Scientific Journal of

Rehabilitation Medicine

Research Paper a‘ m
Effect of a Corrective Exercise Program Based on the National Academy ook
of Sports Medicine’s Protocol on Forward Head Angle and Cervical Joint

Position Sense in Females With Forward Head Posture

*Mahsa Abdolahzadeh' ), Hassan Daneshmandi?

1. Department of Sports Injuries and Corrective Exercises, Shafagh Institute of Higher Education, Tonekabon, Mazadaran, Iran.
2. Department of Sports Injuries and Corrective Exercises, Faculty of Physical Education and Sport Sciences, University of Guilan, Rasht, Iran.

Use your device to scan
and read the article online

Abdolahzadeh M & Daneshmandi H. .[Effect of a Corrective Exercise Program Based on the National Academy of Sports
Medicine’s Protocol on Forward Head Angle and Cervical Joint Position Sense in Females With Forward Head Posture (Persian)].
Scientific Journal of Rehabilitation Medicine. 2023; 11(6):878-891. https://dx.doi.org/10.32598/SJRM.11.6.3

d - " https:/dx.doi.org/10.32598/SJRM.11.6.3

() . ABSTRACT
Nowadays, the musculoskeletal disorders and postural problems due to
inappropriate postural habits and uninterrupted repetitive movements are important issues in sports
medicine. Recently, the National Academy of Sports Medicine (NASM)’s corrective exercise protocol has
received attention from scholars. This study aims to evaluate the effect of a corrective exercise program
based on NASM'’s protocol on the forward head angle and cervical joint position sense.

[VETELE This is a quasi-experimental study. Participants were 30 female college students, aged 18-25
years with a forward head angle > 46 degrees, who were randomly divided into two groups of control
(N=15, age: 2042 years, height: 3.03+1.59 m, weight: 58.13+5.08 kg, BMI: 22.71+1.41 kg/m?) and
exercise (N=15, age: 20.53+1.55 years, height: 1.60£0.02 m, weight: 60.53+4.10 kg, BMI: 23.61+1.20 kg/
m?). The exercise group performed corrective exercises for eight weeks, three sessions per week, each
for 30-70 minutes, while the control group did not receive any intervention. The lateral photography
method was used for measuring forward head posture. The cervical joint position sense was assessed
using the target angle repositioning error test before and after corrective exercises. Data were analyzed
using paired t-test and analysis of covariance. The significance level was set at 0.001.

[T Eight weeks of corrective exercises reduced the forward head angle and target angle repositioning
error in the exercise group compared to the control group (P<0.001).

Corrective exercises based on NASM’s protocol seem to reduce the forward head angle and
improve the cervical joint position sense. Therefore, correctional treatment specialists and therapists are

Received: 05 May 2021 recommended to use the program to improve the forward head posture and cervical proprioception in
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Introduction

usculoskeletal disorders are injuries that

occur in people with inappropriate pos-

tures during prolonged periods of work-

ing [1]. One of the inappropriate head and

neck postures is called forward head pos-
ture (FHP)[2]. In this posture, the head and neck areas are de-
viated forward in relation to the vertical reference line, which
increases the bending of the cervical vertebrae and the ten-
dency to move the head forward and down. For every 2.54
cm that the head moves forward, the weight supported by the
back and neck muscles increases by 4.54 kg and the muscles
undergo constant pressure. These conditions add pressure
to the base of the skull and eventually can cause headaches,
burning, numbness in the hands, and discomfort between the
shoulder blades[1]. Considering the position of the head and
neck joints and muscles in a FHP, these disorders seem to
affect the cervical joint position sense[3]. Due to the fact that
a group of muscles, especially the deep flexors, are weak in
the FHP, it is possible that the proprioception is disturbed in
people with FHP. The neck muscles, especially the suboc-
cipital muscles, have a high muscle spindle density, and the
receptors in this region have reflective and central connec-
tions with the visual and vestibular systems. The high den-
sity and special shape of the neck muscle spindles reveal the
importance of proprioceptive information and the key role of
cervical area in the head position [4].

Materials and Methods

In this study, participants were 30 female college stu-
dents aged 18-25 years, with a forward head angular
>46 degrees, who were selected using purposeful sam-
pling. They were randomly divided into two groups [5]
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of control (N=15, age=20+2 years, height=1.59+3.03 m,
weight=58.13+5.08 kg, BMI=22.71+1.41 kg/m?) and ex-
ercise (N=15, age=20.52+1.55 years, height=1.60+ 0.02
m, weight=60.53+4.10 kg, BMI=23.61£1.20 kg/m?). The
exercise group participated in a corrective exercise pro-
gram based on the National Academy of Sports Medicine
(NASM)’s protocol for eight weeks, three sessions per
week each for 30-70 minutes under the direct supervision
of the examiner, while the control group continued their
daily activities without intervention. The time of rest inter-
val was determined according to the duration of each set.
Each exercise session included warming up for 5-10 min-
utes, strengthening and stretching movements (20-60 min-
utes), and a cooling down for 5-10 minutes. The exercises
intensity was adjusted based on the previous studies and
the participants’ tolerance threshold. Observing any related
pathological symptoms, history of fracture, surgery or joint
diseases, and not completing the training program based on
the research objectives were the criteria for withdrawing
from the study. The lateral photography method was used
to measure FHP angle, while cervical joint position sense
was evaluated using the target angle repositioning error test
before and after eight weeks of corrective exercises[6].

Results

According to the results in Table 1, eight weeks of cor-
rective exercises based on NASM’s protocol led to a de-
crease in the forward head angle and cervical joint posi-
tion sense. There was a significant difference between the
pre-test and post-test scores in the exercise group. How-
ever, in the control group, a significant difference was
reported only in performing head flexion, right rotation,
and left rotation. Forward head angle and cervical joint
position sense in the intervention group had a significant
improvement compared to the control group (P>0.001).

Table 1. Mean scores of the study variables before and after the intervention (n=15)

Control Intervention
Variables Movement
Post-test Pre-test T P Post-test Pre-test T P
,§ Flexion 5.53+0.97  5.5810.96 -3.06 0.008 6.03+1.02 3.93+0.94 18.14
i
g~
2 E Extension 5.54+0.94  5.49+0.92 -2.11 0.053 5.19+1.22 4.17+1.10 10.64
59 0.001°
ol Right rotation ~ 5.96+0.87  6.01+0.88 -2.69 0.01 6.28+0.98 4.22+1.05 17.72
Q
S
3 Left rotation 5.50£0.98  5.560.99 -4.15 0.01 5.28%0.70 3.7910.63 13.19
Forward head angle (degree)  49.5+3.01  49.6%3.07 -1.23 0.23 50.0+1.38 44.7+1.69 13.36 0.001"
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The cervical joint position sense in the control group de-
creased after eight weeks and the error rate increased.

Discussion

Eight weeks of corrective exercises based on NASM’s
protocol in our study could reduce FHP angle and cer-
vical joint position error and improve proprioception by
affecting the neck muscles and neuromuscular condition
by strengthening and stretching exercises. It is also ex-
pected that the improvement of the FHP can improve the
proprioception.
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4. Proprioception
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