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Abstract: The aim of this review paper is to summarize evidence on the effects of prolong sitting posture on musculoskeletal 
complaints, postural change and how can these complications be prevented with sustainable working life parameters. A total of 7 
studies were included. No studies focusing on over all consequences of prolong sitting were found. The quality of the studies was 
assessed and the included articles suggested that there was a strong correlation of prolong sitting with musculoskeletal problem, 
respiratory problem, postural alteration and also cognitive function of a person. This review paper concluded that incorporating 
ergonomic correction at the work place is very important with correct sitting postural habits and implementing exercises as a daily 
routine. 
 
Keywords: prolong sitting; ergonomic intervention; musculoskeletal disorder  
 
Summary:The Corona virus (COVID-19) pandemic has led to biggest number of employees globally bound to work remotely. The 
citizens in many countries including India are urged to stay at home and to reduce social contacts to a minimum in the wake of the 
outbreak of the pandemic COVID-19. This pandemic affected each and every sections of economy. The concept of work from home 
got more popularity at this point. This pandemic also affected educational institution, which lead to online classes, webinars etc. in 
order to continue academic activities. This period of restricted movement has affected all citizens regardless of age, sex and ethnicity. 
It has forced people, even the youngest and fittest, to become suddenly inactive and adopt sedentary behaviours. These 
behaviourshaveled to a lot of musculoskeletal problems and changes in posture. So, this paper will get them aware regarding the 
consequences of poor posture and help them improve their working posture and adapt ergonomics in their daily living so as to prevent 
work related injuries and adapt healthy living. 
 
Introduction 

Since the middle of the last century the physical, economic and social environments in which modern humans sit or move 
within the contexts of their daily lives have been changing rapidly. The demand for physical activity has been significantly reduced 
due to the changes in transportation, communications, workplace and domestic-entertainment technologies. Sedentary behaviors 
(typically in the contexts of TV viewing, computer and game-console use, workplace sitting, and time spent in automobiles) have 
emerged as a new focus for research on physical activity and health. The sedentary modern employment lifestyle encourages greater 
use of computers and subsequent longer periods of sitting.1 

 

Modern workplaces have shifted the nature of occupations from active to sedentary and promote lengthy sitting behavior. 
One cause of this change is the transition from paper-based work to computerized and paperless work2,3. It was estimated that about 
40.7 % of the global population was surfing the computers in the year 2012 as compared to 2006 of only 26.2%. Human beings were 
not made to sit in a chair for 8 hours per day, yet with the commonplace “desk job,” sitting in front of a computer has become a way of 
life. It has been reported that people sit more than 8 hours per day.4 For about two-third of their working hours, these people remain in 
a sitting posture and their bouts of sitting periods typically last at least 30 minutes.5 

 
Occupations which involve sitting include desktop jobs, computer professionals, bankers, receptionists, chartered 

accountants, drivers, children at schools and many more. These jobs involve working in the same posture for long periods of time. 
 
Previously the nature of work required workers to move around in the office, like to put something in a filing cabinet, but 

now many tasks just require a mouse click. Prolonged sitting is an increasing occupational health risk. Many workers are tied to their 
desks due to the use of computers and other similar devices. Over the past decades, physical activity is replaced by cognitive work and 
a shift in the activity profile of workers has been observed.6 

 

Moreover, the COVID-19 pandemic is posing a very serious challenge to our societies as entire populations have been asked 
to restrict their social interactions and, in many countries, even to self-isolate and live-in home-confinement for several weeks to 
months. The Corona virus (COVID-19) pandemic has led to biggest number of employees globally bound to work remotely.The 
citizens in many countries including India are urged to stay at home and to reduce social contacts to a minimum in the wake of the 
outbreak of the pandemic COVID-19. This pandemic affected each and every sections of economy. The concept of work from home 
got more popularity at this point. This pandemic also affected educational institution, which lead to online classes, webinars etc. in 
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order to continue academic activities. This period of restricted movement has affected all citizens regardless of age, sex and ethnicity. 
It has forced people, even the youngest and fittest, to become suddenly inactive and adopt sedentary behaviors. 

 
It therefore comes as no surprise that prolonged static sitting is associated with an increased risk of developing 

musculoskeletal disorders in the back, neck, shoulders, arms and legs (Naqvi, 1994; Winkel and Jorgensen, 1986) and also would lead 
to a poor posture. The optimal occupational sitting position and sitting behaviour has been extensively discussed in the literature in 
recent years. The long-standing doctrine of an ideal sitting position that is “as upright as possible” has been strongly questioned and 
has been slowly replaced by the concept of “Dynamic Sitting”, where sitting positions are continuously altered7. Musculoskeletal 
disorders are the most common reason for reported work- related illness, long term sick leave and disability pensions

8
.Also altered 

body position influences the respiratory muscle strength and function in both healthy adults9. Musculoskeletal discomfort is 
expressing manifestations like perceived tension, muscle fatigue or soreness, numbness and feeling of pain. The index of prevalence 
of musculoskeletal disorders associated with work related awkward sitting postures is very high

10. Physical risk factors (such as 
prolonged sitting and neck flexion) have been identified as predictive of neck, shoulder, hand and low back musculoskeletal disorders 
in the study of a mixed population of workers from various industrial, health and professional settings

11
.  

 

Maintenance of posture is a result of many underlying processes and tensional relationships throughout the body. As such, 
posture becomes a measure of the overall balance in the body and can be used as a tool to assess if interventions have caused a change 
in overall body balance

12
. An ideal posture is stable, maintains the body’s centre of gravity/mass over its base of support, minimises 

stress and strain on tissues, both statically at rest and dynamically during movement and minimises energy cost
13. Working with the 

body in a neutral position reduces stress and strain on muscles, tendons, and skeletal system and reduces the risk of developing a 
musculoskeletal disorder

14
. 

 
Since any postures that exert undue stresses, particularly if held for long, can lead to damage15, how should this problem be 

taken care off? The aim of this review is to explore the consequences of prolong sitting and the measures to be taken care to prevent 
the consequences. This review will potentially enable professionals, and others, to offer better advice to workers regarding the 
potential risk from sedentary work positions.  

 
Methodology 

A computer-based literature search was done using the PUBMED, PUBMED CENTRAL, and GOOGLE SCHOLAR.  
Relevant articles with full text published in English using all possible combinations of the index terms “prolong sitting”, “poor 
posture” , “musculoskeletal disorder”, “discomfort” and between 2010-2020 were screened and included. Editorials, Commentaries, 
Discussion papers, Conference abstracts, were excluded. All studies have focused on prolong, sitting working hours and postural 
correlation, musculoskeletal disorder, ergonomics. All the articles were evaluated with respect to this question. Whether sitting at 
work or sedentary occupations were associated with poor posture and musculoskeletal discomfort? The characteristics of reviewed 
article is summarized in the table. 

 
Discussion 

The review evaluated the recent literature regarding consequences of prolong sitting and what measures should be taken care 
to prevent the consequences. Posture is defined as the relative disposition of the body parts in relation to the physical position, such as 
standing, lying down, and sitting.16 Correct posture involves a straight spine, which maintains the natural curve of the spine and 
minimizes the strain on the human body by maintaining balance of the muscles and skeleton. This balanced musculoskeletal state 
protects the supporting structures in the body and prevents damage or progressive deformation in all positions, including standing, 
lying down, and sitting. 17 

 
Working with a computer requires maintaining a seated posture for a long time, and therefore, it is very difficult to maintain 

correct posture.18 People tend to change their posture according to habits, such as slouching and crossing the legs, and they maintain a 
bad posture regardless of their recognition of incorrect posture and desire to maintain correct posture. If incorrect postures become a 
habit at an early age, individuals maintaining those postures may adapt and consider them comfortable, and this can cause strain on the 
spine, pelvis, muscles, tendons, joints, bones, and discs, which can lead to fatigue and deformation.19 Thus, incorrect habits, such as 
excessive use of computers, use of desks and chairs without proper height, lack of health care education, lack of exercise, carrying 
heavy school bags, and inappropriate postures when studying or watching television, affect the shape of muscles, deform the skeleton, 
and cause abnormal development, which prohibit the maintenance of correct posture. 20 

 

Incorrect posture has many negative effects on the spine. For example, joint imbalance limits the movement of the tendons 
and muscles and makes normal exercise and movement difficult. Additionally, incorrect posture can cause pain. Moreover, such a 
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posture indicates an incomplete relationship among body parts, and it creates inefficient balance owing to stress on the supporting 
structures of the body and prevents proper functioning of the structures of the body.21 Valachi and Valachi, in 2003 describe that 
prolonged static postures can progress to pain or a MSD. 

 

 
Fig 1: Adapted from from Valachi and Valachi, (2003) 

 
In Figure 1 it can be seen that prolonged static postures can lead to muscle fatigue and muscle imbalances. Reduced blood 

flow results in muscle ischemia resulting in pain and protective muscle contraction, leading to consequence such as joint 
hypomobility, nerve compression or spinal disk degeneration. 

 
Bodypostureisadistinctiveandunique(foreach individual) shape and arrangement of the variouselements of the body relative to 

one another in the vertical position 22.When the correct position ismaintained, the loadis distributed evenly to all intervertebral discs. 
 
It must be noted that an incorrect posture, particularly while prolonged sitting, has been considered to be the most important 

factor for the appearance and maintenance of LBP, as well as strain in the neck the loss of lordosis and protracted head are the most 
common consequences of stress while sitting. The combined effect of lumbar and dorsal hyper kyphosis, as well as the protracted 
head, decrease the mechanical resistance for anterior shear forces. This can give rise to the formation of wedges due to the 
compression of the growth nuclei during puberty, as well as inversions of the intradiscal space and increased pressure on the discs. 
One of the problems of this posture is that it is relatively comfortable, since the muscles do not need to contract, and therefore 
produces a sense of relaxation23. However, an incorrect sitting posture can eventually give rise to lower-back problems, due to several 
reasons: (a) increased anterior shear stress;(b) increased pressure in the anterior side of the vertebrae, making them more prone to 
wedges;(c) excessive pressure on the intradiscal space, which increases the pressure on the anterior part of the disc and fibrous ring. 
This causes a posterior movement of the nucleus pulposus that pushes onto the wall of the fibrous ring, with a risk of protrusion and 
possibly damaging the ring. Finally, (d) increased tension in posterior ligaments, especially due to muscle relaxation24.  

 
As kyphosis increases, the joints receive less weight, and more stress is applied to the ring and nucleus pulposus. This, in 

turn, results in the spine being less resistant to compressive loads and could cause the sinking of the vertebral plate into the trabecular 
bone. Sustained pressure on the spine in hyper kyphosis reduces its resistance to the loads and decreases tension in the ligaments, 
possibly increasing disc protrusion. Therefore, an incorrect sitting posture increases the stress and pressure on the discs and 
contributes to its degeneration and sense of pain. The risk factors of this posture are static load on the muscles and inversion of the 
lumbar curvature25.  

There are different types of posture people adapt: (a) Forward posture: It is lesser than 90 degrees in which COG lies in front 
of the Ischial tuberosity and floor supports more than 25% of body weight with increase disc pressure. (b) An upright posture: In this 
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posture the trunk is upright & straight 90 degrees and COG lies above the Ischial tuberosity and floor supports 25% of body weight. 
(c) The reclined posture: The posture of 100 degrees & above with COG lies behind the Ischial tuberosity and floor supports less than 
25% of body weight. This posture reduces pressure on the disc.26 

 

Daneshmandi H (2017) report revealed that neck (53.5%) lower back (53.2%) and shoulder (51.6%) symptom were the most 
widespread disaster among the office works in past 12 months due to prolong sitting.27Also, sitting in 80 degrees slouch position 
produces excessive strain on the disc and overstretching of the supporting structures. Gregory G. Billy analyzes that the greatest 
change in disc height is at the L4-5 level after prolonged sitting without intermittent breaks.28 

 
A study by Seong Chin (2018) also suggests that people with excessive fixation of their eyes at the desktop screen are unable 

to tolerate extended periods of static contraction of eye muscles making it difficult to maintain a single fused image in binocular 
viewing, if repeated it over a long time by staring at the computer screens, desk work, and handheld devices resulting in eye muscle 
fatigue. Further concluded that working prolong strain the eye muscle, creates stiffness on head, neck, and shoulder and if this persists 
can cross the threshold into spasm and cramps.29 

 

Also, studies have suggested that prolong sitting not only leads to musculoskeletal problems it also affects overall health of 
an individual. N Morris (1953) conducted a study on sitting versus standing job workers and found that physically inactive pursuits 
(desk job workers) develop a larger risk of coronary heart disease as compared to standing occupations.30The result from a prospective 
study by Ariens et al

31
showed a positive association between sitting at work for more than 95% of working time and neck pain. 

 

VadivelanKanniappan et al32 in 2020 concluded that There was a high prevalence of low back, neck, shoulder and hand 
musculoskeletal disorders among secretaries, lower back is the most commonly affected body part among the participants. Poor 
posture is a high-risk factor for the prevalence of neck musculoskeletal disorders among computer users. 

 
Ali Albarrati9 in 2018 suggested that biomechanical alteration of postural alignment affects the ranges of motion, position, 

and coupling patterns of the articulations between the thoracic spinal vertebrae and ribcage, which influence lung compliance via 
changing articular movement available for breathing. Adapting a slouched position reduces the ability of the diaphragm to generate 
appropriate force for contraction. This attributes to restriction imposed by the abdominal cavity, and he found that slouched sitting 
position had a lower SNIP score compared to upright sitting position suggesting a reduced diaphragm tension and movement as a 
result of altered body posture. Prolonged slouched position may induce breathing disorder and affect surrounding structures including 
the heart and phrenic nerve.  

 
Postural mistakes while prolong sitting and working are; looking up and down at the screen which results in forced neck 

extension along with compression at the intervertebral joints resulting in muscle fatigue, inflammation, pain and headaches and 
leading to slouched position and reduction in lumbar lordosis as compared to standing position.33,34Keeping leg stable and cross for 
hours which leads to soft tissue damage around the leg and foot and may decrease the blood flow.35 Also while working on a desk with 
computers, reaching far for mouse and key boards results in muscle fatigue in the neck, upper back, shoulders and arms, raising the 
back of the keyboard with a regular mouse , and failing to stretch hands results in an increased risk of carpal tunnel syndrome due to 
incorrect wrist and hand position. Continuous cradling the phone to the ear while sitting stresses not only the upper back but also the 
neck region. 

 
To prevent these health problems, the sitting behaviour of office workers must be improved, interventions used to treat 

ergonomic MSDs which includes, ergonomic modification, rest breaks, and workplace exercise. Sitting on a chair is one of the most 
common positions adopted by humans.  

 
Ergonomics is the science of making the workstation essentially fit, comfortable, safe, secure and efficient for the workers so 

that they enjoy giving more productive outcome of the organisation they belong to. Ergonomic Modifications mean adjustment of the 
surrounding environment that include chair height, table height, ventilation, light source, having foot rest and the most important the 
chair type, shape and the seat which helps in maintain proper posture. If any one of the factors is altered and not according to one’s 
height and body, will lead to musculoskeletal discomfort and poor posture in long run.  

 
When sitting in a chair while working at the computer, arms should form a 90° angle at the elbow. Chairs with adjustable arm 

rests can be best so that pressure can be avoided on the elbows. 
 
With the keyboard hands and wrists should be in a neutral position. The keyboard, ideally should be flat on the desk. Hands 

and wrists should always be in a straight line. Constantly typing at an angle with bent wrists may lead to the development of carpal 
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tunnel syndrome or tendonitis. Wrist rests that can be placed below the keyboard are useful and help keep your hands and wrists in a 
straight line and relaxed position.Try to avoid leaning elbows on the desk, as this leads to muscles and nerves injury. 
 

When sitting in a chair, feet should be flat and legs should form a 90° angle at the knee. A back rest for lumbar support can 
also be beneficial in preventing back strain. Also, the top of the computer screen should be at or below eye level. This will minimize 
neck strain and ensure that head is not tilted up or down for extended periods of time.  

 
Rest breaks, also known as microbreaks is one of the most important point to remember when we talk about ergonomics. 

These are quick breaks that provide a change for your body to rest and recover. These breaks can include: standing up and walk 
around, have a glass of water, looking at object 20 feet away, blinking of eyes etc. Apply lumber support pillows, if the chair is not 
ergonomically designed. Avoid sitting in an unnatural posture with consent on altering it frequently.  

 
And the last is work place exercises, that includes basic joint mobility exercises and stretches so as to relax the muscles. 

Regular stretches and joint mobility will help break the vicious cycle of pain, fatigue, trigger point formations leading to 
musculoskeletal disorder.  

 
The proactive ergonomics are the stepping stone towards a successful outcome and is a more cost-effective way to improve 

performance, health and wellbeing rather than the reactive ergonomics. Any ergonomic adjustment will take time to get used to and 
feel benefit from. Available literature reviews from many sources and articles reveal that setting a good ergonomics regime is 
extremely beneficial to both employers and employees health.  
 

Author/year of 
publication 

Aim/purpose Research 
design 

Sample 
charactristics 

Outcome 
measures 

Key findings 

1.Sainz de 
Baranda P et 
al.36 /2020 

To describe 
Sitting Posture, 
Sagittal Spinal 
Curvatures and 
Back Pain in 8 to 
12-Year-Old 
Children  

cross-
sectional 
study  
 

Total sample 
582, 
With age group 
8-12 years 

Inclinometer 
was used to 
quantify the 
sagittal spinal 
curvatures, 
lumbosacral 
angle, back 
questionnaire 

Incorrect posture 
while sitting is very 
frequent in young 
schoolchildren and it 
greatly affects 
sagittal spinal 
curvatures  
 

2. 
VadivelanKanni
appan et al 32/ 
2020 
 

prevalence of 
musculoskeletal 
complaints 
among sewing 
machine workers 
in leather 
industry.  
 

non 
experimental 
design and 
the study 
type was 
observational 
type. 
 

100 subjects 
With age group 
25-40 years  

Nordic 
questionnaire 
 

Awkward posture of 
neck and back, 
continuous prolong 
sitting and 
movements of arm, 
long working hours 
leads to risk factor 
for musculoskeletal 
disorder, 88% had 
experienced low 
back pain. 
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3. Ali Albarrati 
et al 9/ 2018 
 

The effects of 
upright and 
slouched sitting 
postures on the 
respiratory 
muscle strength 
in healthy young 
males.  
 

Cross 
sectional 
study 

35 adult male 
subjects aged 
18–35 years  
 

Sniff nasal 
inspiratory 
pressure (SNIP) 
using a 
MicroRPM 
device, 
pulmonary 
function test 
including peak 
expiratory flow 
(PEF), forced 
expiratory 
volume in one 
second (FEV1), 
forced vital 
capacity (FVC), 
and FEV1/FVC 
ratio at baseline  

The slouched sitting 
position had a lower 
SNIP score 
compared to upright 
sitting position 
suggesting a reduced 
diaphragm tension 
and movement as a 
result of altered body 
posture. Prolonged 
slouched position 
may induce 
breathing disorder 
and affect 
surrounding 
structures including 
the heart and phrenic 
nerve.  
 

4. 
AshiyatAkodu 
et al 37/2015 
 

to investigate the 
prevalence of 
work-related 
musculoskeletal 
disorders of neck, 
shoulder, hand 
and low back and 
their association 
with working 
posture among 
secretaries  
 

quantitative 
descriptive  
 

150 secretaries 
took part in the 
study average 
age being 43 
 

Work Related 
Upper Extremity 
and Low Back 
Musculoskeletal 
Disorders 
Questionnaire, 
Cranio vertebral 
angle   
 

The study concluded 
that There was a high 
prevalence of low 
back, neck, shoulder 
and hand 
musculoskeletal 
disorders among 
secretaries, lower 
back is the most 
commonly affected 
body part among the 
participants. Poor 
posture is a high-risk 
factor for the 
prevalence of neck 
musculoskeletal 
disorders among 
computer users.  
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5.Caneiro JP et 
al. 38 / 2010 

The aim of this 
study was to 
investigate 
whether three 
different thoraco-
lumbar sitting 
postures affect 
head/neck posture 
and cervico-
thoracic muscle 
activity.  
 
 

Cross 
sectional 

Total sample of 
20 with age 
group 18-35 
years 

cervico-thoracic 
muscle 
activation 
(surface EMG) 
and kinematics 
of the thoraco-
lumbar and 
head/neck 
posture 
(electromagnetic 
tracking device) 
thoraco-lumbar 
posture was 
quantified via 
the thoracic 
angle (C7 
relative to T12) 
and lumbar 
angle (T12 
relative to S2)  

Different upright 
sitting postures 
(lumbo-pelvic, 
thoracic upright and 
slump) result in 
altered muscle 
activity of the 
cervico- thoracic 
region, as well as 
head/neck 
kinematics. 
 

6. Linda-Joy 
Lee et al 39 

/2010 
 

study the effect of 
sitting posture on 
regional chest 
wall shape in 
three dimensions, 
chest wall motion 
and relative 
contributions of 
the ribcage and 
abdomen to tidal 
volume 
(%RC/Vt)  
 

Cross 
sectional 
study  

Total sample 7 chest wall 
motion 
(measured with 
electromagnetic 
motion analysis 
system), and 
relative 
contributions of 
the ribcage and 
abdomen to tidal 
volume 
(%RC/Vt) 
(measured with 
inductance 
plethysmograph
y) 

 study shows that 
simple and subtle 
uniplanar changes in 
sitting posture induce 
multiplanar changes 
in chest wall shape 
and motion during 
respiration in healthy 
subjects. 
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