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Purpose: Forward Head Posture (FHP) is one of the common musculoskeletal abnormalities
associated with neck pain, reduced craniovertebral angle (CVA), and neuromuscular
dysfunction. This study aimed to evaluate the effectiveness of corrective exercises on FHP and
related variables such as CVA, neck pain, and muscular performance.

Methods: This systematic review and meta-analysis was conducted according to PRISMA
guidelines. A comprehensive search was performed in both Persian and English across
databases, including PubMed, Scopus, Web of Science, ScienceDirect, Google Scholar, SID,
and Magiran, up to the end of March 2025. The keywords used included “Forward Head
Posture,” “Craniovertebral Angle,” “Corrective Exercises,” “Therapeutic Exercise,” and
“Postural Correction.” The quality of the included studies was assessed using the PEDro scale.

Results: Out of 850 identified records, 28 studies met the inclusion criteria. The corrective
exercises used in these studies included stretching, strengthening, stabilization, and combined
interventions, which in most cases led to significant improvements in indicators related to FHP,
such as CVA, neck pain, muscular performance, and joint position sense. The duration of most
interventions ranged from 4 to 12 weeks. Combined exercises, such as NASM-based programs,
postural training, stretching, myofascial release, core stabilization, and aquatic training,
showed greater effectiveness compared to single interventions. In total, 15 studies had
sufficient data to be included in the meta-analysis. The results showed that corrective exercises
significantly reduced the forward head angle compared to control groups (SMD = -1.52; 95%
Cl: -2.47 t0 -0.57; p = 0.002; 12 = 91%). In contrast, meta-analysis results showed that NASM-
based exercises were not significantly different from the control group. (MD = -1.82; 95% CI:
-5.95 to 2.31; p = 0.39; 12 = 94%). Corrective exercises also significantly improved head and
neck angles (SMD = 1.49; 95% CI: 0.68 to 2.30; p = 0.0003; 12 = 81%).

Conclusion: Based on this systematic review and meta-analysis, corrective exercises—
especially combined programs—showed the greatest effectiveness in improving FHP, reducing
neck pain, and enhancing shoulder alignment. However, the results of the meta-analysis
indicated that NASM-based exercises did not show a significant difference. Due to the high
heterogeneity among studies and the moderate quality of some research, results should be
interpreted with caution. Future studies with RCT design, larger sample sizes, and long-term
follow-up are recommended to strengthen the evidence.
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Corrective Exercises Control Std. Mean Difference Std. Mean Difference

Stuily or Subgroup Mean SD  Total Mean SD Total Weight I, Random, 95% Cl I/, Ranilom, 95% Cl
Diavar 2022 44,38 202 16 4113 287 16 127% 1.28[0.51, 2.08) —
Esmaeli 2021 4369 1.56 13 473 117 13 118% -2.86 [3.64,-1.49]

Hahibi 2023 449 127 17 4769 1.04 16 123% -234 F3.25,-1.43) I

Hamzeh Shalamzari 2020 47.41 467 31 A025 378 M 133% -0.66 F1.17,-0.148] —

Maleki 2020 458 333 16 5213 162 16 124% -206 283 -1.19] e —

Mausawi 2021 46.41 244 16 4888 223 18 127% -1.03 [-1.80,-0.26] ——

Seidi 2014 424 1.84 20 4947 218 20 123% -3184.10,-2.19) e —

Yazdan 2021 43122 178 16 47 21 16 1248% -1.88[-2.74,-1.04] D

Total (95% Ch 144 143 100.0% -1.52 [-2.47, -0.57] '*'
Heterogeneity, Tau?=1.70; Chi®= 78.61, df= 7 (P = 0.00001); F= 91% 54 52 7 é j‘
Testfor overall effect 7= 313 (P = 0002 Corrective Exarcises Control
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NASM Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean 5D Total Weight IV, Random, 95% Cl IV, Random, 95% C1
Ahdolahzadeh 2023 447 183 18 496 37 15 ITT%  -490[6.96-284] i
Bakhshian 2022 441 366 12 492 1285 12 1489% -510[12.66, 246 —
Jahbar 2021 a003 202 14 4663 264 15 283% 367[1.99 5359 —+
Rostami 2017 4635 1.02 10 488 14 10 291% -2A5[362-1.48 &+
Total {95% Cly 52 52 100.0% -1.82[-5.95, 2.31] *

Heterogeneity: Tau®= 14.85; Chi*= 51.30, df= 3 (P « 0.00001); F= 84% 0 0 0 5 g

Testfor overall eflect. 7= 0.86 (P = 0.38) Favours [experimental]  Favours [control]
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Craniovertebral Angle Condtrol Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean S0 Total Mean 5D Total Weight [V, Random, 95% Cl IV, Random, 95% CI
Abdallahzade 2017 412 a1 18375 42 38 MI% 0.7810.32,1.29] &
Herydari 2022 8313 142 81 4616 456 A2 J0E% 1,711,286, 2.17) —
Diab 2012 al1z 202 12 4504 233 5 232% 2280112,349 —
Total (95% CI) 101 99 100.0% 1.49[0.68, 2.30] -
Heterogeneity, Tau®= 0.38; Chi®= 10,55, df= 2 (F=0.009) F=31% l I

Test for overall effect £=3.61 (F=0.0003)
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