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ABSTRACT
Introduction: Exposure of overloaded bag packs and early usage of digital gadgets amongst school going children alters the cervical spine posture.  The 

present research work intends to study the prevalence of forward head posture in school going children. The study also elucidates the ranges to consider for 
mild, moderate and severe forward head posture prevalence.

Methods: A total of 100 school students (50 males and 50 females) were recruited for cross-sectional study. Assessment of forward head posture was 
done using plumb line. The students were made to stand at a point marked 25 cm distance away from the plumb line. The researcher, from the side view, 
using a meter scale, measured the distance between the tragus of the ear and plumb line and record it. The weight of the school bag was measured using the 
weighing machine and the time for which gadgets were used was recorded as per the subject/parents feedback.

Results: The mean values for age, height, weight and BMI are 13.67 ± 0.55 years, 158.56 ± 7.71 cms, 46.47 ± 10.50 kgs and 18.40 ± 3.48 kg /m2 
respectively. The mean values for gadgets time use, distance plumb line and weight bag are 130.50 ± 67.07 min, 1.96 ± 1.19 cm and 4.32 ± 1.70 kgs 
respectively. About ~27% children having mild or no FHP (less than or equal to 1 cm), ~37% children having moderate FHP (ranging between 1.01 cm to 2.49 
cm) and ~36% children found to have severe FHP (more than or equal to 2.5 cm).

Conclusion: The study showed that the FHP is developing at early stage in the school going children and it has the potential of altering cervical spine 
biomechanics. Early screening is much essential aspect to prevent FHP. The ergonomic based awareness programs should be organized to sensitize children 
about the right posture and to indulge them in physical activity.
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INTRODUCTION
School environment plays an important role in the sitting 

position [1]. Children oft en sit with poor posture having their neck, 
shoulders, and back fi xed for long periods during classroom lessons, 
and physical inactivity, repetitive static dynamic loading of the spine 
constitutes as a risk factor [2-4]. School pupils’ primary tasks require 
them to sit for the majority of their classroom lessons and education 
years. Th eir seated classroom tasks include reading, writing, listening 
and computer use. As diff erent postures are usually adopted for some 
of these tasks (e.g. writing compared with listening), chair and desk 
features may be contrary to recognized safe sitting postures [5].

Epidemiologic studies have shown that musculoskeletal problems 
due to any structural deviations in children are very common. A 
number of causal mechanisms have been proposed for adolescent 
back pain, including carriage of heavy school bags, rapid bony 
growth, inadequate fi t of furniture to body size, poor muscle strength, 
poor motor control, balance and coordination, and poor posture [6].

Forward Head Posture (FHP) is one of the most common types 
of postural abnormality, and it is generally described as an anterior 
position of the head in relation to the vertical line of the body’s 
center of gravity. If imbalances in cervical muscles resulting from 
postural misalignment are prolonged, an excessive load is imposed 
on the joint and muscle, thereby making the problems caused by FHP 
chronic [7]. Forward head posture is characterized by both an upper 
cervical extension and lower cervical fl exion. Th ese changes in the 
cervical region may lead to musculoskeletal dysfunction such as an 
“upper crossed syndrome” resulting from maintaining poor head 
position for a long duration of time. In addition, patients with FHP 
commonly complain of neck and shoulder pain [1,2,7]. For children 
and adolescents, upright posture measurements might be a useful 
clinical tool to identify and prevent the developmental process of 
musculoskeletal conditions in its early stages [8].

Nowadays, the digital technologies–use of gadget (mobile, 
laptops etc) replacing the physical activity and also the muscles 
are overloaded with back pack as shown in fi gure 1. Th ese factors 
can provoke the changes at a very early stage. As per the literature 
reviewed, the forward head posture screening assessment can be an 
important tool to prevent further progression of the faulty posture. 
Th erefore, the present research work intends to study the prevalence 
of forward head posture in school going children. Furthermore, the 

study also elucidates the ranges to consider for mild, moderate and 
severe forward head posture prevalence.

MATERIALS AND METHODS
A total of 100 school students (50 males and 50 females) were 

recruited for cross-sectional study. Prior to the participation in 
the study, individuals were assessed according to inclusion and 
exclusion criteria and were explained about the procedure. Th e study 
protocol was approved by the Institutional Ethical Committee. Th e 
study is done in accordance with the National ethical guidelines 
for Biomedical and Health Research involving human participants-
Indian Council of Medical Research (ICMR) guidelines (Revised 
2017) and guidelines of Helsinki declaration 2013. Th e written 
informed consent was signed by the parents of the students for their 
voluntary participation in the study. Th e students between the ages of 
10-14 years were included in the study. Simple random sampling was 
done. Students with postural abnormalities, such as spinal deviation 
or leg length discrepancy, or those with previous history of surgery on 
their spine or limb were excluded from the study.

Assessment of forward head posture was assessed by using 
plumb line as shown in fi gure 2. Th e student were made to stand at 
a point marked 25 cm distance away from the plumb line [9]. Th en, 
the researcher from the side view using a meter scale, measured the 
distance between the tragus of the ear and plumb line and recorded 
it. Th e weight of the school bag was measured using the weighing 
machine and the time for gadgets usage was recorded as per the 
subject/parents feedback.

DATA ANALYSIS
Data Analysis was performed using Microsoft  excel 2013 for 

window 10 soft ware. Th e statistical analysis was done using IBM SPSS 
soft ware version 24. Th e data was found to be normally distributed as 
calculated by Shapiro Wilk test for normality. Descriptive statistics 
was used to analyze and fi nd out mean and standard deviation of 
subject’s characteristics such as age, height, weight, bag weight and 
forward head posture. Th e percentile (25th, 50th, 75th) were used to 
calculate the mild, moderate and severe prevalence respectively.

RESULTS
A total of 100 subjects (50 males and 50 females) were included 

for the study. Th e mean values for age, height, weight and BMI are 
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children were having mild or no FHP (less than or equal to 1 cm), 
~37% children were having moderate FHP (ranging between 1.01 cm 
to 2.49 cm) and ~36% children were found to have severe FHP (more 
than or equal to 2.5 cm). Th e estimated use of the gadget time was 
also high in moderate to severe FHP and reported to be more than 
1 hours and 3 hours respectively though no statistically signifi cant 
association was found. Similar fi ndings were observed with weight 
of the school bag. In mild FHP school bag was less than or equal to 
3 Kgs, in moderate FHP it was between 3 to 4.6 Kgs and in severe 
FHP the bag weights were equal to or more than 4.7 Kgs. However, 
no statistically signifi cant association was found between FHP and 
weight of school bag.

DISCUSSION
Th e study intended to fi nd the prevalence and levels of forward 

head posture among school going children. Th e result revealed that 
~ 36% students were having FHP equal to or more than 2.5 cms, ~ 
74% students were using gadgets (watching TV, playing mobile etc) 
for more than 1 hour per day and ~ 43 % students were found to carry 
school bags weighing more than 2.5 kgs.

High school students carry their educational loads mostly 
in backpacks, without the workplace standards that have been 
developed for adults. Th ere is limited understanding of adolescent 
postural responses to backpack loads and positions and exposure to 
load (i.e. the amount of time that it is carried). Effi  cient erect adult 
human posture is believed to refl ect the least amount of physical 
activity required to maintain body position in space which minimizes 
antigravity stresses on body tissues. Th is is considered to occur in 
the unloaded state when the body is closely aligned with a vertical 
reference (refl ecting gravity). Application of external forces to the 
body (such as in a backpack) is commonly associated with postural 
deviation from close alignment with the gravitational axis [10]. Similar 
study on the population of 11–14 year old, demonstrated, through 
a three-dimensional approach, how a backpack alters, signifi cantly, 
posture and gait [11] that could be one of the probable reason in our 
study for forward head posture in school going children.

Th erefore, early screening of posture at school level can prevent 
development of many musculoskeletal problems. In particular, head 
posture assessment is recommended as part of the examination of 
patients with neck pain to aid with diagnosis, determine treatment 
strategies and monitor the progress of the patient. Major therapeutic 
tasks performed in physical therapy involve teaching the ideal posture 
to patients in order to prevent postural problems, such as FHP, and 
the correction of faulty postures [12]. Further studies are required 
with a larger sample size, photogrammetry as the tool of measurement 
for FHP and to study FHP in the light of fatigued neck muscles.

Figure 1: Normal posture of school going student carrying bag.

Figure 2: Measurement of Forward Head Posture (FHP) using plumb line 
and ruler.

13.67 ± 0.55 years, 158.56 ± 7.71 cm, 46.47 ± 10.50 kgs and 18.40 ± 
3.48 Kg/m2. Th e mean values for gadgets time use, distance between 
tragus and plumb line and weight bag are 130.50 + 67.07 min, 1.96 ± 
1.19 cm and 4.32 ± 1.70 kgs respectively. Th e descriptive percentile 
values for use of gadgets time (min), distance of plumb line (cm) 
and weight of bag (Kgs) are mentioned in the table 1. About ~27% 

Table 1: Mean, Standard deviations with Percentiles for variables studied.

Percentiles

Variables  Mean SD 25th 50th 75th 

Time for gadget use [min] 130.50  67.07 67.50 120.00 180.00

Weight of Bag [Kgs] 4.32 1.70 3.000 4.000 5.700

FHP  [cm] 1.96 1.19  1.000 1.900 2.500

Abbreviations: min: Minutes; Kgs: Kilograms; FHP: Forward Head Posture; cm: Centimeters
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CONCLUSION
Th e study showed that the FHP which has the potential to alter 

cervical spine biomechanics is developing in the school going children 
at very early stage. Early screening is much essential aspect to prevent 
FHP. Th e ergonomic based awareness programs should be organized 
to sensitize children about the right posture and to indulge them in 
physical activity.
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