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Abstract  
 

Background: Human body is still in the process of evolution. Incorrect ergonomics at workplace including working from 

home is not free from serious long-term health effects. Lockdown during COVID-19 pandemic, people stayed indoors. 

This has led children to depend on online classes, training and meetings. In view of this, study was undertaken to assess 

the effects of ergonomic settings on children spending more time on devices. Methods: About 186 children (aged 

between 10-18 years of both sexes) and their parents volunteered to respond to online survey with a questionnaire 

covering awareness of parents on ergonomics, problems encountered by children on ‘make-shift’ workplace adjustments, 

hours of sitting, screen time, eye-monitor ergonomics, backrest, footrest, keyboard & mouse ergonomics, breaks during 

work and gadgets they used. Problems encountered by the children were analysed. This was conducted 60 days after the 

first day of lockdown in Hyderabad (23 March 2020). Results & Discussion: Children spent longer hours on gadgets, on 

laptops (58%), android / apple phones (20%), desktops (12%) and tablets (10%). Their content on gadgets was 45% 

curriculum, 35% games and 20% others. Study revealed that parents were unaware of ergonomics and effects on their 

children. Very few parents understood the correct sitting posture (6%), eye-monitor ergonomics (1%), laptop ergonomics 

(3%) and (38%) importance of breaks. About 21% of subjects suffered upper back pain, 18% lower back pain, 13% eye 

strain, 11% headache, 6% had irregular sleep and 6% behavioural changes. Effects of wrong posture during work, 

repetition, loading and probable cause for pain were discussed in the paper. Conclusion: This pilot exploratory study 

revealed that parents and students were not aware of ergonomics. In a short duration of two months, lot of them have 

developed significant problems and this may increase the risk of many painful syndromes in future. These incorrect 

student-occupation practices may develop into permanent habits. There is a need of inclusion of ergonomics and 

workplace management in school curriculum, parents and teachers need training in the subject. More controlled studies 

are required to develop lifestyle strategies to combat these inevitable problems. 
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INTRODUCTION 
Human evolution has great impact on 

adaptability of human body to their environment and 

their lifestyle needs. Ergonomics can be defined as an 

applied science concerned with structuring and 

organizing things commonly utilized by individuals 

with the goal that both people and things connect most 

efficiently and securely [1]. Ancient humans spent their 

time either moving or resting; sitting was acquired later. 

Human anatomy is not in a favour of siting posture as 

the loading effects on spine and appendages are much 

higher during sitting than in lying and walking. Animals 

do not suffer back and neck pain as much as humans 

due to their horizontal spinal column compared to 

vertical human spine. COVID-19 pandemic has forced 

people to stay indoors. Schools, colleges and other 

educational institutions were shut down. This has led to 

a dependency on online classes, training and meetings. 

Thus, children were spending more time on androids, 

laptops, desktops and other devices. However, neither 

the children nor parents and teachers were aware of the 

problems associated with acquired incorrect postures, 

Repetitive Strain Injury (RSI), Cumulative Trauma 

Disorders (CTDs) and MSD’s (musculoskeletal 

disorders). MSDs refer to a wide range of inflammatory 
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and degenerative disorders of muscles, tendons, and 

nerves. These disorders can result in pain and functional 

impairment affecting many body parts such as the neck, 

upper and lower back, shoulders, elbows, wrists, and 

hands [2]. Demand for online classes and education is 

growing, there are no relevant training programs or 

educational materials to make children understand or 

prevent postural problems related to prolonged screen 

usage programs. Modern gadgets, although handy and 

easy to use are addictive in children. Children with 

variable stature and size may not fit into ‘make-shift 

workstations’ at home and may increase the risk of 

RSI’s. In view of this, study was undertaken to assess 

the effects of these incorrect ergonomic settings and 

new online education methodology on children.  

 

METHODOLOGY 
Online survey was conducted with a 

questionnaire addressing awareness of parents on 

understanding of ergonomics during prolonged hours of 

work by their kids on computers and other gadgets, 

problems encountered by children working on ‘make-

shift’ workplace adjustments. With the consent of 

parents, questionnaire was filled by children who are 

studying, playing and undergoing training online. Out 

of 230 families 186 children (aged between 10-18 years 

of both sexes) with their parents responded. Children 

with pre-existing medical problems and who are not 

attending any online work, incomplete questionnaires 

were excluded from the survey. This was conducted 60 

days after the first day of lockdown in Hyderabad (23 

March 2020). They responded to questions on sitting 

duration, screen time, eye-monitor ergonomics, 

backrest, footrest, keyboard & mouse ergonomics, 

breaks during work, content, gadgets they used and the 

problems encountered by them. Questionnaires were 

collected online and analysed. Frequency of distribution 

and descriptive statistics were utilised. Due to covid-19 

lockdown, personal examination, anthropometric data 

and real time workplace measurements were not 

obtained.  

 

RESULTS 
Study revealed (Table-1, Fig-1) that parents 

were unaware of ergonomics and the problems related 

to incorrect ergonomics such as RSI (Repetitive Strain 

Injury), MSD’s (Musculoskeletal disorders) and CTD 

(Cumulative Trauma Disorder) on their children. They 

conveyed that schools and teachers never taught 

ergonomics in schools and it’s not in their curriculum. 

Children spent (Table-2, Fig-2) sitting for 5-7 hours a 

day studying and working on gadgets. Children worked 

on laptops (58%), android / apple phones (20%), 

desktops (12%) and tablets (10%). Children spent more 

time (Table-3, Fig-3) on school/college curriculum, 

online classes, course training (45%), on games and 

online recreation (35%) and watching others (20%). 

Very few parents knew right posture during sitting 

(6%), eye-monitor ergonomics (1%), laptop ergonomics 

(3%) and many parents (38%) knew the importance of 

regular breaks during prolonged sitting. Parents were 

not aware that incorrect ergonomics at workplace can 

have serious impact on child health.  

 

Table-1: Awareness of Parents on Ergonomics 

Knowledge of RSI / MSD’s / CTD 0% 

Sitting Posture 6% 

Eye-monitor Ergonomics 1% 

Keyboard & Mouse Ergonomics 0% 

Breaks during Work or Study  38% 

Laptop Ergonomics 3% 

Contribution By teachers (ergonomics) 0% 

 

Table-2: Studying Habits 

Average hours on Gadgets (hours) 5 +/-1.2 

Laptop users 58% 

Android users 20% 

PC (Personal Computer) users 12% 

Tablet users 10% 

 

Table-3: Online Content 

Education (curriculum/training) 45% 

Games / recreation online 35% 

Others 20% 

 

Many subjects (21%) suffered (Table-4, Fig-3) 

moderate to severe upper back pain (neck and shoulder 

area), 18% of children suffered mild to moderate low 

back pain, 13% felt eye strain (dryness, redness and 

pain), 11% suffered headache, many children had 

irregular sleep and 6% suffered behavioural changes 

such as inappropriate anger and some suffered severe 

boredom due to restrictions laid down due to covid-19 

lockdown. 

 

Table-4: Problems Reported (n-186, aged 10-17y of 

both sexes) 

Upper back pain 21% 

Lower back pain 18% 

Wrist & hand pain 6% 

Dry eye syndrome 13% 

Headache 11% 

Insomnia 8% 

Behavioural changes(Anger, Irritation, 

boredom) 

6% 
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Fig-1 

 

 
Fig-2 

 

 
Fig-3 

 

DISCUSSION 
Posture & Pain 

Adults who work in an uncomfortable position 

tend to take breaks and relax after the work hours. 

Children tend to be actively involved in some other 

activity after their long hours being on systems. 

Children have peculiar characteristics with regard to 

their body size, stature and their stage of growth and 

development and these may have relevance with role of 

ergonomics in their work habits. We have no idea about 

their bone development and calcification and bone 

density reaches its peak in the late teens and how much 

poor ergonomics is responsible to children’s back pain 

in later in life, simply because this is the first generation 

to suffer from these. Often children skip their much-

needed breaks.  

 

There is not much Indian data available for 

ready reference. Current study suggests that RSI & 

Other MSD’s are prevalent in children spending time on 

gadgets. One important study on computer 

professionals reported problems of RSI, CTD in 

majority of them [3]. Prolonged sitting coupled with 

wrong ergonomics leads to wrong posture, resulting in 

increase in risk for neck and back pain. Young children 

(stature less than 145cm) cannot fit into standard chair 
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and computer workstations, our study revealed that 

many children couldn’t reach their feet on floor while 

working thus forcing them to work in slouch posture 

with forward head posture. Children working on smart 

phones had the worst ergonomics. ‘Make-shift’ 

arrangements with regard to improvised chair and table 

pose increased risk of musculo-skeletal pain. Forward 

head posture is a [4] known cause which puts lot of 

pressure on cervical and lumbosacral spine, 

intervertebral disc and the pain resulting from the 

respective nerve territories. Fixed postures of neck 

while focusing on the monitor probably caused severe 

pain in the neck and shoulder muscles. The persistent 

pain in the shoulder area is also attributable to static 

loading or isometric contraction of muscles of neck, 

shoulder and arms in order to maintain the position of 

function [5, 6]. Wrist and hand pain may be due to ill-

fitting keyboards and mouse and overuse of touch-

screen. Repetitive typing and clicking of mouse/track 

balls/think pads/touch pads can cause micro trauma in 

carpal tunnels. Prolonged sitting is known to increase 

appetite thus, increasing their calorie intake, body fat 

and increasing risk for disease early in life.  

 

Eye strain, Headache and Irritation 

Asthenopia, an eye fatigue syndrome 

experienced by young children while viewing at 

laptop/desktop/smart phone monitors for a long period. 

Frequent focusing on different size of fonts, colours, 

and moving screens cause severe strain on rectus and 

oblique muscles of the eye ball, more so, in spectacle 

wearers. Children are more engrossed while playing 

games on computer and unaware of eye monitor level, 

eye monitor distance, glare and posture in which they 

are working. Children have a tendency to not to blink 

their eyes often while watching interesting subjects on 

screen thus lacrimation of eyeball is reduced and it 

causes dryness and redness of the eyes. Direct or 

indirect glare, incorrect eye monitor ergonomics are 

responsible for eye strain and headache and it may lead 

to myopia early in life. Headache, irritation and 

insomnia may attribute to prolonged exposure to 

microwave radiation from gadgets and boredom due to 

lockdown itself. 

 

CONCLUSION 
This study during covid-19 lockdown period 

revealed that many children suffered from RSI and 

other MSD’s. Children and parents were not aware of 

ergonomics and working habits. There is an urgent need 

of including ergonomics and workplace management in 

their school syllabi. Children need micro breaks from 

their sitting postures and they should be encouraged to 

undertake positive life style habits. Administrators need 

to focus on class room ergonomics with suitable 

ergonomic aids. RSI is not a medical disease but it is a 

strong platform for future preventable disease. Current 

study prompted us to develop a unique software 

programme which can guide programmed breaks, on 

site anti-RSI exercises and complete understanding of 

man-machine relationship. 

 

RECOMMENDATIONS 
1. There are no readymade gadgets and furniture 

to suit every child. It is important to 

understand, learn and practice sound 

ergonomics 

2. Teachers, parents and children must be trained 

in fundamentals of workstation ergonomics, it 

should be incorporated in their school 

curriculum 

3. Tall and short statured children need 

customised workstations 

4. Children should strictly be prevented from 

using smart phone for online studies 

5. Children should be encouraged to have 

frequent micro breaks from their sitting 

6. School curriculum should include ant-RSI 

deskbound stretches and recreational games 

7. Children with MSD’s and RSI’s should be 

treated by Occupational health and Sports 

physicians.  
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