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Meta-analysis of the Effects of CrossFit Training on Speed, Explosiveness, and Flexibility of
Chinese Middle School Students

ZUO Jiajie, CHENG Xiang, GUO Junjie
School of Physical Education, Kashi University, Kashi, Xinjiang, 844000, China

Abstract: Objective: to explore the effectiveness of CrossFit training in improving the physical health level of middle school students
in China, this study used Meta-analysis to systematically evaluate its intervention effect on the speed, explosiveness, and flexibility
related test indicators in the National Student Physical Health Standards, aiming to provide evidence-based basis for optimizing school
physical education teaching strategies. Method: this study searched Chinese and English databases using search terms including
CrossFit, high-intensity functional training, and related physical fitness indicators. Develop inclusion and exclusion criteria based on
PICOS principles, limited to randomized controlled trials targeting healthy middle school students aged 12-18. Two researchers
independently conducted literature screening and data extraction, using pre designed tables to collect research features and outcome
indicators. Perform Meta-analysis using RevMan 5.4 software, use | 3statistic to test heterogeneity and select corresponding effect
models, and explore the sources of heterogeneity through subgroup analysis. Result: the Meta-analysis results showed that CrossFit
training had an effect on the 50 meter run of middle school students (male: SMD= - 0.78, P<<0.00001; Female: SMD= - 0.73, P<
0.00001) and standing long jump (Male: MD=7.49 cm, P<<0.00001); Female: SMD=0.72, P<<0.00001) showed a significant
improvement in scores, with no or low heterogeneity between studies. However, the overall improvement effect of this training on
sitting forward bending performance was not significant (male: P=0.06; Female: P=0.63). Subgroup analysis showed that the
effectiveness of female sitting forward bending depends on the type of training program. Periodic stratified control training can
significantly improve performance (SMD=0.52, P=0.009), while non periodic multimodal training has a negative impact (SMD= - 0.62,
P=0.0002). Conclusion: (1) CrossFit training has a significant and consistent promoting effect on the development of speed and lower
limb explosiveness in Chinese middle school students. The high-intensity and multimodal characteristics of this training mode can
effectively improve the functional performance of the neuromuscular system, making it an efficient intervention method for improving
the speed and strength quality of adolescents. (2) The overall improvement effect of CrossFit training on flexibility has not reached a
significant level, and its effectiveness is highly dependent on the specific design of the training program. Research has shown that
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scientific cyclicalization and integration of flexible exercise programs can generate positive benefits, while programs lacking targeted
design may be ineffective or even have negative effects. (3) In order to achieve comprehensive and balanced physical development of
middle school students, the application of CrossFit training in school sports must emphasize the scientific and targeted nature of the
training plan. It is recommended to adopt a periodic training structure and organically integrate specialized flexibility exercises into the
training system to avoid potential uneven development and maximize comprehensive training benefits.

Keywords: CrossFit; speed; explosive power; flexibility; Meta-analysis
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=018 11.67 2.66 15 9.2 3482 15 B.7% 077 [0.02,1.52]
TiF2021 915 373 12 428 AB14 12 50% 1.05[0.18, 1.91]
EBI023 12.87 ¥.o0g 30 1358 6.99 0 145% -0.10 061, 0.41] D
RET 2024 13.21 0.95 15 121 1.83 15 B.7% 0.74 [0.00, 1.48] I
BEE024 3.65 7.45 20 512 8.61 20 497% 0.06 [-0.56, 0.68] I
k024 8.94 9.35 20 1467 .16 20 91% -0.67 [1.31,-0.03]
B 024 .65 T.T88 20 5 B.329 20 9T% 0.08 [-0.54, 0.70] -
Bifsta024 1483 5.92 15 13.267 3.86 15 T2% 0.23 [0.49, 0.594] B
EFw72025 803 577 21 775  BS8% 20 9.9% 0.04 [-0.57, 0.66] —_—
BopEz018 125 7.2361 21 11.085 8.4107 21 101% 0.18 [0.43,0.79] -1
[EMtE2024 5.64 5.88 24 5.79 575 24 11.3% 0.48 010, 1.08] T
Total (95% CI) 213 212 100.0% 0.18 [-0.01, 0.38] ’
Heterogeneity: Chi*= 17.88, df= 10 (P = 0.06); F= 44% * + 7 1 !
Testfor overall effect Z=1.88 (P = 0.08) Favours [experimental] Favours [control]

6 CrossFit Il Rt R EELLRFIE (B) MIXBERAY Meta 5347

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD_Total Mean SD Total Weight IV, Random. 95% CI IV, Random, 95% Cl
B 2024 1588 203 20 1704 093 20 14.3% -0.66 [-1.30,-0.02)
SHE 2024 13.94 T.09 20 17 5.28 20 14.4% -0.48[-1.11,0.145]
B 2024 154 A.33 20 19.Mm A.09 20 14.3% -0.68 [-1.32,-0.04]
BRI 2024 1675 5.684 20 12 483 19 141% 0.88[0.22 1.54] -
Bifsy 2024 188 512 15 1906 41 18 13.2% -0.68 [1.42, 0.06]
50 2018 14,405 42119 21 13667 42554 21 147% 0.17 [-0.44,0.78]
iZtg 2024 9.9 4.48 23 6.84 6.08 23 14.9% 0.596 [-0.03,1.13]
Total {95% CI) 139 138 100.0% -0.12 [-0.60, 0.37]
Heterogeneity: Tau® = 0.32; Chi*= 23.95, of= & (P = 0.0005); F= 75% VT
Testfor overall effect 7= 0.48 (P = 0.63) Favours [experimental] Favours [control]

7 CrossFit Il 3 4 R AKRETIE (D) MIXEISH Meta 5347

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgrou, Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
111 R A e B T
2024 1588 203 20 1704 093 20 143% -0.66 [-1.30,-0.02)
SHEE2024 13.94 7.09 20 17 5.28 20 14.4% -048[1.11,0.14] T
2024 154 5.33 20 19.Mm 5.09 20 14.3% -0.68 [-1.32,-0.04] - -
Bifgr024 188 612 15 1006 41 16 13.2% -0.B8 [-1.42, 0.08] B —
Subtotal (95% CI) 75 75  56.3% -0.62 [-0.95, -0.29] ""‘
Heterogeneity: Tau®= 0.00; Chi*= 027, df= 3 (P=0497), F=0%
Test for overall effect: Z= 3.70 (F =0.0002)
1.1.2 b A5 J5 i) o 35Ty
R0 24 1675 5684 20 12483 19 141% 0.88[0.22, 1.54] e —
2012 14,405 421149 21 13667 42554 21 147% 017 [0.44,0.78] -
TtH2024 949 4.48 23 6.34 6.08 23 14.9% 0.86 [0.03,1.15] T -
Subtotal (95% CI) 64 63 43.7% 0.52 [0.13, 0.92] ""
Heterogeneity: Tau®= 0.02; Chi*= 2.44 df=2 (P=030);, F=18%
Test for overall effect: Z= 2.60 (P = 0.009)
Total (95% CI) 139 138 100.0% -0.12 [-0.60, 0.37] "
Heterogeneity: Tau? = 0.32; Chi*= 23.95, df= 6 (P = 0.0005); F= 75% 2 1 7 1 2

Test for overall effect 2= 048 (F=063)
Testfor subdgroun differences: Chi*=18.09. df=1 (P = 0.00013. F= 94 8%

8 [E CrossFit Il 475 =3f R E A ARAIE (o) MIRKAL
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Favours [experimental] Favours [control]
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CrossFit Il 5t} 8 B R K 148 AR i) i E R 3 E
AT AR T AN o . 2R A B A VIl
SR AL A I EE B R B PIEE. ARk, ZGERE
ERRRVEENE, REA RO ENIN RS, fERIRSEE
REJIFIAR 133, T ELHE Ak 9 50m #3758 Bkize ik
GUNIRETE. AFAEIHBN R TR, B EerET
CrossFit YIZ5/5, 50m B 4Rl 37 8 Bkt SR 3 a K iR B
B, R G AR KRS D ERES &R A&
MFBL. HER ML, CrossFit XF WM R N E
Fo BARDHTAR R E R, (HIRAREA S R,
WIZRTT SR EAR BT YE ORI G R 21 J Ak 43 )2
PRI T R T 53 IR SR T R R ik 2 A5
T3 M= T GUH O . IX KB, FRAEFTA CrossFit VIl Zk
HRE E AR LI AR, k= R LRI AN X
FVN SR 2 075 S 0T B R B R Fe i e LA B 2 A0 R A 2R
M FECCTIESE N, Bk, ARz, BT
PENIZRanZN AR FSRFFERF B 5 3] CrossFit
f AR, R ST A TR RE R R H L ELR AR

AR T 11 53 PR 2 BEAE TGN SCRR S Dy v S L i
3, BARIE TR R — 3, (HATREAEAE — B R R
ffers MeAh, &R0 AR T TR . SR B a1k ik
P EAATEES, ARG SRR 8 bs S ERRIE . Aok
BT T NN T o SE AR HEAL A BE AL BRGREE, JEilE—
IR SRR 2N B RS T &

25 L FTid, CrossFit I 2566 5. 35 $ TH 3R [E v 2228 1)k
FERR S F17KF, AH FR S0 M 1) 5 R B T
ZEMIRE M SE . BITEEREE F 51 CrossFit
VIZRIE, BRI BT FRRN B T R 4551,
DAMASTH S5 (i 2 75 20 4 0 T A R 7K P R R

4 £ig

(1) CrossFit Il Zxxf 8 E v 2% AL B 2 5 R AR
RITH R e HA B35 H—30 e E A o 2 Gep s
PRI Z AR AR A AR T AN R G TR R I,
NGRS S R R RN E ST T

(2) CrossFit YIZR%S M PR UGB R R IL B
EKF, HEACR @ R T 12507 R B R & B
T, Bl BI85 T 45 2 17 ERer= R B3
TR Z 5K M B T 1) 7 8 DU T B TG 88k 2 7= A 47 THI S 10 o

(3) NSLHL 2 A ARRE I A TR R 8, TR
H R CrossFit YIIZRi, A Z5R AN Zit kIR S
EEX . BEUCR ARG, I L TR 9145 )
BHRNNZ AR R, CAB I TE AT R, BRI SE
GG -
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