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Pectoralis maj. 7.38 0.007* 0.91 0.17 1.09 0.56 0.68
(0.88-0.93) (0.12-0.23) (1.02-1.17) (0.36-0.85)  (0.64-0.72)
Pectoralis min. 32.54 <0.001* 0.95 0.2 1.18 0.26 0.61
(0.92-0.97) (0.15-0.25) (1.11-1.26) (0.16-0.43) (0.57-0.65)

Note:

SN = sensitivity, SP = specificity, +LR = positive likelihood ratio, ~-LR = negative likelihood ratio, Ant. Scalene = anterior

scalene, Mid. Scalene = middle scalene, Post. Scalene = posterior scalene, Pectoralis maj. = pectoralis major,

Pectoralis min. = pectoralis minor, * = significant association (p<0.05)
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Abstract: Associations among Limited Neck Flexion, Forward Head Posture, Round Shoulder Posture, and Neck

and Shoulder Muscle Length in Patients with Neck Pain

Varatta Nanarnon, B.Sc.*; Ladawan Thermworakul, B.Sc.*; Varot Eakpinitpittaya, B.Sc.*; Peemongkon
Wattananon, Ph.D. (Rehabilitation Science)**

* Faculty of Physical Therapy, Mahidol University; ** Spine Biomechanics Laboratory, Faculty of Physi-
cal Therapy, Mahidol University, Thailand

Journal of Health Science 2023;32(2):240-51.

Patients with neck pain commonly have limited neck flexion. Theoretically, neck and shoulder
muscles might be responsible for those abnormal postures, and limited neck flexion. This study aimed to
determine (1) differences in neck range of motion among normal posture, forward head, round shoulder,
and both abnormal postures, (2) associations between neck and shoulder muscle tightness and limited
neck flexion, and (3) diagnostic accuracy of muscle tightness to predict limited neck flexion in patients
with neck pain. This study used data from assessment forms for 838 patients with neck pain (mean age
48.3 years, 565 females). Range of neck motion, posture, and muscle length were recorded. Krus-
kal-Wallis test with post-hoc comparison was used to compare neck flexion among different postures;
and Chi-square test was used to determine the association between muscle length and neck flexion.
Additionally, diagnostic accuracy statistics (sensitivity, specificity, positive/negative likelihood ratio, and
accuracy) were used to determine the ability of muscle tightness to predict limited neck flexion. Results
showed that patients with forward head posture had greater limited neck flexion (p<0.05) than patients
with normal or round shoulder posture. Chi-square test revealed upper trapezius, pectoralis major, and
pectoralis minor muscles were significantly associated with limited neck flexion (p<0.05). Diagnostic
accuracy demonstrated positive likelihood ratio of those muscles as 1.07, 1.09 and 1.18, respective-
ly, and accuracy as 64.0%, 68.0% and 61.0%, respectively. Findings suggested correction of forward
head posture could increase neck flexion. Upper trapezius, pectoralis major and minor muscles might be
responsible for limited neck flexion. If patients had limited neck flexion, clinicians could assess and treat-
ment these muscles to increase neck flexion, which should help reducing examination time and selecting

a more effective intervention for patients with neck pain who have limited neck flexion.

Keywords: neck pain; forward head; round shoulder; muscle tightness; neck range of motion
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