concerns
	Low risk
	High risk
	Some concerns
	Some concerns
	High risk

	Mathew et al. 2025[153]
	Some concerns
	Some concerns
	Low risk
	Some concerns
	Some concerns
	Some concerns
	Some concerns

	Mayer et al. 2020[140]
	Low risk
	Low risk
	Low risk
	Some concerns
	Low risk
	Low risk
	Some concerns

	Silver et al. 2018[155]
	Some concerns
	Some concerns
	Some concerns
	High risk
	High risk
	Some concerns
	High risk

	Vernau et al. 2023[124]
	Low risk
	Low risk
	Low risk
	Some concerns
	Some concerns
	Some concerns
	Some concerns


Domain 1: Study Participation; Domain 2: Study Attrition; Domain 3: Prognostic/Index Factor Measurement; Domain 4; Outcome Measurement; Domain 5: Study Confounding; Domain 6: Statistical Analysis and Reporting; Overall judgment is “Low” only if all five domains are rated Low risk; Judgement is “High risk” if any single domain is rated High risk, or if multiple domains are rated “Some concerns,” otherwise it is “Some concerns.”


Supplemental Table 12:	Cochrane Risk-of-Bias 2 (RoB2) ratings for studies [134, 139, 145, 150, 154] evaluations of studies categorized as Randomized Controlled Trials reporting on the King-Devick test on youth and adolescents.
	Study
	Domain 1
	Domain 2
	Domain 3
	Domain 4
	Domain 5
	Rating

	Dodick et al. 2017[150]
	Some concerns
	Low Risk-of-Bias
	Low Risk-of-Bias
	Low Risk-of-Bias
	Some concerns
	High Risk-of-Bias

	Huber et al. 2023[134]
	Some concerns
	Low Risk-of-Bias
	Low Risk-of-Bias
	Some concerns
	Low Risk-of-Bias
	High Risk-of-Bias

	Leong et al. 2014[139]
	Some concerns
	Some concern
	Some concerns
	Low Risk-of-Bias
	High Risk-of-Bias
	High Risk-of-Bias

	Thomas et al. 2017[154]
	High Risk-of-Bias
	High Risk-of-Bias
	High Risk-of-Bias
	High Risk-of-Bias
	High Risk-of-Bias
	High Risk-of-Bias

	Worts et al. 2022[145]
	Some Concerns
	Some concern
	Low risk-of-Bias
	Some concerns
	Low Risk-of-Bias
	High Risk-of-Bias


Domain 1 = Randomization process; Domain 2 = Deviations from intended interventions; Domain 3 = Missing outcome data; Domain 4 = Measurement of the outcome; Domain 5 = Selection of the reported result; Overall judgment is “Low” only if all five domains are rated Low risk; Judgement is “High risk” if any single domain is rated High risk, or if multiple domains are rated “Some concerns,” otherwise it is “Some concerns.” The King-Devick test outcome specifically was the focus of Domain 4 and Domain 5 in this assessment.


Supplemental Table 13:	Summary of the Grading of Recommendations Assessment, Development and Evaluation (GRADE)[78] framework evaluations for diagnostic test accuracy [80], prognostic values [81], intervention outcomes [82], and measurement properties [65, 83] of studies reporting on the use of the King-Devick Test in youth and adolescents in this systematic review.
	Outcome
	Studies
	RoB
	Inconsistency
	Indirectness
	Imprecision
	Publication Bias
	Certainty (GRADE)

	1. Diagnostic accuracy[80] (K-D identifies SRC)
	9 studies[16, 28, 111, 122, 127, 129, 130, 138, 140]
	Very Serious
	Serious
	Serious
	Serious
	Suspected
	⊕◯◯◯ Very low

	2. Prognostic value[81] (K-D predicts recovery/PPCS)
	7 studies[124, 128, 131, 138, 140, 153, 155]
	Serious
	Very serious
	Serious
	Serious
	Not detected
	⊕◯◯◯ Very low

	3a. Saccadic reading training (healthy children)[82]
	2 RCTs[139, 150]
	Very serious
	Serious
	Serious
	Serious
	Suspected
	⊕◯◯◯ Very low

	3b. Exercise intensity post-concussion[82]
	1 RCT[145]
	Serious
	Not applicable
	Not serious
	Very Serious
	Not detected
	⊕◯◯◯ Very low

	3c. Repeated heading exposure[82]
	1 RCT[134]
	Serious
	Not applicable
	Serious
	Very Serious
	Not detected
	⊕◯◯◯ Very low

	3d. Vision therapy exercise type[82]
	1 RCT[154]
	Very serious
	Not applicable
	Not serious
	Very Serious
	Serious
	⊕◯◯◯ Very low

	4a. Reliability (test-retest, COSMIN)[65, 83]
	15 studies[12, 17, 20, 109, 110, 112, 113, 115, 118-121, 136, 137, 151]
	Very serious
	Serious
	Not serious
	Serious
	Not assessed
	⊕◯◯◯ Very low

	4b. Construct validity (COSMIN)[65, 83]
	10 studies[1, 10, 109, 112, 113, 117, 121, 136, 142, 143]
	Very serious
	Serious
	Not serious
	Serious
	Not detected
	⊕⊕◯◯ Low


K-D = King-Devick Test; SRC = Sports-related Concussion; PPCS = Persistent Post Concussion Symptoms; RoB = Risk-of-Bias; RCT = Randomized Controlled Trial; COSMIN = COnsensus-based standards for the Selection of health Measurement Instruments

