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Abstract
Keywords
Background: Proprioception exercises and elastic band exercises may have
different effects on the craniovertebral angle and proprioception impairment.
Forward head Therefore, this study aimed to compare the effects of six-week proprioceptive
and elastic band exercises on craniovertebral angle and proprioception in people
posture, with forward head posture and chronic non-specific neck pain.
Methods: Forty-two women (15) and men (27), aged 25-50 years, with forward
Craniovertebral head posture and chronic non-specific neck pain, who were selected based on
the study's inclusion and exclusion criteria, were randomly divided into three
angle, groups: the proprioception exercise group, the elastic band exercise group, and
the control group. The exercises were performed for six weeks (five sessions
Proprioception, per week). The craniovertebral angle was measured by photogrammetry and
proprioception with the cervical joint position error test.
Elastic Band Results: The craniovertebral angle in the proprioception and elastic band
exercise groups increased significantly compared to the control group (p<0.05),
Exercise. and there was no significant difference between the proprioception and elastic

band exercise groups (p>0.05). Proprioception error decreased significantly
only in the proprioception exercise group compared to the control group
(p<0.05), and the difference between the elastic band exercise group and the
control group and the difference between the proprioception and elastic band
exercise groups was not significant (p>0.05).

Conclusion: While proprioceptive exercises and elastic band exercises
effectively correct forward head posture by increasing the craniovertebral angle,
improvements in proprioception are observed only after proprioceptive training.
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Extended Abstract

Introduction

Forward head posture (FHP) is characterized by
the anterior displacement of the head relative to the
vertical axis of the body, which leads to a reduction
in the craniovertebral angle (CVA) and alters the
alignment of the cervical spine (4). A 2023 study
reported that FHP affects 84.5% of male students at
the University of Tehran (7). This condition is
associated with various disorders, including trigger
points in the suboccipital muscles,
temporomandibular joint dysfunction, neck pain,
tension-type headaches, and dyskinesia (8). A
decreased CVA is linked to a range of adverse
outcomes, such as impaired proprioception, reduced
cervical range of motion, and an increased risk of
developing chronic musculoskeletal disorders (2, 5,
9-11). Individuals with FHP demonstrate greater
joint position errors, indicating compromised
cervical proprioception. Cervical proprioception and
CVA are closely related, as both influence the
stability and control of head and neck posture;
reduced proprioceptive accuracy disrupts cervical
postural control and may further decrease the CVA
(5, 9, 10). Proprioceptive exercises and elastic band
exercises are among the conservative approaches
considered for restoring optimal head and neck
alignment and improving proprioceptive function (1,
12). The mechanisms and effects of these two
exercise modalities on head and neck posture and
pain differ. To date, no direct comparison has been
made regarding which of these two exercise
methods is superior. Therefore, this study aimed to
compare the effects of six-week proprioceptive and
elastic band exercises on craniovertebral angle and
proprioception in people with forward head posture
and chronic non-specific neck pain.

Method

The participants in this study consisted of 48
men and women with forward head posture and non-
specific chronic neck pain, who were selected from
among 117 volunteers based on the study’s inclusion
criteria. They were then randomly assigned to three
groups: control (16 participants), proprioceptive
exercises (16 participants), and elastic band
exercises (16 participants). The sample size was
calculated wusing G*Power software (version
3.1.9.2). During the study, six participants withdrew,

so ultimately, data from 42 participants were
included in the statistical analysis. All selected
participants had a craniovertebral angle of less than
50 degrees and were between 25 and 50 years old.

Proprioception exercises were performed five
times a week in three sets of 8 to 12 repetitions; in
the first two weeks, each exercise was performed 3 x
8, in the second two weeks 3 x 10, and in the third
two weeks 3 x 12. Rest between sets was 30 seconds
and rest between exercises was 1 minute; therefore,
proprioception exercises lasted about 15 minutes per
session (excluding the 10 minutes for warm-up and
cool-down). The intensity of the exercises was
increased by increasing repetitions, range of motion,
changing from sitting to standing, and increasing the
duration of the exercises, to respect the principle of
overload.

The exercises with the elastic bands included
four specific exercises for the main neck movement
muscles: flexion, extension, and lateral flexion (left
and right). The exercises were performed in a sitting
position with a resistance band applied to the
movements. The exercises were performed five
sessions per week in 3 or 4 sets of 12 or 15
repetitions, with 12 x 3 in the first two weeks, 15 x 3
in the second two weeks, and 12 x 4 in the third two
weeks. Since the elastic bands have different
resistances that are indicated by different colors, to
comply with the principle of overload, a yellow
band (the lowest resistance) was used in the first two
weeks, a red band in the second two weeks, and a
green band in the third two weeks. The rest between
sets was 30 seconds and the rest between exercises
was one minute; therefore, the exercises in each
session lasted 15 minutes (excluding 10 minutes for
warm-up and cool-down).

The craniovertebral angle was measured using
lateral body photography, and the images were
transferred to a computer and analyzed using Image
J software. The cervical joint position sense test was
performed according to the protocols described in
reputable sources, and the recorded images were
used to calculate joint position errors using the
following formula.

Angle = tan-1(error distance/90 cm)

The craniovertebral angle was analyzed using
photogrammetry and Image J  software.
Additionally, cervical joint position sense was

assessed using a laser and the joint position error
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formula. Data analysis was conducted using the
Shapiro-Wilk test, two-way ANOVA, and post hoc
Tukey and Bonferroni tests at a significance level of
0.05, using SPSS software.

Results

The craniovertebral angle (F(2,39) = 10.526, p =
0.000, Eta=0.351) and proprioception (F(2,39) = 3.381,
p = 0.044, Eta=0.148) showed significant changes after
six weeks of proprioceptive and elastic band exercises.
The craniovertebral angle significantly increased in the
forward head posture group following six weeks of
proprioceptive and elastic band exercises compared to
the control group (P<0.05), with no significant
superiority between the two exercise types (P>0.05).
Additionally, proprioceptive error  significantly
decreased after six weeks of proprioceptive exercises
compared to the control group in people with forward
head posture (P<0.05), while the reduction following
elastic band exercises was not significant (P>0.05).
Consequently, proprioceptive  exercises showed
significant superiority over elastic band exercises
(P<0.05).

Discussion

The significant increase in craniovertebral angle
observed in individuals with forward head posture after
six weeks of proprioceptive and elastic band exercises
compared to the control group may be attributed to the

fact that proprioceptive exercises enhance joint
position sense and neuromuscular control of the
cervical spine. By repeatedly challenging the body's
awareness of head and neck positioning, these
exercises help restore optimal alignment and correct
head/neck deviations, thereby improving
proprioceptive  feedback and  increasing the
craniovertebral angle (1, 10). Conversely, elastic band
exercises primarily strengthen deep cervical flexors,
scapular stabilizers, and other postural muscles. By
enhancing muscular strength and endurance, these
exercises improve the craniovertebral angle and
facilitate better postural alignment (6, 12, 16, 17, 19).

In this study, proprioceptive error decreased
significantly only after proprioceptive exercises, likely
because these exercises are specifically designed to
stimulate and strengthen sensory pathways responsible
for joint position sense. Elastic band exercises appear
to focus primarily on muscular resistance and
strengthening (6, 12, 16, 17) and may not directly
target proprioceptive pathways. Collectively, the
findings suggest that six weeks of proprioceptive
exercises can effectively improve both craniovertebral
angle and proprioceptive function in individuals with
forward head posture. However, six weeks of elastic
band exercises appear to primarily enhance the
craniovertebral angle without significantly improving
proprioceptive sense.

Table 1. Two-way ANOVA with repeated measures results for research variables

Groups
Variables Time Proprioceptive Elastic band F P Eta
3 . Control
exercises exercises
. Pretest 47.89+3.08 47.24+2 .33 46.91+2.45
Craniovertebral Angle Posttest 54714438 52734320 465141 63 10.526 0.000 0.351
. . Pretest 6.51£1.32 6.77+1.44 6.16£1.31
Proprioception Posttest 3.42+1.19 4.66+1.19 5.80+1.12 3.381 - 0.044 10.148
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