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ABSTRACT

Introduction: Using backpacks has arisen complaints regarding musculoskeletal pains among students.
The aim of this study is to investigate the relationship between demographic information and bag weight
with Neck Disability Index (NDI), angles and head and neck postures among students.

Material and Methods: This descriptive-analytical and cross-sectional study was conducted among 80
students who were selected randomly. Demographic information and NDI questionnaires were used for
data collection. The head and neck tilt angles and the amount of change in the forward head posture were
determined using the photogrammetry method and Kinovea software.

Results: A negative and significant correlation was observed between head tilt angle with age (r =-0.27)
and neck tilt angle with body mass index (r =-0.37). Also, a positive and significant correlation was
observed between the amount of change in the forward head posture and body weight (r = 0.24). The
head tilt angle was significantly different in male and female students at different educational levels. NDI
(r=0.23) and neck tilt angle (r = 0.26) also increased significantly with increasing bag weight.
Conclusion: Reviewing the standard weight of bag and changing the lifestyle can play an important role in
improving the head and neck angles and postures.
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1. INTRODUCTION

At different grades of education, the students
use a backpack or bag to carry their books and
belongings. Carrying a backpack causes deviant
posture, neuromuscular skeleton disorders,
shoulder and hand pain. Neck pain is one of the
most common musculoskeletal pains associated
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to carrying a bag. Neck pain usually increases
with age, but today younger patients complain
about this pain more than ever. The weight of an
adult’s head in the normal and vertical position
with the ears aligned with the center of shoulders
is approximately 4.5-5.4 kg. By bending the head
forward, the force on the neck at angles of 15, 30,
45, and 60 degrees increases to 12.3, 18.2, 22.3,

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.
org/licenses/by-nc/4.0/). Non-commercial uses of the work are permitted, provided the original work is properly cited.


https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://jhsw.tums.ac.ir/article-1-6688-en.html

[ Downloaded from jhsw.tums.ac.ir on 2026-03-26 ]

F. Sarraf et al. / The relationship between demographic information and bag weight ...

100

80

60 -

Percentage

40 -

20

2.01-2.81 22.81
Bag weight

Fig. 1. Percentage of students based on the weight of the bag carried (n=80)

and 27.3 kg, respectively. The evidence indicates
an increased risk of pain by carrying a bag
weighing more than 15% of body weight. Very
few studies have simultaneously examined the
NDI and different head and neck angles affected
by the demographic information and the weight
of student’s bags. Therefore, this study aims to
investigate the relationship between demographic
information and bag weight with NDI, angles, and
head and neck postures among the students.

2. MATERIAL AND METHODS

This descriptive-analytical and cross-sectional
study was performed on the students. According
to the prevalence of neck discomfort in previous
studies and using the prevalence formula, the
number of samples was estimated to be 66 people.
Due to the willingness of students to participate,
the study was conducted on 80 students who were
randomly selected.

To collect the required information,
demographic information and NDI questionnaires
were completed by the participants as self-reports.

Furthermore, the angles of head tilt and neck
tilt and the amount of changes in the forward head
posture were measured using the photogrammetric
method. The tragus trachea of right ear, right eye
corner, and spine appendage of the C7 vertebra
was first marked to determine the head and neck
postures on the sagittal plane with an anti-allergy
marker. To take pictures to determine the angles,
the digital camera was placed on a tripod at a
distance of 0.8 meters from the person so that the
axis of camera lens can be perpendicular to the
person’s sagittal plane and at a height corresponding
to C7 nut level. The person was asked to close his
eyes, while standing against the wall and gently
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move his head first left and right and then back and
forth. By finding the most comfortable posture,
he felt and announced it immediately. Finally,
in Kinovea software, the desired angles and the
amount of change in the forward head posture were
determined using the prepared photos.

After collecting data, all data were analyzed
using SPSS 23 software. A P-value less than 0.05
was considered statistically significant.

3. RESULTS AND DISCUSSION

Mean bag weight and mean bag weight to body
weight ratio were 2.49 + 1.12 kg and 4.22% + 1.95,
respectively, which was less than the recommended
range.

Information on student bag weight are provided
in Fig. 1.

This study’s findings are as follows:

A negative and significant relationship was
observed between age and head tilt angle (Tablel).
Physical activity decreases with age.

The head tilt angle was significantly different
between girls and boys. Gender can affect the
sitting posture and consequently the head and neck
angles (Tablel).

The relationship between the education level
and head tilt angle was significant (Tablel).
Awareness of ergonomics in older students was
effective to improve the body posture.

A significant and negative relationship was
observed between body mass index and neck tilt
angle (Tablel). People with higher body mass
index had less exercise. Hence, the head and neck
postures were not be appropriate.

The relationship between students’ weight and
the amount of changes in the forward head posture
was positive and significant (Tablel). High weight
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Tablel. Results of examining the relationships between demographic information with angles and head and neck position using rele-
vant tests (n=80)

Pearson and Spearman test ‘

Independent Variable
Dependent Variable Age Weight Body Mass Index
P-value r P-value r P-value r
Head tilt angle 0.02 -0.27 0.54 0.07 0.14 0.17
Neck tilt angle 0.3 0.12 0.08 -0.20 0.00" -0.37
The amount of change of the forward head posture 0.64 -0.05 0.03’ 0.24 0.07 0.21
Kruskal Wallis test
Independent Variable l\ilean Rank (degree) Chi- df P-value
Girls Boys Square
Head tilt angle 44.31 32.60 4.47 1 0.03"
T-test with two independent samples
Mean + SD
Independent Variable (degree or Cm) t df P-value
Girls Boys
Neck tilt angle 48.37+5.17 50.9616.53 1.92 78 0.06
The amount of change of the forward head posture 9.901+2.17 10.7612.61 1.54 78 0.13
Kruskal Wallis test
Mean Rank (degree) Chi-
Independent Variable Bachelor’s Master’s df P-value
PhD Square
degree degree
Head tilt angle 48.38 36.69 23.72 5.89 2 0.05"
F test, one-way analysis of variance or ANOVA
Independent Variable Grade
F df P-value
Neck tilt angle 1.59 0.21
The amount of change of the forward head posture 1.09 0.34
"p<0.05
“p<0.01

and high body mass index increase the risk of
chronic neck pain, and change in the forward head
posture are associated with neck pain.

A positive and significant relationship was
observed between bag weight and neck disability
index. When the bag is heavy, the person tries to
bend forward. This will lead to myofascial pain in
along term.

The relationship between bag weight and
relative bag weight with neck tilt angle was positive
and significant. The weight of bag to be carried and
the method of carrying it affect the body posture.

There was a significant relationship between bag
weight and neck disability index during the study.
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The high weight of bag increases the disability
index of neck, and people with neck discomfort
spend a lot of time studying.

4. CONCLUSIONS

Personal characteristics such as age, weight,
gender, etc. as well as bag weight, are effective in
the incidence of disability and neck problems
in students, even though the ratio of bag weight
to body weight in these students is less than
recommended limit (10% of body weight), using a
bag can lead to the complications and discomfort
in the neck which raises the issue of reviewing the
standard weight of bag.
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