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SUPPLEMENTARY MATERIALS

Supplementary Material 1. Complete search strategy.

MEDLINE
All fields:
((handgrip strength OR grip strength OR grip) AND (resistin OR insulin resistance OR insulin sensitivity OR inflammation OR cytokines OR acute phase proteins)) AND (child OR children OR ten OR teenager OR pediatric OR adolescents OR adolescence OR juvenile)

Scopus
All fields:
( ALL ( handgrip AND strength OR grip AND strength OR grip ) AND ALL ( resistin OR insulin AND resistance OR insulin AND sensitivity OR inflammation OR cytokines OR acute AND phase AND proteins ) AND ALL ( child OR children OR ten OR teenager OR pediatric OR adolescents OR adolescence OR juvenile ) )

Web of Science
All fields:
handgrip strength OR grip strength OR grip (All Fields) AND resistin OR insulin resistance OR insulin sensitivity OR inflammation OR cytokines OR acute phase proteins (All Fields) AND child OR children OR ten OR teenager OR pediatric OR adolescents OR adolescence OR juvenile (All Fields)

Embase
('handgrip strength' OR 'grip strength'/exp OR grip) AND (resistin/exp OR 'insulin resistance'/exp OR 'insulin sensitivity'/exp OR inflammation/exp OR cytokine/exp OR 'acute phase protein'/exp) AND (child/exp OR children OR ten OR teenager OR pediatric/exp OR adolescent/exp OR adolescence/exp OR juvenile/exp)

Cochrane Central Register of Controlled Trials (CENTRAL)
All Text:
(handgrip strength OR grip strength OR grip) AND (resistin OR insulin resistance OR insulin sensitivity OR inflammation OR cytokines OR acute phase proteins) AND (child OR children OR ten OR teenager OR pediatric OR adolescents OR adolescence OR juvenile)
Supplementary Material 2. Reasons for inclusion (green) and exclusion (red) after second screening (full-text reading).

	Study
	Reasons
	Situation

	Agostinis-Sobrinho et al. (2017)[1]
	OK. Data available.
	Included in the systematic review and meta-analysis

	Artero et al. (2011)[2]
	OK. Data available.
	Included in the systematic review and meta-analysis

	Artero et al. (2014)[3]
	OK. Data available.
	Included in the systematic review and meta-analysis

	Castro-Piñero et al. (2019)[3]
	OK. Additional data was requested from the corresponding author. The author provided r values.
	Included in the systematic review and meta-analysis

	Cohen et al. (2014)[4]
	OK. Data available.
	Included in the systematic review and meta-analysis

	de Lima et al. (2021a)[5]
	Wrong population (14 to 19 years old).
	Excluded.

	de Lima et al. (2021b)[6]
	Wrong population (14 to 19 years old).
	Excluded.

	de Lima et al. (2024)[7]
	Wrong population (14 to 19 years old).
	Excluded.

	Delgado-Alfonso et al. (2018)[8]
	OK. Data available.
	Included in the systematic review and meta-analysis

	Demmer et al. (2016)[9]
	OK. Longitudinal study.
	Included in the systematic review.

	Haapala et al. (2023)[10]
	OK. Additional data was requested from the corresponding author. We have no answer. Although were able to estimate r values from standardized beta coefficients, the handgrip strength was relativized by participants lean mass and, therefore, it was not possible to include this study either in the meta-analysis about absolute or relativized (by participants body mass) handgrip strength.
	Included in the systematic review.

	Jimenez-Pavon et al. (2012)[11]
	OK. Data available.
	Included in the systematic review and meta-analysis

	Jung et al. (2022)[12]
	OK. The authors did not report if beta coefficients were standardized or unstandardized. Additional data was requested from the corresponding author. The author provided r values. 
	Included in the systematic review and meta-analysis

	Lang et al. (2019)[13]
	OK. Additional data was requested from the corresponding author. Answer: “Ive thought about your request. The paper you referred to only included cycles 1 and 2 of the Canadian Health Measures Survey. We now have data from cycles 5 and 6 (2017 to 2019). This is an additional ~4000 kids spanning four cross-sectional timepoints. For your request, I would have to re-run everything from scratch. The original analysis I did is dated now and wouldn’t be worth digging up. To do a good job with this it would take me several hours – potentially a full day of work. With how the survey works, there are several datafiles that need to be merged and cleaned. There are lots of details that need to be cared for to ensure mistakes aren’t made. To be honest, I have lots of commitments on my plate right now – just like everyone else in our chosen career as researchers 😊. We all know how work can pile up if we constantly say yes to every request. Im finding it hard to justify putting the time in with little benefit. I do feel selfish saying this and what to emphasize that im not a selfish person! It’s a tough sell to my manager as well. It’s an interesting meta-analysis and important to do! Im very interested in this research area and have done a lot of work to date. Unfortunately, im going to have to decline your request and wish you the best of luck with your important research.” To note, it was not possible to convert unstandardized beta coefficients to standardized beta coefficients and, consequently, r values.
	Included in the systematic review.

	Li et al. (2018)[14]
	Additional data was requested from the corresponding author. Answer: “Dear Dr. xxxx, Thank you [for reaching out. I'm terribly sorry that I won't be able to help with the data you requested - my old computer died on me before I had a chance to copy data from it.” The corresponding author were emailed again to confirm if beta coefficients were standardized or unstandardized. Answer: “The betas were unstandardized.” However, we were not able to estimate r values from unstandardized beta coefficients because there was no information regarding standard deviation of relative handgrip strength (kg per kg of body weight).
	Included in the systematic review

	López-Gil et al. (2021)[15]
	OK. Additional data was requested from the corresponding author. The author provided r values.
	Included in the systematic review and meta-analysis

	Ruiz et al. (2008)[16]
	Additional data was requested from the corresponding author. Answer: “Sorry!! I have no access to the data :-(”.
	Excluded

	Tarp et al. (2019)[17]

	OK. Additional data was requested from the corresponding author. The author provided r values.
	Included in the systematic review and meta-analysis

	Zaqout et al. (2016)[18]
	OK. Additional data was requested from the corresponding author. We have no answer. However, we were able to estimate r values from standardized beta coefficients.
	Included in the systematic review and meta-analysis
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Supplementary Material 3. Synthesis of all sensitivity analyses (the one study removed method).

A. Sensitivity analyses for the correlation between relative handgrip strength and fasting glucose (n = 4).
	Removing…
	Test for overall effect
	Heterogeneity

	Cohen et al. (2014)
	Z = –0.07 [–0.11 to –0.02]; P = 0.002
	T² = 0.0005; H2 = 1.6; I² = 35.8%; P = 0.153

	[bookmark: _Hlk167123468]Jiménez-Pavón et al. (2012)
	Z = –0.07 [–0.11 to –0.03]; P < 0.001
	T² = 0.0003; H2 = 1.3; I² = 20.6%; P = 0.182

	[bookmark: _Hlk167123526]Jung et al. (2022)
	Z = –0.06 [–0.12 to 0.01]; P = 0.073
	T² = 0.002; H2 = 2.2; I² = 54.4%; P = 0.116

	[bookmark: _Hlk167123492]López-Gil et al. (2021)
	Z = –0.05 [–0.08 to –0.02]; P < 0.001
	T² = 0.000; H2 = 1.0; I² = 0%; P = 0.568



B. Sensitivity analyses for the correlation between relative handgrip strength and fasting insulin (n = 4).
	Removing…
	Test for overall effect
	Heterogeneity

	Castro-Piñero et al. (2019)
	Z = –0.25 [–0.35 to –0.14]; P < 0.001
	T² = 0.008; H2 = 9.3; I² = 89.2%; P < 0.001

	Jiménez-Pavón et al. (2012)
	Z = –0.23 [–0.35 to –0.11]; P < 0.001
	T² = 0.010; H2 = 11.5; I² = 91.3%; P < 0.001

	Jung et al. (2022)
	Z = –0.19 [–0.24 to –0.15]; P < 0.001
	T² = 0.0004; H2 = 1.3; I² = 25.0%; P = 0.280

	López-Gil et al. (2021)
	Z = –0.25 [–0.35 to –0.15]; P < 0.001
	T² = 0.007; H2 = 10.4; I² = 90.4%; P < 0.001


	
C. Sensitivity analyses for the correlation between relative handgrip strength and HOMA-IR (n = 6).
	Removing…
	Test for overall effect
	Heterogeneity

	Artero et al. (2011)
	Z = –0.22 [–0.29 to –0.15]; P < 0.001
	T² = 0.005; H2 = 5.9; I² = 83.2%; P < 0.001

	Cohen et al. (2014)
	Z = –0.22 [–0.29 to –0.15]; P < 0.001
	T² = 0.005; H2 = 5.8; I² = 82.9%; P < 0.001

	Jiménez-Pavón et al. (2012)
	Z = –0.21 [–0.28 to –0.14]; P < 0.001
	T² = 0.006; H2 = 5.7; I² = 82.5%; P < 0.001

	Jung et al. (2022)
	Z = –0.19 [–0.23 to –0.16]; P < 0.001
	T² = 0.00002; H2 = 1.0; I² = 1.5%; P = 0.493

	López-Gil et al. (2021)
	Z = –0.22 [–0.29 to –0.15]; P < 0.001
	T² = 0.005; H2 = 6.1; I² = 83.7%; P < 0.001

	Tarp et al. (2019)
	Z = –0.23 [–0.29 to –0.17]; P < 0.001
	T² = 0.004; H2 = 5.0; I² = 80.0%; P < 0.001



D. Sensitivity analyses for the correlation between relative handgrip strength and complement component 3 (n = 3).
	Removing…
	Test for overall effect
	Heterogeneity

	Agostinis-Sobrinho et al. (2017)
	Z = –0.22 [–0.28 to –0.15]; P < 0.001
	T² = 0.0004; H2 = 1.2; I² = 16.8%; P = 0.273

	Artero et al. (2014)
	Z = –0.22 [–0.28 to –0.15]; P < 0.001
	T² = 0.0005; H2 = 1.3; I² = 21.4%; P = 0.259

	Delgado-Alfonso et al. (2018)
	Z = –0.25 [–0.31 to –0.19]; P < 0.001
	T² = 0.000; H2 = 0.0; I² = 0%; P = 0.933



E. Sensitivity analyses for the correlation between relative handgrip strength and complement component 4 (n = 3).
	Removing…
	Test for overall effect
	Heterogeneity

	Agostinis-Sobrinho et al. (2017)
	Z = –0.19 [–0.25 to –0.13]; P < 0.001
	T² = 0.000; H2 = 0.0; I² = 0%; P = 0.690

	Artero et al. (2014)
	Z = –0.16 [–0.22 to –0.10]; P < 0.001
	T² = 0.000; H2 = 0.0; I² = 0%; P = 0.600

	Delgado-Alfonso et al. (2018)
	Z = –0.17 [–0.23 to –0.11]; P < 0.001
	T² = 0.000; H2 = 0.0; I² = 0%; P = 0.338



Supplementary Material 4. Funnel plot of Fisher’s r-to-z transformed correlation coefficient effect sizes within the studies included in the meta-analyses.
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Legends: HGS: handgrip strength. HGS/BW: handgrip strength relativized by participants body weight. HOMA-IR: homeostasis model assessment-estimated insulin resistance. QUICKI: quantitative insulin sensitivity check index. CRP: C-reactive protein. hs-CRP: high-sensitivity C-reactive protein. C3: complement component 3. C4: complement component 4.  IL-6: interleukin-6. 
Supplementary Material 5. Methodological quality of the cross-sectional included studies assessed using the Joanna Briggs Critical Appraisal Tool.

	Studies
	1.Were the criteria for inclusion in the sample clearly defined?
	2.Were the study subjects and the setting described in detail?
	3. Was the exposure measured in a valid and reliable way?
	4. Were objective, standard criteria used for measurement of the condition?
	5. Were confounding factors identified?
	6. Were strategies to deal with confounding factors stated?
	7. Were the outcomes measured in a valid and reliable way?
	8. Was appropriate statistical analysis used?

	Agostinis-Sobrinho et al. (2017) 
	Unclear
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Artero et al. (2011) 
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Artero et al. (2014) 
	Unclear
	Unclear
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Castro-Piñero et al. (2019) 
	Unclear
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Cohen et al. (2014) 
	Unclear
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Delgado-Alfonso et al. (2018) 
	Unclear
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Haapala et al. (2023)
	Unclear
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Jimenez-Pavon et al. (2012) 
	Unclear
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Jung et al. (2022) 
	Unclear
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Lang et al. (2019) 
	Unclear
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Li et al. (2018) 
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	López-Gil et al. (2021) 
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes



Supplementary Material 6. Methodological quality of the longitudinal included studies assessed using the Joanna Briggs Critical Appraisal Tool.

	Studies
	1. Were the two groups similar and recruited from the same population?
	2. Were the exposures measured similarly to assign people to both exposed and unexposed groups?
	3. Was the exposure measured in a valid and reliable way?
	4. Were confounding factors identified?
	5. Were strategies to deal with confounding factors stated?
	6. Were the groups/participants free of the outcome at the start of the study (or at the moment of exposure)?
	7. Were the outcomes measured in a valid and reliable way?
	8. Was the follow up time reported and sufficient to be long enough for outcomes to occur?
	9. Was follow up complete, and if not, were the reasons to loss to follow up described and explored?
	10. Were strategies to address incomplete follow up utilized?
	11. Was appropriate statistical analysis used?

	Demmer et al. (2016) 
	Not applicable
	Not applicable
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	No
	Unclear
	Yes

	Tarp et al. (2019) 
	Not applicable
	Not applicable
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	No
	Unclear
	Yes

	Zaqout et al. (2016) 
	Not applicable
	Not applicable
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	No
	Unclear
	Yes



Supplementary Material 7. Summary of certainty assessment by the Grading of Recommendations, Assessment, Development, and Evaluation (GRADE) method.
	Certainty Assessment

	Outcomes
(correlation)
	Participants (studies)
	Risk of bias (study quality)
	Inconsistency
	Indirectness
	Imprecision
	Publication bias
	Overall certainty
	Overall effect [95%CI]

	HGS × Fasting glucose
	5252
(4 cross-sectional)a
	Not seriousb
	Seriousc
	Not seriouse
	Seriousf
	Not possible to determineg
	⨁◯◯◯
	r: 0.004 [–0.06 to 0.07]

	HGS × Fasting insulin
	4302
(3 cross-sectional)a
	Not seriousb
	Not seriousd
	Not seriouse
	Seriousf
	Not possible to determineg
	⨁◯◯◯
	r: 0.0008 [–0.03 to 0.03]

	HGS × HOMA-IR
	6370
(5 cross-sectional)a
	Not seriousb
	Seriousc
	Not seriouse
	Seriousf
	Not possible to determineg
	⨁◯◯◯
	r: 0.09 [–0.04 to 0.22]

	HGS/BW × Fasting glucose
	4971
(4 cross-sectional)a
	Not seriousb
	Not seriousd
	Not seriouse
	Seriousf
	Not possible to determineg
	⨁◯◯◯
	r: –0.06 [–0.09 to –0.03]

	HGS/BW × Fasting insulin
	5252
(4 cross-sectional)a
	Not seriousb
	Seriousc
	Not seriouse
	Not serious
	Not possible to determineg
	⨁◯◯◯
	r: –0.23 [–0.30 to –0.14]

	HGS/BW × HOMA-IR
	6192
(6 cross-sectional)a
	Not seriousb
	Seriousc
	Not seriouse
	Not serious
	Not possible to determineg
	⨁◯◯◯
	r: –0.22 [–0.27 to –0.15]

	HGS/BW × CRP
	1142
(2 cross-sectional)a
	Not seriousb
	Not seriousd
	Not seriouse
	Not serious
	Not possible to determineg
	⨁◯◯◯
	r: –0.18 [–0.25 to –0.10]

	HGS/BW × hs-CRP
	1198
(2 cross-sectional)a
	Not seriousb
	Seriousc
	Not seriouse
	Seriousf
	Not possible to determineg
	⨁◯◯◯
	r: –0.18 [–0.30 to –0.04]

	HGS/BW × C3
	1671
(3 cross-sectional)a
	Not seriousb
	Not seriousd
	Not seriouse
	Not serious
	Not possible to determineg
	⨁◯◯◯
	r: –0.23 [–0.27 to –0.18]

	HGS/BW × C4
	1671
(3 cross-sectional)a
	Not seriousb
	Not seriousd
	Not seriouse
	Not serious
	Not possible to determineg
	⨁◯◯◯
	r: –0.17 [–0.22 to –0.12]

	HGS/BW × IL-6
	1032
(2 cross-sectional)a
	Not seriousb
	Seriousc
	Not seriouse
	Seriousf
	Not possible to determineg
	⨁◯◯◯
	r: –0.08 [–0.25 to 0.11]


r: correlation coefficient. CI: confidence interval. HGS: handgrip strength. HGS/BW: handgrip strength relativized by participants body weight. HOMA-IR: homeostasis model assessment-estimated insulin resistance. CRP: C-reactive protein. hs-CRP: high-sensitivity C-reactive protein. C3: complement component 3. C4: complement component 4. IL-6: interleukin-6.
Notes:
aCertainty started as “Low” because observational (cross-sectional) studies were included in the analyses.
bNot downgraded because the included studies presented a low risk of bias.
cDowngraded because there was substantial/considerable statistical heterogeneity.
dNot downgraded because there was no substantial/considerable statistical heterogeneity.
eNot downgraded because the included studies investigated the same population (children/adolescents).
fDowngraded because the low limit of the overall effect crossed the clinical threshold for relevance (r ≥ 0.10) (Pearson thresholds [17]).
gDowngraded because visual analysis of the of funnel plot was not able to indicate presence or absence of publication bias.

References
17. Munro, B. H. (1986). Statistical methods for health care research. JB Lippincott.
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