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Abstract

Background: The high incidence of spinal abnormalities among primary school students is a pressing health issue that demands
attention. Recent epidemiological studies have emphasized the importance of spinal anomalies in this specific population. The
rising prevalence can be attributed to factors such as sedentary lifestyles, insufficient ergonomic practices, and a lack of
awareness. Understanding the extent of these abnormalities is crucial for promptly identifying and intervening since they might
affect the general welfare and educational achievement of primary school students. The aim of this study was to estimate the
Prevalence of Back Deformities among Primary School Students in Khartoum, Sudan 2022-2023. Materials and Methods: This
study is an observational, descriptive, cross-sectional community-based study conducted in four government primary schools in
the Bahri locality from November 2022 to February 2023 among primary school students. Data was analyzed and interpreted
using Statistical Package for the Social Sciences (SPSS) data analysis software version 26.0. Results: This study included a total
of 383 primary school students in Bahri locality (males: 200 (52.2%) and females: 183 (47.8%). The male-to-female ratio is
1.1:1, with a mean age of 9 years and ranging from 6 to 12 years. The posture wall test and Adam forward bending test were used
to diagnose coronal and sagittal deformities. The posture wall test was positive in 3 cases (0.78%). There were 3 cases of
kyphosis, 2 males and 1 female. The deformity was in the thoracic region in all cases.
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1. Introduction

Back deformities among primary school children have musculoskeletal system, and any abnormalities in its structure
become a significant health concern due to their potential can lead to deformities. Factors such as sedentary lifestyles,
impact on physical growth, intellectual performance, and  changing habits, and increased dependence on backpacks
overall quality of life. The spine plays a crucial role in the  have contributed to the rising prevalence of these issues.
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Consequently, understanding these abnormalities is essential
for developing effective prevention methods, early identifi-
cation, and implementing programs to improve the health and

well-being of this vulnerable group.

Abnormalities in the back are a major concern for primary
school children as they can affect their physical growth, in-
tellectual performance, and overall quality of life. The spine,
being a crucial component of the musculoskeletal system, can
lead to deformities. The prevalence of these issues is on the
rise due to sedentary lifestyles, changing habits, and increased
dependence on backpacks. It is important to understand these
abnormalities to develop effective prevention methods, iden-
tify them early, and implement programs to improve the
health and well-being of this vulnerable group. [1, 2]

Structural abnormalities that affect the spine are referred to
as back deformities. The definition and extent of spinal de-
formities are constantly evolving. Spinal deformity is a broad
term that encompasses various conditions such as idiopathic
adolescent scoliosis, congenital scoliosis, post-traumatic de-
formities, and other forms of adult spinal deformity, such as
post-infective kyphosis. Each deformity has its unique char-
acteristics and can lead to different potential consequences.
[3].

Scoliosis is a lateral spine curvature, 0 en accompanied by
vertebral rotation, with idiopathic scoliosis being the most
prevalent type. It is caused by genetic, neuromuscular, hor-
monal, and connective tissue abnormalities [4, 5]. Genetic
markers and inherited characteristics determine vulnerability
to this illness, while neuromuscular scoliosis is common in
individuals with neurological problems. Hormonal factors,
particularly during pubertal growth spurt, may also contribute
to scoliosis development. Early identification and intervention
are crucial for preventing its progression. [6-8]

A kyphotic back is caused by an excessive forward curva-
ture of the thoracic spine, which makes the back round or
slumped. Scheuermann's illness, congenital abnormalities,
and structural kyphosis are among the causes. Other factors
that may be involved include congenital anomalies, incorrect
posture, and Scheuermann's illness. Kyphosis can also result
from certain body positions, such as protracted slouching or
excessive use of electronics. Kyphotic abnormalities can also
be brought on by neuromuscular conditions such as cerebral
palsy or muscular dystrophy. [9]

Understanding the diverse factors involved in the causation
of scoliosis and kyphosis is crucial for early identification,
intervention, and management of these spinal deformities,
Kyphosis and scoliosis have a multifactorial etiology, com-
prising environmental, neuromuscular, and genetic compo-
nents. Scientists have investigated many facets of these spinal
abnormalities in order to understand the intricate interactions
that contribute to their formation.

The posture wall test, also known as the spinal alignment
wall test, is a non-invasive method used to assess posture
variations in the thoracic and lumbar spine regions. It evalu-
ates thoracic kyphosis by measuring the occipital-to-wall

distance (OWD), which indicates proper alignment. The test
also helps in determining lumbar lordosis by observing the
gap between the lower back and the wall, which can indicate
normal or hyperlordosis.

The Adams Forward Bend Test is a clinical evaluation used
by orthopedic specialists to detect spine deformities, particu-
larly scoliosis. The test involves the person standing barefoot,
leaning forward, and the examiner observing their spinal
curvature. The primary goal is to identify signs of spine ab-
normalities. [10]

The primary aim of the research is to estimate the preva-
lence of back deformities among primary school students in a
specific locality, in this case, Bahri locality in Khartoum,
Sudan, during the period of 2022-2023. The researchers
sought to conduct an observational, descriptive,
cross-sectional community-based study to gather data on the
prevalence of back deformities and to analyze and interpret
the findings.

The significance of the problem lies in its potential impact
on the health and well-being of primary school children. Back
deformities can affect various aspects of a child's life, in-
cluding physical health, academic performance, and psycho-
logical well-being. Addressing this issue is crucial for pro-
moting the overall development and quality of life of primary
school students. Moreover, by understanding the prevalence
and characteristics of back deformities, healthcare profes-
sionals, educators, and policymakers can develop targeted
interventions and strategies to prevent, identify, and manage
these conditions effectively.

The research question guiding this study is What is the
prevalence of back deformities among primary school stu-
dents in Bahri locality, Khartoum, Sudan, during the period of
2022-2023? By answering this question, the researchers aim
to provide valuable insights into the extent of the problem and
inform future efforts aimed at addressing back deformities
among primary school children.

2. Material and Methods

This study is a descriptive, observational, cross-sectional
community-based study, conducted in Khartoum state, which
is the capital of Sudan and contains three main localities, and
it contains a total of 1962 primary schools. The study was
conducted in four primary governmental schools which have
been chosen on a random basis within the period from No-
vember 2022 to February 2023.

The study population are primary school students of both
genders, who live in the Bahri locality, and study in the gov-
ernmental schools within the locality, students aged between 6
and 14 years and studying in primary schools in Khartoum
state in 2022-2023 was included. Students of High schools,
Students outside Khartoum, & Students with other musculo-
skeletal deformities was excluded from the study.

A comprehensive random sample of 383 elementary school
students, consisting of 200 boys and 183 girls, aged between 6
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and 12 years were selected. A multistage random sampling
procedure was employed to choose the sample. Initially, Bahri
city was selected at random from the three cities in Khartoum
state, Sudan. Following that, the Bahri locality was selected
randomly from the two Bahri localities. Then 4 Primary gov-
ernmental schools were chosen (2 male and 2 female) using a
stratified random technique from a list of Primary schools
which was obtained through the Directorate of Education in the
Bahri locality. Then, within the school, students were chosen at
random from a list obtained from the school's headmaster.

Data was collected using a structural questionnaire sheet
which consists of two parts. The first part is sociodemo-
graphic data of each individual such as age and gender and the
second part data regarding the specific attributes of the de-
formity was collected by employing closed-ended questions.
These questions focused on the student's perception of the
deformity, the type and severity of the deformity, and any
accompanying factors such as pain.

The researchers administered the questionnaire through
direct interviews with students during their activity hours.
Each class was assessed separately. The students were pro-
vided with a thorough explanation of the study's objectives
and procedure, as well as statements assuring them that their
responses would be kept confidential and used solely for
research purposes.

Under the supervision of the class headmaster, students were
individually instructed to remove their shirts for a thorough
examination. The examination focused on identifying any
shoulder asymmetry, prominence of the scapula, uneven
waistline or arm span, and any abnormalities related to the
trunk or spine, such as rib humps or issues in the lumbar region.

Adam's forward bending test was employed to evaluate any
abnormalities in the coronal plane. The Posture wall test was
utilized for the identification of sagittal abnormalities. The
duration of this process was around 1 minute per student.

The classification of study variables is presented in (Table 1).

The data was inputted, processed, and analyzed using SPSS
version 26.0. Descriptive statistics are represented using fre-
quency tables, which include percentages and graphs. Means
and standard deviations are presented with relevant graphical
representations for quantitative data. A p-value equal to or less
than 0.005 is deemed to be statistically significant.

Following analysis, data was presented in the form of
uni-variable tables, cross-tabulation (bi-variable tables), and
narrative illustration.

Table 1. Study variables.

Dependent Independent
Adams forward bend test Age Gender
Back deformity Back pain

Side of deformity Noticing back deformity

Dependent Independent

Curvature degree

3. Ethical Consideration

Written ethical clearance and sanctions from both Alzaiem
Alazhari University and the Ministry of Education were ob-
tained to conduct this research.

Administrative authorities of selected institutions were
consulted for written consent.

The study data and information were utilized exclusively
for research objectives, with careful consideration given to
privacy concerns.

4. Result

The study thoroughly examined the selected sample, con-
sisting of three hundred and eighty-three elementary school
students. The students had an average age of 9 years, ranging
from 6 to 12 years. (Tables 1 and 2). Of these students, two
hundred (52.2%) were males, and one hundred and
eighty-three were females (47.78%).

Adams forward bending test was employed for screening
purposes to identify coronal deformities. The test turned out to
be negative in all cases. Posture wall test was used for
screening of sagittal deformities. This test yielded positive
results in three students, accounting for 0.8% of the total
sample size. Three instances of kyphosis were discovered,
with a prevalence rate of 0.78%. No instances of scoliosis
were reported. Two students noticed their back deformity.

Table 2. Distribution of the participants according to age groups.

Age Frequency Percent

6-8 years 146 38.10%

9-12 years 234 61.10%

>12 years 3 0.80%

Total 383 100%

Descriptive Statistics
N Minimum  Maximum Mean  Std. Dev.

Age 383 6.00 17.00 9.0209 1.87001

The majority of the students between 9-12 years old.
Regarding the back deformities, two cases (66.7%) being
male students, and one case (33.3%) being a female student
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(Table 3). The deformities observed were all kyphosis 3
(100%). The thoracic region was affected in all three cases,
(100%) (Figure 1). The degree of curvature was mild in one
instance, accounting for (33.3%) of the cases, while the re-
maining two cases displayed a moderate degree of curvature,
accounting for (66.7%). Six of the students reported experi-
encing back pain.

There was no discernible disparity between the cases and
the regular students. Nevertheless, the incidence of back ab-
normalities was greater in boys, with a rate of 1% compared to
0.5% in girls.

100%

THORACIC THORACOLUMBAR LUMBAR

Figure 1. Region of the curve among the students with back de-
formities. (n=3).

Table 3. Cases of back deformities among primary school students in Bahri locality (n=3).

Age Gender Noticed Wall test Adam forward bending test ~ Type of deformity Region Back pain
17 Female Yes Positive Negative Kyphosis Thoracic Yes
11 Male Yes Positive Negative Kyphosis Thoracic Yes
12 Male Yes Positive Negative Kyphosis Thoracic No
is underestimated.
; . There was a prevalence of 0.78% for observed back de-
5. Discussion

Back deformities are common among school-aged children,
and addressing this issue requires a holistic approach in-
volving healthcare professionals, educators, parents, and
policymakers. Early detection, awareness campaigns, ergo-
nomic adjustments in school environments, and promoting
healthy lifestyles are essential components of efforts to miti-
gate the impact of these deformities on the well-being of
primary school students.

The prevalence rate of (%0.78) that was discovered in this
study is in line with previous research conducted by Ropac D et
al [11], highlighting the consistent nature of this issue. The ele-
vated prevalence of spinal abnormalities suggests the involve-
ment of multiple factors, such as sedentary lifestyle, excessive
use of electronic devices, and lack of ergonomic awareness.

This study utilized the Posture wall test and Adams forward
test for screening purposes, which identified a prevalence of
back abnormalities of 0.78%. The incidence of back abnor-
malities, particularly kyphosis, is lower compared to the
findings published by Jorgic Bojan et al [12]. Which was
6.9%, and the prevalence indicated in the systemic review
conducted by Taleschian et al [13], Which was 13.06%.
Suggesting that the prevalence of back abnormalities in Sudan

formities, which exclusively consisted of kyphosis. This af-
fected the thoracic region in all cases, meaning 100% of the
affected students. This is a higher percentage compared to the
32.2% reported by Robert Rusnak et. al [14], which only
included thoracic region involvement.

The incidence of back deformities was higher in males
(66.7%) than in females (33.3%), which is consistent with the
findings of Ropac D et al [11]. Their study showed that there
was a higher prevalence of kyphosis in males, especially
among lower-grade students. However, the percentage of
affected females significantly increased among older students.

Comparative assessments of existing literature highlight
the necessity of implementing focused interventions in pri-
mary school environments. Our findings support the need for
better awareness campaigns, the adoption of ergonomic
techniques, and the inclusion of regular spinal screenings in
school health programs. This study provides valuable insights
into the frequency of spinal abnormalities among primary
school students. However, it is important to acknowledge the
various limitations faced during the study, including difficul-
ties in acquiring approvals, unavailability of specific tools like
Scoliometer for identifying and measuring the degree of
coronal deformities, and rejection of cooperation by some
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school headmasters.

Kellis et al [15] studied that teenagers with idiopathic sco-
liosis have their spine curvature using the flexicurve measured
for reliability. It assesses the precision and reliability of this
measurement instrument, offering information about its ap-
plicability to physicians in tracking patients with scoliosis.

Future studies should address these limitations to enhance
our understanding of this pressing health concern. Addition-
ally, the study should have recognized certain risk factors, like
sedentary lifestyles and heavy backpacks, to emphasize the
significance of implementing tailored preventative interven-
tions. Such interventions may include instructions on proper
body alignment, promoting physical exercise, and enhancing
educational curricula in schools.

To summarize, this study adds vital information to the
conversation on primary school pupils' spinal health. The
prevalence rates discovered call for cooperation between
educators, medical professionals, and legislators to put pre-
ventative measures in place to reduce the negative effects of
back abnormalities on the health of the younger population.

6. Conclusion

The research article focused on estimating the prevalence of
back deformities among primary school students in Khartoum,
Sudan, during the period of 2022-2023. The study employed
observational, descriptive, cross-sectional community-based
methods to gather data on the prevalence of back deformities
using the Posture wall test and Adams forward bending test.

The findings revealed a prevalence rate of 0.78% for back
deformities among primary school students, with all cases
being kyphosis affecting the thoracic region. This prevalence
is lower compared to some previous studies, suggesting a
potential underestimation of back abnormalities in Sudan. The
study also noted a higher incidence of back deformities in
males compared to females.

The research underscores the importance of early detection,
awareness campaigns, ergonomic adjustments in school envi-
ronments, and promoting healthy lifestyles to mitigate the impact
of back deformities on the well-being of primary school students.
However, the study faced limitations such as difficulties in ac-
quiring approvals and the unavailability of specific tools for
identifying and measuring the degree of coronal deformities.

For future research, it is recommended to address these limi-
tations and recognize additional risk factors such as sedentary
lifestyles and heavy backpacks. Furthermore, future studies
could explore the effectiveness of tailored preventative interven-
tions, including instructions on proper body alignment, promo-
tion of physical exercise, and enhancement of educational cur-
ricula in schools. Additionally, longitudinal studies could provide
insights into the long-term effects of back deformities on the
health and well-being of primary school students.
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